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Anxiety and the Subconscious: Effects of Subliminal 
Words on Affective Anxiety 
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Unconsciously perceived stimuli have been shown to affect physiology and subsequent behavior.  This study 
examines whether unconscious negative-valence words would affect subsequent self-report measures of affective 
anxiety more than neutral-valence words.  Participants viewed a presentation of neutral pictures with negative or 
neutral words flashed subliminally between the pictures.  Participants completed an affective schedule before and 
after the presentation.  No significant differences were found between negative- and neutral-prime conditions in 
the pre-test and post-test affective schedule ratings.  Due to study limitations, conclusions concerning the effects 
of negative subliminal primes on affective anxiety cannot be drawn without further research. 
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The idea of the subconscious as an aspect of the mind 
that is outside of awareness was first thoroughly developed by 
Freud in the early 1900s, but understanding of this concept has 
evolved considerably since Freud’s time (Corey, 2009).  
Freud’s main method of examining subconscious phenomena 
involved the subjective analysis of patients’ dreams, free-
associations, and projections.  Modern researchers have access 
to a number of more reliable tests, such as physiological 
measures of brain structure and activation that provide an 
objective quantification of responses to stimuli that are not 
accessible to conscious awareness.  

The amygdala is a subcortical brain structure that has 
been shown to play a key role in the processing of emotional 
information and in the activation of physiological systems (e.g., 
sweat glands in the hands) in response to emotional stimuli 
(e.g.,  Sergerie, Chochol, & Armony, 2008; Lang, Greenwald, 
Bradley, & Hamm,  1993).   Skin conductance response  (SCR) 
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is an indirect measure of the physiological response activated 
by the amygdala in response to emotional stimuli, as it 
measures the electrical conductivity of the skin via the salt and 
moisture content of sweat on the fingertips (e.g., Lang, 
Greenwald, Bradley, & Hamm, 1993; Critchley, Elliott, 
Mathias, & Dolan, 2000).  Glascher and Adolphs (2003) 
measured SCR of humans during the presentation of subliminal 
and supraliminal images of varying emotional valence (i.e., 
varying in intrinsic attractiveness and aversiveness).  SCR was 
high when subjects were presented with highly emotional 
stimuli both subliminally and supraliminally (Glascher & 
Adolphs, 2003).  The elevated SCRs that were noted even 
when emotional images were not consciously perceived suggest 
that subliminal stimuli elicit a somatic response and thus are 
processed by the amygdala.  

In addition to objective physiological measures, 
reliable self-report measures related to affect have been 
developed (Watson & Clark, 1994).  For example, Murphy and 
Zajonc (1993) investigated how subconsciously perceived 
scowling or smiling faces affect subsequent ratings of neutral 
images in regards to attractiveness, and masculinity and 
femininity.  The researchers found that the valence (positivity 
or negativity) of the subliminally presented facial expression 
and the gender of the model displaying the expression 
influenced subsequent ratings of neutral faces.  

Subliminal stimuli may affect subsequent judgments, 
but how do they affect other behaviors?  Winkielman, 
Berridge, and Wilbarger (2005) also studied the effects of 
subliminally flashed images of faces displaying different 
emotions.  They mainly concentrated on the effects of angry 
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faces and happy faces on the amount of a particular drink that 
the participant consumed following the priming presentation.  
The researchers found a positive relationship between the 
presentation of happy primes and the amount of drink 
consumed.  Interestingly, the researchers also included a 
measure of affect, the Positive and Negative Affect Schedule 
(PANAS), which was administered to participants after the 
priming presentation.  Although Winkielman et al. (2005) 
found no significant differences between happy and angry 
priming conditions and subsequent PANAS scores, they did 
find a trend towards higher irritability in those participants who 
subliminally viewed angry faces.  Further research may 
elucidate the cause of this trend in their data.  

The use of different facial expressions as subliminal 
stimuli seems to dominate methods in the literature (e.g., 
Murphy & Zajonc, 1993; Winkielman, Berridge, & Wilbarger, 
2005).  Affectively valent words (words that are not 
emotionally neutral) do not elicit brain activity to the same 
extent as do facial expressions, so it is worthwhile to 
investigate whether words will have the same power as faces 
when presented subliminally (Vanderploeg, Brown, & Marsh, 
1987).  Rather than utilizing facial stimuli, Bernat, Bunce, and 
Shevrin (2001) focused on semantic stimuli, but still utilized 
emotional content in priming conditions.  They examined 
physiological responses to valent words by measuring the 
electrical signals of the brain in relation to task events via 
event-related potential (ERP) data.  ERPs relate brain activity 
measured by an electroencephalogram to events in the 
environment, thus indicating the response of the brain to 
specific stimuli (Makeig et al., 2002).  Bernat et al. (2001) 
found differences in brain activation to pleasant and unpleasant 
mood adjectives that were presented subliminally, which 
showed that the brain processed these two degrees of affect 
differently.  Thus, emotionally relevant words are, to some 
extent, identified in the brain even when they are not 
consciously perceived.  

Zemach-Rugar, Bettman, and Fitzsimons (2007) 
studied the behavioral response to mood adjectives by focusing 
on the negative end of the valence scale, specifically sad or 
guilty adjectives, which were flashed subliminally in the course 
of a masking presentation.  Following the presentation, the 
PANAS, a test that measured trait guilt-proneness, and a 
behavioral indulgence task of allotting money coupons to 
different products were administered.  The behavioral 
indulgence task was intended to compare participants’ spending 
on more frivolous items like CDs, to spending on more 
necessary items like school supplies.  Zemach-Rugar et al. 
theorized that guilty individuals tend to avoid indulgent 
behavior because the experience can lead to further feelings of 
guilt.  Participants who had been exposed to guilt-related 
primes and who scored higher on guilt-proneness were more 
likely to allot less money to CDs and DVDs than to school 
supplies in the behavioral indulgence task than were 
participants exposed to sad primes or participants rated as less 
guilt-prone who were exposed to guilt-related primes.  Despite 
these differences in behavior, Zemach-Rugar et al. did not find 

significant differences on PANAS scores between the different 
priming conditions. 

Although previous studies have focused on the effects 
of various facial expressions on self-report measures of affect, 
and some have also studied the effects of sad and guilty words 
on behavior, only a few studies have focused specifically on the 
effects of  a range of unpleasant, subliminally presented words 
on self-reported affect (Winkielman et al., 2005; Zemach-
Rugar et al., 2007).  It is important to investigate how various 
unconsciously perceived stimuli affect conscious experience 
because past studies show that subliminal priming is capable of 
significantly altering subsequent judgments of neutral stimuli 
and of changing subsequent behavior (Murphy & Zajonc, 1993; 
Winkielman et al., 2005).  Such results indicate that 
subconscious stimuli have the potential to induce behavior 
changes in individuals without their knowledge (Strahan, 
Spencer, & Zanna, 2002).  Thus, this study seeks to determine 
whether individuals display any changes in affective anxiety, 
measured through introspection, following subliminal priming 
of a variety of unpleasant words (e.g., murder, slaughter, 
obesity, bankrupt).  

As reviewed by Bernat et al. (2001), there is 
considerable evidence supporting the idea that significant 
affective processing happens outside of conscious awareness 
(e.g., Bunce et al. 1999; Fox, 1991; Izard, 1993; LeDoux, 
1989; Mogg et al. 1993; Ohman et al. 1995; Wong et al., 
1994, 1997).  LeDoux (1989) theorized that the core of the 
emotional system is a brain mechanism which processes stimuli 
outside of conscious awareness, with the results of these 
processes only sometimes reaching conscious awareness.  
Thus, emotion and processes related to emotion may occur 
outside of conscious experience.  For example, individuals who 
lack insight into their current emotional state may still be said 
to be experiencing particular emotions.  An individual may 
react to anxiety by tensing their muscles and making 
unconscious movements (e.g., fidgeting), without having 
insight into their emotional state of anxiety.  The person may 
still be said to be experiencing anxiety, although they are not 
immediately conscious of it, and they would be unlikely to 
report this anxiety on a measure such as the PANAS. 

Our study examined the effects of subliminal negative-
valence word primes flashed temporally between neutral 
masking pictures in comparison to subliminal, neutral-valence 
word primes flashed temporally between the same set of neutral 
masking pictures.  Participants completed a pre-test that 
contained measures of affective anxiety, as well as non-relevant 
questions to distract from the meaning behind the experiment, 
before viewing the presentation.  Participants also completed a 
post-test that was identical in content to the pre-test after 
viewing one of the presentations.  This test-retest method 
allowed us to measure and compare differences resulting from 
the subliminal priming.  We predict that the condition 
containing negative primes will show greater differences 
between the pre-test and post-test on measures of anxiety in 
comparison to these measures for the condition containing 
neutral primes.  
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FIGURE 1.  An example of stimulus presentation. 
 

METHOD 
 
Participants 
 We obtained a convenience sample of 14 University of 
Minnesota undergraduate students from an Introduction to 
Psychological Research Methods laboratory section.  
Participants ranged in age from 20 to 23, with a median age of 
21 and a standard deviation of 1.27.  The sample was 85.7% 
Caucasian (n = 12), 1% Asian/Pacific Islander (n = 1), 1% 
chose not to specify (n = 1).  The sample was 71% female (n 
= 10).  Participants were not compensated for their 
participation, but completed the study during their lab session 
as part of a class assignment.  
 By random assignment, seven participants were 
assigned to the negative condition, and seven to the neutral 
condition.  Neither the race nor gender distribution, nor the 
median age differed significantly between the two conditions.  
 
Materials  
 Two presentations were used in the study; both were 
programmed by the first author using applications in the E-
Prime 2.0 software suite.  The subject saw three slides for each 
of the primes.  The first slide contained the valent word prime 
and appeared for 20 ms, followed by a slide containing a 
masking string of X’s that was also present for 20 ms, followed 
by a neutral photograph which was present for 5000 ms. (See 
Figure 1 for an illustration of the presentation for a single 
prime.) Words were programmed in size 40 Arial font.  
Previous studies suggest 20 ms is sufficiently brief to not be 
detected consciously (Fishbach, Friedman, & Kruglanski, 
2003; Shah, & Kruglanski, 2002).  Table 1 lists negative and 
neutral words used; words were selected by the authors. 

The presentations were presented using E-Prime 2.0 
Software on a Dell Optiplex GX620 computer with a refresh 
rate of 75 Hz and Windows XP operating system, onto a white 
screen via a Sony VPL-CX61, 3LCD projector, with an 
acceptable input range of up to 92 Hz.  Both presentations were 
presented using the same technical set-up in Elliott Hall at the 
University of Minnesota campus. 
 Subjects completed the Positive and Negative Affect 
Schedule-Expanded Form (PANAS-X) developed by Watson 
and Clark (1994) using paper and pencil.  This schedule has 
previously been used in subliminal priming studies 
(Winkielman et al., 2005; Zemach-Rugar et al., 2007) to 
measure affect after priming.  The PANAS-X measures the 
general dimensions of positive affect and negative affect, but 
also subcomponents of each scale, such as fear, hostility, guilt, 
and sadness  components  of the  negative scale,  and  joviality,  

TABLE 1. Negative and neutral valenced word primes 
 

Negative Neutral 
Murder Water 
Failure Street 
Abandoned Basket 
Mutilate Chair 
Lethal Shirt 
Terrorist Carpet 
Spoiled Window 
Slaughter Ceiling 
Gash Neutral 
Humiliate Faucet 
Plague Frame 
Bankrupt Moss 
Obesity Clothespin 

 
self-assurance, and attentiveness components of the positive 
scale.  Participants were instructed to indicate to what degree 
they experienced, at the present moment, a number of different 
mood adjectives (e.g., excited, alert, dissatisfied with self) on a 
scale of five dimensions: 1 = very slightly or not at all, 2 = a 
little, 3 = moderately, 4 = quite a bit, 5 = extremely.  
Participants completed the PANAS-X before and after the 
stimulus presentation, but the ordering of mood adjectives was 
altered for the post-test version.   
 
Procedure 
 Participants were randomly assigned to one of two 
groups.  One group was brought into a classroom, and seated at 
tables facing the projector screen.  Participants were first 
provided with copies of a consent form, and were then read the 
text of the form by a researcher.  All participants chose to 
participate.  The researchers then distributed a copy of the 
PANAS-X, and a small demographics questionnaire.  
 Participants were read aloud the instructions included 
on the PANAS-X, and were then instructed to complete the 
PANAS-X.  No time limits were enforced.  Once all 
participants had completed the form, the forms were collected 
by a researcher.  Then, participants were told to attend to the 
projector screen.  A researcher who was blinded to the 
presentation-condition then initiated the computer-run 
presentation that contained the negative-valence word primes, 
and read aloud to the participants the instructions on the first 
slide of the presentation.  These instructions simply directed 
participants to watch the center of the screen as a fixation cross 
appeared, followed by a series of images.  Once the series of 
images was complete, another PANAS-X was distributed to 
each participant.  Once all participants completed the form, the 
forms were collected, and the second group was brought in.  
The first group was then given debriefing forms in the hallway, 
and was encouraged to ask researchers to clarify any 
information on the forms they found unclear.  The second 
group was then tested using the same procedure as the first, 
except the participants of this second group viewed the 
alternative presentation that contained neutral primes.  
 
Statistical Analysis 

In order to analyze anxiety as measured by the 
PANAS-X, we selected a subset of words from the total set that 

5000 ms20 ms20 ms
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were synonyms or antonyms of either anxiety, or symptoms of 
anxiety.  We selected five synonyms: shaky, nervous, jittery, 
distressed, and frightened; and three antonyms: relaxed, calm, 
and at ease.  We then found the difference in scores between 
the pre-test PANAS-X and the post-test PANAS-X by 
subtracting the pre-test score from the corresponding post-test 
score for each of these eight words.  In order to analyze the 
synonyms and antonyms on the same scale, the difference-score 
of each antonym was reverse coded by multiplying it by -1.  
For example, if a participant rated “calm” as higher on the 
post-test than on the pre-test, the difference score would be a 
positive number.  This positive number would then be 
transformed to a negative number by reverse coding.  
Therefore, lower scores represent an increase in calm affect, 
while higher scores represent a reduction in calm affect.  Only 
the difference-scores of antonyms were reverse coded. The 
synonym difference-scores, and reverse coded antonym 
difference-scores, were summed for each participant. Thus, in 
terms of the sum of synonym and reverse-coded antonym 
difference-scores, higher, positive scores reflect greater 
increases in anxious affect or attenuation of relaxed affect, 
from pre-test to post-test.  Low scores and negative scores 
represent greater increases in calm affect, or attenuation of 
anxious affect, from pre-test to post-test.   

 
RESULTS 

 
An independent samples t-test was used to compare the 

mean change in anxiety of the negative-prime group to the 
mean change of the neutral-prime group.  Analyses showed that 
those who viewed the presentation containing negative primes 
(M = 0.000, SD = 1.83) and those who viewed the 
presentation containing neutral primes (M = 0.429, SD = 
2.51) did not differ significantly on change in affective anxiety 
t(12) = -0.366, p = 0.265.  

 
DISCUSSION 

 
We predicted that the condition that included negative 

primes would show greater differences between the pre-test and 
post-test PANAS-X anxiety ratings in comparison to these 
measures for the group that viewed neutral-primes.  Our results 
did not support our hypothesis, but rather showed that there 
was no difference in change in anxiety between the two prime 
conditions.  

These results are in line with those of Winkielman et 
al. (2005), who found no significant change in affect following 
subliminal priming of happy and angry faces, and also those of 
Zemach-Rugar et al. (2007) who also found no change in affect 
following priming of sad or guilty adjectives, despite changes 
in subsequent behavior.  However, the behavioral changes 
noted by the latter group, along with the physiological studies 
of Bernat et al. (2001) suggest that subliminal word primes 

have a significant influence on certain aspects of behavior and 
brain processes.  

One way to reconcile these seemingly contradictory 
results is to consider the fact that affect is a measure of the 
conscious rating of emotions.  The participants may have 
lacked adequate insight into their current emotional state, which 
would result in PANAS-X ratings that do not accurately portray 
their emotions.  Therefore, even if the negative primes elicited 
a change in emotion, the participants may not have been able to 
properly judge their emotional experiences and detect a small 
change in their mood-state.  This may explain why our results, 
along with past research, identify no changes in affect 
following subliminal priming.  However, since past studies 
detected changes in brain activity, it appears that subliminal 
stimuli are at least processed by the brain.  

Another explanation for our lack of a significant 
difference between priming conditions may be that some 
individuals are more susceptible to anxiety than others, and 
only those who are anxiety-prone will show an increase in 
anxiety following priming by negative stimuli.  Zemach-Rugar 
et al. (2007) included a measure of guilt-proneness and found 
that only those individuals rated as more guilt-prone showed 
changes in behavior after priming of guilty adjectives.  Our 
study did not measure anxiety-proneness to distinguish 
differences in this susceptibility among participants, which 
would result in the dilution of possibly significant change in 
anxiety ratings among more anxiety-prone participants.  
Further, our study lacked any supplementary measures that 
would help us to understand variance in changes in affect 
within the groups.  Future studies might include measures of 
the depth of emotional insight, as well as the anxiety-proneness 
of participants, to allow for better interpretation of the results 
and increase understanding of the factors at work. 

Our study was also limited by several other factors.  
Our sample size of 14 was modest.  Larger samples will 
provide a more accurate representation of how subliminal 
negative-word primes influence affect.  In addition, 
presentation of stimuli by a more precise instrument, such as a 
tachistoscope, rather than a computer-projector system, will 
allow for better control of the extent of stimulus presentation.  
This would ensure that all words are not consciously detected.  
Due to time limitations, our priming presentations were quite 
brief; longer presentations that include a larger quantity of 
negative primes may elicit greater changes in anxiety ratings.  

The present study found no change in conscious 
ratings of mood following subliminal priming of adverse 
stimuli, in contrast to physiological and behavioral studies that 
show that subliminal primes have the power to elicit changes.  
Further research is needed to elucidate the dynamics of 
subliminal priming, and the factors that make people more 
vulnerable to its effects.  Future studies utilizing more precise 
methods for the presentation of subliminal stimuli, and that 
include ratings of anxiety-proneness or measurements of 
insight, would help to advance knowledge of how subliminal 
stimuli affect affective anxiety. 
 



 
 

 
 

 

 
 
VOLUME 5 – FALL 2011 - www.psych.umn.edu/sentience 
© 2011 Regents of the University of Minnesota                                                                                                                                                               5                

REFERENCES 
 
Bernat, E., Bunce, S., & Shevrin, H. (2001). Event-related brain potentials 

differentiate positive and negative mood adjectives during both 
supraliminal and subliminal visual processing. International Journal of 
Psychophysiology, 42, 11-34. 

 
Bunce, S.C.,  Bernat, E., Wong, P.S., & Shevrin, H. (1999). Further evidence 

for unconscious learning: Preliminary support for the conditioning of 
facial EMG to subliminal stimuli. Journal of Psychiatric Research, 33, 
341-347. 

 
Corey, G. (2009). Theory and practice of counseling and psychotherapy. 

Belmont, CA: Brooks/Cole.  
 
Critchley, H.D., Elliott R., Mathias C.J., & Dolan R.J. (2000). Neural activity 

relating to generation and representation of galvanic skin conductance 
responses: A functional magnetic resonance imaging study. Journal of 
Neuroscience, 20, 3033-3040.  

 
Fishbach, A., Friedman, R.S., & Kruglanski, A.W. (2003). Leading us not 

unto temptation: Momentary allurements elicit overriding goal activation. 
Journal of Personality and Social Psychology, 84, 296-309.  

 
Fox, N.A. (1991). If it’s not left, it’s right: Electroencephalograph asymmetry 

and the development of emotion.  American Psychologist, 46, 863-872.  
 
Glascher, J., & Adolphs, R. (2003). Processing of the arousal of subliminal 

and supraliminal emotional stimuli by the human amygdala. Journal of 
Neuroscience, 23, 10274-10282.  

 
Izard, C.E. (1993). Four systems for emotion activation: Cognitive and 

noncognitive processes. Psychological Review, 100, 68-90.  
 
Lang, P.J., Greenwald, M.K., Bradley, M.M., & Harem, A.O. (1993). 

Looking at pictures: Affective, facial, visceral, and behavioral reactions. 
Psychophysiology, 30, 261-273.  

 
LeDoux, J.E. (1989). Cognitive-emotional interactions in the brain. Cognition 

and Emotion, 3, 267-289. 
 
Makeig, S., Westerfield, M., Jung, T.P., Enghoff, S., Townsend, J., 

Courchesne, E., & Sejnowski, T.J., (2002). Dynamic brain sources of 
visual evoked responses. Science, 25, 690-694.  

 
Mogg, K., Bradley, B.P., Williams, R., & Matthews, A. (1993). Subliminal 

processing of emotional information in anxiety and depression. Journal of 
Abnormal Psychology, 102, 304-311. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Murphy, S.T., & Zajonc, R.B. (1993). Affect, cognition, and awareness: 
Affective priming with optimal and suboptimal stimulus exposures. 
Journal of Personality and Social Psychology, 64, 723-739.  

 
Ohman, A., Esteves, F., & Soares, J. (1995). Preparedness and preattentive 

associative learning: Electrodermal conditioning to masked stimuli. 
Journal of Psychophysiology, 9, 99-108. 

 
Sergerie, K., Chochol, C., & Armony, J.L. (2008). The role of the amygdala 

in emotional processing: a quantitative meta-analysis of functional 
neuroimaging studies. Neuroscience and Biobehavioral Reviews, 32, 811-
830.  

 
Shah, J.Y., & Kruglanski, A.W. (2002). Priming against your will: How goal 

pursuit is affected by accessible alternatives. Journal of Experimental 
Social Psychology, 38, 368-383.  

 
Strahan, E.J., Spencer, S.J., & Zanna, M.P. (2002). Subliminal priming and 

persuasion: Striking while the iron is hot. Journal of Experimental Social 
Psychology, 38, 556-568.  

 
Vanderploeg, R.D., Brown, S.B., & Marsh, J.T. (1987). Judgements of 

emotion in words and faces: ERP correlates. International Journal of 
Psychophysiology, 5, 193-205.  

 
Watson, D., & Clark, L.A. (1994). PANAS-X: Manual for the Positive and 

Negative Affect Schedule - Expanded Form. University of Iowa. Received 
from http://ir.uiowa.edu/psychology pubs/11 

 
Winkielman, P., Berridge, K.C., & Wilbarger, J.L. (2005). Unconscious 

affective reactions to masked happy versus angry faces influence 
consumption behavior and judgments of value. Personality and Social 
Psychology Bulletin, 31, 121-135.  

 
Wong, P.S., Shevrin, H., & Williams, W.J. (1994). Conscious and 

nonconscious processes: An ERP index of an anticipatory response in a 
conditioning paradigm using visually masked stimuli. Psychophysiology, 
31, 87-101.  

 
Wong, P.S., Bernat, E., Bunce, S.C., & Shevrin, H. (1997). Brain indices of 

nonconscious associative learning. Consciousness and Cognition, 6, 519-
544.  

 
Zemack-Rugar, Y., Bettman, J.R., & Fitzsimons, G.J. (2007). Effects of 

nonconsciously priming emotion concepts on behavior. Journal of 
Personality and Social Psychology, 93, 927-939. 

 
 
 
 
 
 
 

 
 
 
 
 
 


