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Eye tracking/gaze pattern analysis, EKG 
and skin conductance are common 
methods of evaluation in marketing 
psychology.
Monitor physical and psychological 
experiences “using” products or looking at 
images.
Research indicates the odds of effectively 
motivating behavior change go up with 
increased positive emotional arousal. *

*Baumeister R, Vohs K.  Handbook of Self-Regulation:  Research, Theory and 
Applications.  2004.  The Guilford Press:  New York.



To assess the feasibility of using these 
measures with populations with limited 
literacy.
› Would content aimed at their 

reading/comprehension enhance experience?
Assess whether measures could accurately 
differentiate eye tracking and EKG 
response when looking at materials written 
at high reading level vs. tailored lower 
literacy level. 



Addressed “Dirty Bombs” as content.
CDC materials and fact sheets are high 
literacy.

We used the 
FAQ’s as control 
and changed 
material based 
on formative 
evaluation and 
literacy needs.



Completed three focus groups with 
urban residents in Philadelphia at 
community centers/Boys and Girls Club 
sites (n= 37).
Also surveyed residents (n=100)about 
barriers/facilitators to complying with 
‘shelter in place’ and general 
attitudes/knowledge about dirty 
bombs.

All had limited literacy assessed using REALM-R.



Conducted cluster 
analysis and then 
produced perceptual 
maps and vector models 
to develop key messages 
around dirty bombs.

Result was computer 
based visual presentation 
with text written at <6th

grade reading level.

Tested in RCT using the 
biophysiological
measures.



Eligible participants were randomized to 
receive either a CDC “factsheet” on a 
“dirty bomb” (control, n=21) or a 
decision aid (intervention, n=29) written 
at a sixth-grade reading level. 



Recruitment occurred in a variety of 
ways, including community canvassing, 
outreach at area organizations and 
marketing through posters and card 
handouts.  
Adults were assessed in person using the 
REALM-R or over-the-phone using Morris 
et al.’s SILS
› Eligible if scored a 5 or less on REALM-R or 

indicated they had trouble reading 
medical information on SILS. 



Subjects were shown the materials on a 
computer screen as their gaze pattern, 

pupil diameter, heart rate and pulse 
were measured.  



BioInfinity and Eyenal software programs 
were used to assess if there were 
differences between gaze patterns and 
bio-physical responses.
Also did conventional statistical analysis 
using questionnaire:
› Knowledge/attitudes
› Decisional Conflict
› Intention to ‘shelter in place’
› Acceptability of decision aid



ADSAM:  Plots three dimensions of pleasure, 
arousal, and dominance  
› Pleasure: ‘Extremely happy or elated to extremely 

unhappy or sad’
› Arousal: ‘Extremely excited or involved to very calm 

or bored’
› Dominance: ‘Weakness or 

being controlled to 
completely strong or 
‘in control’

SAM: Self Assessment Manikin



50 participants:  
› 88% African American; 6% white; 6% other
› 4% Hispanic
› 52% male; 48% female
Average REALM-R Score: 2.11 (range 0-5)
Average age 45.7 (range 23-67)
32% did not graduate high school; 58% 
did graduate high school or GED



-Clearly shows 
participant read 
material.
-Also looked at each 
face in the picture.

-Heart rate is 82.58; 
slightly elevated but 
not in distress
-No skin reaction



-Begins with title but not 
able to follow rest.  
-Repeatedly looks away 
and then comes back.
-Goes on for almost two 
minutes.

-Heart rate is 97.83, over 
15 beats higher than 
control.
-Participant may be 
feeling stress.
-Skin conductance is also 
slightly elevated.



-Similar to other 
Intervention slide. 
-Reads information on 
sealed bags at least 
twice.
-Looks at picture for 
types of food



-Similar to other 
control slide.
-Begins with first 
paragraph but 
gives up quickly.  
-Goes back and 
tries again.
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Control Group
› 20% of respondents are 

still in a negative 
emotional space; 
sullen/alarmed

› 80%: comfortable/ 
warmed, enthusiastic

Substantial shift in 
responses compared to 
same question prior to 
reading Decision Aid 

10%

unexcited
bored

sluggish
gloomy

uncaring

15%

relaxed
secure

untroubled
leisurely

responsible

10%

confident
responsible

secure
capable
carefree

10%

enraged
angry

aggravated
hostile
hate

55%

victorious
energetic

alive
triumphant
exuberant

Control ‐

 

samProtectAfter



Comfortable Warmed Enthusiastic

Indifferent Ambivalent Apprehensive

Sullen Troubled Alarmed3

P
o
s
i
t
i
v
e
 
 
 
 
N
e
g
a
t
i
v
e

9

8

7

2

1

6

5

4

2 31 4 5 6 7 8 9

  Engagement         ADSAM® Emotion Groups©

Intervention Group
› No respondents in 

negative space
› 88%: comfortable/ warmed/ 

enthusiastic
› 12%: indifferent/ 

apprehensive

Substantial shift in responses 
compared to same question 
prior to reading Decision Aid

7%

nonchalant
unimpressed
uninterested
unconcerned

reserved

33%

relaxed
secure

untroubled
leisurely

respectful

7%

secure
kind

warm
carefree
thankful

5%

aggressive
defiant
activist
daring
radical

48%

victorious
energetic

alive
exuberant
triumphant

Intervention ‐

 

samProtectAfter



Eye tracking/gaze pattern analysis and 
biophysiological measures proved to be 
feasible evaluation tools to assess ability 
of low literacy individuals to process 
written materials.
Clear differences in abilities to read the 
information and evidence that this did 
effect emotional response and feelings 
of efficacy to be able to respond in the 
event of a dirty bomb. 
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