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ABSTRACT

Based on Howard Leventhal’s parallel response model, this study 
sought to support the claim that high fear arousal is not a mediator for 

behavior change. Eighty women from introductory psychology courses were 

exposed to one of four communications on the topic of skin cancer: high

or low fear and high or low danger. The women were measured for inten
tions to change behavior, fear arousal, and two weeks later, actual 

behavioral change. Hypothesis 1, which predicted that subjects exposed 

to the high fear communications would have stronger intentions to adopt 

a recommended behavior than subjects exposed to a high danger communica

tion, was not supported. Additionally, Hypothesis 2, that subjects 

exposed to a higher danger commmunication would exhibit more adaptive 

behavior than subjects exposed to a high fear communication when both 

groups were assessed after a two week period, was also not supported. 
Possible reasons for these findings include the non-salience of the 

threat of skin cancer, the fact that only one exposure to the communi
cation when both groups were assessed after a two week period, was also 

not supported. Possible reasons for these findings include the non

salience of the threat of skin cancer, the fact that only one exposure 

to the communications took place, and that subject's previous exposure 

to the topic may have inoculated them to the threat.
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INTRODUCTION'

The strategy behind much public service and corporate 

advertising is to persuade consumers to change their behavior-by 

inundating them with messages designed to arouse fear. "You bet your 

sweet lungs—r-cigarettes are killers" and "if people keep telling you 

to quit smoking cigarettes don’t listen— they’re probably trying to 

trick you into living", messages sponsored by the American Cancer 

Society, are examples of the strategy.

While the effectiveness of these messages in influencing 

actual smoking behavior is difficult to measure, most laboratory 

research of fear messages (Higbee, 1969) has shown that fear messages 

are effective in influencing attitudes— at least temporarily. However.,

* attempts to discover the mechanism underlying the relationship between 

fear arousal and persuasion have resulted in contradictory findings.

The first attempt to define the mediator was ,by Janis and 

Feshbach (1953). Finding that;low-fear communications were more 

effective than high-fear messages.. in persuading students to change
j

dental hygiene practices, they postulated that fear drive-reduction 

mediated the reaction. Janis and Feshbach theorized•that whenever 

fear is aroused, one is motivated to ward off the painful emotional 

state so that whatever reduces the fear drive is reinforced. If a 

high fear-arousing communication is followed by recommendations on 

how to avoid the fearful‘situation, and, if the.recommendations reduce 

the person’s fear drive, then they are likely to be accepted. Therefore,

. ■■ ' • -■  ̂ i - .
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the effect of fear upon attitude change depends upon the amount of fear 

drive reduction or emotional tension contiguous with rehearsal of the 

.communications’ recommendations.

In their classic study, Janis and Feshbach (1953) found that 
subjects who reported high levels of fear following exposure to fearful 

communications on dental hygiene did not report favorable changes in 
dental hygiene practices. In fact, subjects in the low-fear condition 

reported more change than those in the high-fear condition. Janis and 
Feshbach interpreted this finding in terms of fear drive-reduction 

theory. If the recommendations that followed the fearful communications 

were not perceived as effective or for some reason were not rehearsed, 

the recommendations would not reduce fear. Therefore, a defensive 

avoidance reaction occurred which ultimately resulted in ignoring or 

minimizing the importance of the threat, Janis and Feshbach (1953) did 

suggest, however, that strong fear appeals might be effective when the 

recommendations are perceived as effective.

Leventhal (1970) postulates a parallel response model to explain 

the relationship between fear and persuasion. The model differs from 

the fear drive reduction model in one important respect: the fear drive

is no longer the mediator between the reading of a communication and 

the ultimate opinion and/or behavior change. Leventhal (197.0) points 

to the distinction between the ability to cope with fear (inner stress 

cues) and the ability to cope with danger (environmental cues). The 

fear response, which is emotional, relies on internal cues, while the 

danger response, which is rational, relies on external cues. The 

response sequence, according to Leventhal (1970), is as follows:



"...The individual is.aware of external cues of threat, responds 

emotionally, becomes aware of his emotional behavior, responds instru- 

mentally, and becomes aware of his instrumental reactions.u Addition

ally, Leventhal has proposed that a perceptual cognitive encoding 

process, which mediates the relationship between situational 

stimuli and both fear and action, gives rise to fear and adaptive 

behavior , (termed danger control).

Leventhal's "danger control" is a posited cognitive encoding 

process which seeks to define the critical features of the danger, to 

specify action alternatives and to specify action instructions. This

process is independent of the emotional response fear, but the two can
■

interact./ For example, strong fear arousal, such as might be experi

enced immediately following exposure to a fearful message, may interfere 

with the intellectual process. Leventhal postulated that rational 

coping behaviors are more likely with a delay than immediately 

following presentation of a fear stimulus because the fear cues, which 

are internal, may fade, while the "danger" cues, which come from the 

environment, remain. Leventhalrs theory predicts.that a high level 

of fear will lead to behavior change only if the message also contains 

cues which stimulate the "danger" control process. Once the emotional 

cues for fear have faded* the rational adaptive process emerges and 

directs a person's response to a threat. In addition, high fear is 

not the most important element in a persuasive communication. Rather, 

it is the presence of internal and external cues which enables the 

person to evaluate the danger and plan his response.
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Most research in this area has used communications labeled 

"high fear" and "low fear" messages as stimulus materials. In some 
experiments, the "low fear" communications have proven as effective 
in stimulating behavior change as the "high fear" communications (Janis 

and Feshbach, 1953; Leventhal, Jones and Trembly, 1966), Leventhal, 

Singer and Jones (1965) found that high fear communications affected 

attitude change without affecting behavior change, and Leventhal and 
Watts (.1966) found that high fear produced more compliance in adopting 

the recommendations to decrease smoking but less compliance for taking 

an X-ray.
A review of the communications used in these studies revealed 

that high fear communications often contain personally threatening 

material, putting the problemxin a "This could happen to you" frame of 

reference. They are typically devoid of information on the actual 

causes of a threat (Leventhal, 1970, p. 121), In contrast, low fear 

communications are typically factual and dispassionate, offering 

information on the causes of a threat and not the consequences.
The present experiment is designed to separate feaf^arousing 

elements from the rational components of communications by designating 

"high fear" and "high danger" essays, . The "high fear" messages are 

similar to those in studies previously mentioned, while the "high 

danger" essays emphasize the factual causes and consequences of a 

danger. They are designed to stimulate a rational response as opposed 

to an emotional one. Therefore, the following hypotheses are proposed;
Hypotheses 1; Subjects exposed to a high fear communications 

will have stronger intentions to adopt a recommended behavior than



subjects exposed to a high danger communication»
Hypotheses. 2: Subjects exposed to a high danger communication

will exhibit more adaptive behavior than subjects exposed to a high 

fear communication when both groups are assessed two weeks following 

exposure.



METHOD

Subjects

Eighty subjects (all female) enrolled in an introductory 

psychology class served as subjects. Subjects were informed that 

they could refuse to participate and still fulfill the course 

requirement.

Procedure

All testing was conducted during the month of November, 1977.

Two levels of fear and two levels of danger were tested in a two 

factor mixed design. The levels of fear and danger were not fac- 

’torially crossed for the following reasons:

a) the experiment represented an attempt to completely separate 

. fear and danger components, which hypothetically have independent

effects on intentions and behavior. A factorial design would have 

yeilded information as to the effects of fear and danger combined, 

which was not the intent of the study.

b) a factorial design would have required that the subjects 

read two communications (one level of fear and one level of danger).

• It was decided by the experimenter that subjects should not read two . 

communications as some might suspect the purpose of the research..

This would introduce bias into the experiment.

Subjects were .‘asked to read an explanation of the study, which 

was explained as a survey of student lifestyles and general health



’
practices. Subjects were then asked to code the questionnaires using 
the first three digits of their Social Security Number and the final 

four digits of their telephone number. Three questionnaires were ad
ministered in the first experimental session. The first„ a pre
experiment al questionnaire, was designed to support the cover story, 

to check for equivalence of the groups before exposure to the stimulus 
materials, and to obtain a baseline measure for each subject.

After administration of the first questionnaire, subjects were 

asked to read the stimulus materials, which were of four types. These 

were distributed randomly.
When students finished reading the materials, they were asked 

to complete a second questionnaire which was designed to measure 

intentions to adopt the recommendations. After these were collected, 
students were asked to complete a third questionnaire to assess the 

amount of fear aroused by the materials.
Subjects were run in group sessions lasting approximately ten 

minutes. The sessions were divided into five parts: introduction,

baseline, fear manipulation, assessment of intentions, and assessment 

of amount of fear.
Two weeks later the experimenter returned to the classes and 

administered a follow-up questionnaire to assess subjects’ behavior 

following exposure to the communications, Following their compliance, 
students were asked to write on the back of the follow-up questionnaire 
what they believed to be the purpose of the experiment. Students were 

then debriefed.



Stimulus Materials

The danger described in the communications was the risk of 
developing skin cancer as a result of overexposure to the sun. The
topic is of particular relevance in the hot desert climate in Tucson,
Arizona. The communications had been tested in a pilot study and found

to differ significantly in the amount of fear reported. Communications

were one of four types: high or low fear and high or low danger,

Table 1 illustrates the information presented in each condition.

Dependent Measures
The pretest questionnaire (Student Lifestyle questionnaire) 

contained items designed to support the cover story and to assess 

the amount of time subjects in each group spent in the sun., wearing 

sunscreen or sunblock, and wearing a hat. The post^test (Student 

Lifestyle questionnaire— Part 2). consisted of a 7-point rating scale 

so that subjects could indicate intentions to change behavior. Each 

item was anchored by the words "Completely Disagree-' and "Completely 

Agree". For all intention items, a rating of 1 indicated complete 
disagreement and a rating of 7 indicated complete agreement,

A second post-test contained five mood adjectives (Likert-type 

items) that assessed positive and negative emotion and three attitude 

items to assess arousal to the communications. The mood adjectives 

were presented along a 9-point scale anchored at opposite ends with 

a pair of adjectives such as "Pleasant. . .Unpleasant" and "Relaxed. , , 

Anxious"* The attitude items were presented in terms of a 5-point scale 

along which subjects were asked to indicate their agreement with the



statement. The statements were anchored at both ends with the phrases 
"Completely Disagree" and "Completely Agree". The test was the same as 

the one used in the pilot study.

The follow-up questionnaire, which was administered two weeks 

following exposure to the communications, consisted of three items to 

assess the number of hours per week subjects spent in the sun and the 
number.of those hours subjects spent with sunscreen, sunblock, or a 

hat for protection. Table 2 gives the mean scores for subjects in 

each of the four conditions.

Results

Tables.3, 4, and 5 give results of various analyses performed. 

An analysis of variance (randomized groups design) of subjects' pretest 
scores showed that the groups did not differ from each other in the 

amount of time spent in the sun and in the number of hours in which 

sun protection (hat or sun blocking agent) was used.

. A two factor mixed design analysis of variance was performed 

on the data collected from the two post-test questionnaires. Results 

showed that no main effects or interactions were present. Contrary to 

Hypotheses 1, these results indicate that the groups exposed to the 

"high fear" communications did not have stronger intentions to adopt 

the recommendations than subjects in the high danger condition. Con

trary to Hypotheses 2, subjects in the high danger condition did not 

exhibit a greater degree of behavior change than subjects in the high 

fear condition.
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An additional analysis of variance (randomized groups) was 

performed to assess the strength of the fear manipulations. These 
manipulations produced a significant main effect (F = 5.06, df =3,76).
A Duncan Multiple Range Test for nearly equal n's showed that the 

significance was due to differences between the low. danger-high danger, 

low dangerr-high fear, and low fear-high fear communications. There 

was no difference between groups reading the high fear and high danger 

communications, although such a difference had been found in the pilot 

study.
The differences between the communications are outlined in 

Table 1. In summary, the communications differed in terms of the 

information offered on the causes of skin cancer, the consequences of 

skin cancer, the probability of developing skin cancer, the aversiveness 

of treatment, and the effectiveness of treatment. Generally, the danger 

communications stressed the factual aspects of skin cancer while the 

fear communications emphasized the emotional considerations.



DISCUSSION

The lack of a difference in intentions between the "high fear" 

and "high danger" groups (Hypothesis 1) may have resulted because there 
was only one exposure to the fearful communications. A single reading 
of the fearful message may not have been sufficient to provoke strong 

intentions to behave in a certain way.
Furthermore, the skin cancer topic may not have been appropriate. 

Because skin cancer does not develop immediately but Only after a long 

period of overexposure to the sun, the salience of the threat is not 

high. The necessary stimulation of Leventhal’s internal "fear control" 

process may not have been present to elicit the fear reaction. High 

fear appeals may be more effective than-low. fear appeals for a topic 

which is of immediate importance to subjects, but nay be less effective 

for a topic which is not as urgent.
Another factor which affects persuastbility of a message is 

subjects' previous exposure to the message. Because the study was 
conducted in Arizona where skin cancer occurs frequently, subjects had 

probably been exposed to similar messages. Previous exposure may have . 

had a strong effect. ; Subjects had the opportunity to create an anti

threat defense which they rehearsed when exposed to the message. Fear 

arousal in this situation would be prevented.
The fearfulness of the persuasive appeal presumably was 

diminished due to the subjects' familiarity with the topic. The level 

of fear arousal was not sufficient to stimulate a fear reaction, which 
; V 11 ; ■ •
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would, theoretically, lead to strong immediate intentions to adopt a 
behavior. Even in studies where fear and persuasion have been 
associated, evidence of a causal relationship is tenuous, Printed 

communications are complex and can differ in length, fearfulness, and 

interest. With such confounding it is difficult to show that high 

levels of fear supposedly aroused by fearful communications ever produce 

greater intentions to adopt a behavior,
The second hypothesis, that subjects exposed to the high danger 

communications would exhibit more adaptive behavior than subjects 

exposed to a high fear communication, was also not supported in this 

study. One reason may relate to the previously discussed problem of 

exposure to or familiarity with the topic, If subjects have been 

informed of the causal relationship between sunlight and skin cancer, 

then a detailing of the mechanism by which skin cancer develops is 

not likely to elicit change in behavior, Familiarity with the facts 

would prevent stimulation of Leventhal’s "danger control" process, or • 

the cognitive encoding which leads to rational coping behaviors,

The- fact that the high fear and high danger communications 

did not differ in terms of stimulating fear arousal also accounts for 

a failure to support Hypotheses 1 '.and 2. The communications were 

shown to be different in the pilot study, which suggests that the 

slightly different design, of the pilot study and the present study 

affected the fear measures, In the pilot study, the fear measures 

were taken immediately after subjects’ exposure to the messages. In 
the present study., the fear measures were preceded by a measurement of 

intentions to adopt the recommendations.
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The implication of this■study is straightforward in that a 

response to fear or danger cues is probably specific to the situation 

and the topic. A topic which is frequently discussed in newspapers 

and other media does not lend itself well to persuasive or fearful 

messages in that the audience has adapted to the threat. The internal 

and external cues are not strong enough to stimulate the processes which 

lead to danger and fear control. Future research in this area should 

be directed toward achieving persuasibility on topics which have 

receireceived a moderate amount of media attention.

Following are Tables 1 through 5, which have been discussed 

earlier in this thesis.



Table 1, Analysis of the-content of .the communications

High Fear

1. Information on the causes of skin cancer
a . . overexposure to UV rays
b. a single severe sunburn
c.

2. Consequences of skin cancer 
a. wide tissue destruction

„ b. death

S.- Probability of developing skin cancer 
a. high if live in sunny climate .

4. Aversiyeness of treatment 
a. extensive surgery ■

. b . removal of tissue 
c. amputation

5. Effectiveness of treatment 
a. low

6... Recommendations for avoiding skin cancer
a. . wear a hat
b. use sunblock or sunscreen
c. avoid sun during midday

7. Author: Dr. Robert Schwartz
8. Pictures

a. 4 showing facial close-ups of severe 
tissue- destruction 

, b. 1 neutral picture

Low Fear

1. Information on causes of skin cancer . 1.
a. overexposure to UV rays

2, Consequences of skin cancer 2. 
• a. leathery skin 
' b. blisters

3, Probability of developing skin cancer 
a. . low; higher if fair skinned or if work

in sun
4> Aversiveness of treatment 
'. a. painless, simple surgery

5. Effectiveness' of treatment 
■ a. very effective, almost 100%

6. Recommendations for avoiding skin cancer 
a. same as High Fear

7. . Author: Same as High Fear
8. Pictures 

a. 3 pictures showing facial close-ups of
wrinkling; premature aging

High Danger

1. Information on the causes of skin cancer
a. . overexposure to UV rays
b. sunburn— blood vessels swell

■ c. UV rays cause melanin producing cells 
to become cancerous

2. -Consequences of skin cancer
a. patches on skin
b. tumors
c. death (in rare cases)

3.• Probability.of developing skin cancer 
a. higher if live in South

4. Aversiveness of treatment
..... a; surgical removal of tissue

5. Effectiveness of treatment
a. very high; very few fatalities

6. Recommendations for avoiding skin cancer
a. - same as High Fear essay*

7. Author: Same as High Fear
8. Pictures .

a, 4 diagrams"showing invasion of skin 
by melanin-producing cells

b. 1 neutral picture (same as High Fear)

•Low Danger

Information on causes of skin cancer
a., overexposure to UV rays
b. sunburn— swelling of blood vessels
c. skin cancer— (not described) 
Consequences of skin cancer
a. saggy skin
b. dry, scaly, patches on skin

3. Probability of developing skin cancer
a. low; higher if fair skinned

4. Aversiveness of treatment
a. "painless, simple surgery-

5. Effectiveness of treatment
a. very effective, almost 100%

6. Recommendations for avoiding skin cancer 
: b. same as High Fear

7. Author: Same as High Fear
8. Pictures 

a. 2 diagrams illustrating cancerous
cells in epidermal layers

*Several studies have tested the hypothesis that specificity, perceived efficacy, 
and/or the placement of recommendations can interact with fear level to influence intentions or 
behavior (Higbee, 1969). ' In order to avoid confounding, the recommendations were identical 
in all experimental conditions.



Table 2. Mean scores

High High . Low Low
Fear Danger ' Fear . Danger

Pretest Questionnaire* 10.2 8.4 12.2 10,3

Post-test Questionnaires

Intentions 8,8 9.7 8,9 7,9

Behavior* 10,5 9.1 13.5 11.9
Fear Measures 39.8 38.3 . 32,8// 2^,5**

*Mean scores indicate average number of hours students spent in 
in sun per week.

//Significantly different (p >  . 05) from High Fear - mean,

**Significantly different (p >.05) from High Fear and High Danger 
means.
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Table 3. Analysis of effectiveness of fear and danger communications

Source SS df ms

Total 9524.89 79

Fear and Danger
Conditions 1586.03 3 528.67 5.06* .05

Within 7938.86 76 104.46

^Duncan’s Multiple Range Test indicated that the significance 
was due to differences between the high fear and low danger, high fear 
and low fear, and high danger and low danger essays.



Table 4. Student lifestyle questionnaire-analysis

Source SS df ms . F p

Total 3294.49 . 79

Fear and Danger
Conditions 150.41 3 50.14 1.22 ns

Within 3144.08 76 41.37

Table 5. Analysis of student lifestyle questionnaire--part 2
follow-up questionnaire

Source SS df ms F P
Total 158.00 159

Fear and Danger
Conditions 83.45 • 79

Conditions 1,32 3 0.44 0.41 ns
Error^ 82.13 76 1,08

Within Ss 74.55 80
Trials 0.16 1 0,16 0.17 ns
Trials X Cond. 3.44 3 1.15 1.24 ns
Errorw 70.90 76 0.93



APPENDIX A

INFORMATION GIVEN TO STUDENT BEFORE 

. - EXPOSURE TO COMMUNICATIONS

:The purpose of this study is to survey student's lifestyles and 
general health practices at the University of Arizona.. I am.going to 

ask you to fill out two short questionnaires. One you will complete now, 

and One you will complete after you read a short article.

There will be no attempt made to establish your identity by name. 

In order to enable us to match your questionnaires, I am going to ask you

to code each in the following way. Simply use the FIRST three digits of ,

your Social Security Number and LAST four digits of your telephone number.

In this way your answers will be completely anonymous to us.
Your completed questionnaires will be destroyed after statistical 

analysis has been performed. The results will be made available to you 

if you so wish.
Your cooperation would be appreciated, but you are under no obli

gation to participate in this study. Regardless of your decision, your 

status or relationship in the University will in no way be affected. If 

you begin to fill: out the questionnaires, you are still free to change 

your mind and withdraw. It will take less than 15 minutes to read the 

materials and complete the questionnaires. I shall assume that those 

individuals who complete the questionnaires are thereby giving consent 

to participate. .



APPENDIX B

QUESTIONNAIRES

The following questionnaires were given to all students who 

participated in the study.

19



Student Lifestyle Questionnaire - Part 1

lo When was the last time you saw a doctor for a medical problem
or condition? _________  _______

Month Year
2. Where do you usually receive medical.care when you are sick?

1 at home
2 doctor8s office
3 hospital emergency room 
4. student health service 
5 other _________

3. Which outdoor activities do you participate in regularly?
1 camping
2 bicycling
3 swimming
4 tennis
5 hiking
6 other

4. Approximately how many hours per week do you spend in the 
sun between the hours of 10 and 3? (Don®t forget to count 
the time you spend walking to and from class, sitting on the 
mall, or shopping.) (If more than 17, put exact number)
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17______ _

5. Approximately how many hours out of the total number of hours
you spend in the sun per week do you have sunscreen or sunblock
on some part of your skin?
0 1 2 3 4 5 6 7 8 9 10 . 11 12 13 14 15 16 17 __

6» Approximately how many, hours out of the total number, of hours
you spend in the sun per week do you wear a hat for sun
protection?
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 ___

7e Which phrase best describes the type of outdoor activity
you prefer most?
1 very vigorous, fast moving activity
2 moderately paced activity
3 relaxed, slowly paced activity



Student Lifestyle Questionnaire ^ .Part 2

Indicate■your agreement with the following statements by circling
one of'the numbers. A seven indicates complete agreement with
the statement, while a one indicates complete disagreement with 

. the statement.
1. If I noticed an unusual spot on.my skin that I thought should 

be examined, I would immediately have it checked.
Completely Disagree Completely Agree

1 2 3 4 5 6 7

2. At the present time, I have every intention of using sunscreen
when I am out in the sun between the hours of 10 and 3,

Completely Disagree Completely Agree
1 2 3 4 5 6 7

3. I definitely plan to wear a hat for protection when I am 
in the sun between the hours of 10 and 3.

Completely Disagree .. Completely Agree
1 2 3 4 5 6 7

4« If I were shopping for some type of sunning agent and I
was faced with a choice of suntan oil, suntan lotion, sunscreen, 
or sunblock, I would buy suntan oil.

Completely Disagree Completely Agree
1 2 3 4 5 6 7

5, At the present time, I have every intention of using sunblock
when I am out in the sun between the hours of. 10 and 3.

Completely disagree Completely Agree
1 2 3 4 5 6 v 7



Measure of Fear Arousal

Nov;, please evaluate your feelings about the information you just read. 
Indicate the extent to which the following adjectives accurately 
describe, your feelings» For example, if.your feelings are 
completely neutral, circle a 1* If your feelings are very strongly 
pleasant, circle the 5 on the left side near the word "pleasant."
If your feelings are very strongly unpleasant, circle the 5 on
the right sidej next to the word "unpleasant.," and so on o
Pleasant 5 4 .3 2 2 , 3 ■ ' ■4 5 Unpleasant
Mild 5 4 3 2 2 3 4 5 Nauseating
Calm . 5 4 3 2 2 3 4 5 ' Nervous
Unconcerned 5 4 3 2 2 3 4 5 Afraid
Relaxed 5 4 3 2 2 3 4 5 Anxious.
Nov, please indicate your agreement with the following statements, 
1* Skin cancer would be a very painful disease to have. 
Completely Disagree . Completely Agree

1 2 3 4 5 6 7
2® I am very afraid of developing skin cancere 
Completely Disagree Completely Agree

1 2 3 4 5 6 7
3o I feel sure that I could easily develop skin cancer» 
Completely Disagree , ^ ^ .. .. ^ . Completely Ag^ree
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Behavioral Follow-Up Questionnaire

1. On the average> how many hours per week did you spend in
the sun in the last two week period? (If more than IB, put 
exact number)»

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18  __
2c Of those hours, how many did you protect yourself by applying 

sunscreen or sunblock to some part of your skin?'(per week)
1 2 .3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 _____
3o How many hours of the above total did you protect yourself

by wearing a hat? (per week)
1 i 3 4 5 6 7 8 9 10 11 12 13 14 15 16 1? 18 ___ _



APPENDIX C

COMMUNICATIONS USED IN STUDY
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Each year millions of Americans spend hours 
in the sun trying to acquire the deeply 
tanned complexion they consider attractive 
and healthy looking. But the same ultraviolet 
rays that cause the skin to tan also will 
damage the skin, particularly when exposure 
to them is frequent and extends oyer long 
periods of time.

Sunburn is probably the best known adverse 
reaction to the sun* Sunburn cases vary 
greatly in seriousness, with most resulting 
in only a slight redness of the skin. In 
more severe cases the skin reddens considerably, 
is painful, and chills, fever blistering 
and other symptoms may be present. This 
is because severe sunburn destroys skin 
cells near the surface. Then, blisters form 
because fluid leaks into the damaged area.
The dead and damaged skin peels away and 
the skin is left unprotected and ready to 
be burned again.



The cumulative effect of the sun's ultra
violet rays on the skin leads to the premature 
aging of the skin. Over the years, sunexposed 
skin begins to look leathery, rough, dry, 
and blotchy. (See below) However, this is 
only seen in those who have spent a great 
deal of time in the sun.

From Epstein, E., Skin Surgery, Third 
Edition, 1970, Courtesy of Charles C. 
Thomas, Publisher, Springfield, Illinois.

Skin Cancer on Woman's Forehead
From Epstein, E., Skin Surgery. Third Edition.
1970. Courtesy of Charles C. Thomas,
Publisher, Springfield, Illinois.

Another possible long-range effect of 
overexposure to the sun is skin cancer, 
v hile not as threatening as other forms of 
the disease, skin cancer is the most common 
cancer in the United States. Surveys show 
that people who are constantly exposed 
to the sun— like farmers, sailors, construction 
workers and outdoors enthusiasts— have a 
greater chance of getting skin cancer than 
office workers. There have even been some 
cases where skin cancer has been thought to 
be caused by a single but severe sunburn.
But the more prevalent cause-effect linkup 
takes place over a period of about 15 years.



If skin cancer does develop, the treatment 
is painless and 100% effective. A doctor 
removes the cancer in any one of several 
painless ways, some of which are curettage, 
electrosurgery, cryosurgery (surgery by 
freezing), and radium. In general, skin 
cancer has a better prognosis than cancer in 
any other organ or tissue. Skin cancers 
accounted for only 2.2% of all cancer 
fatalities in the United States in 1973.
If treated early, skin cancer is cured 100% 
of the time. Death from skin cancer is very 
uncommon and is usually due to a lack of 
medical facilities— or to neglect.

Skin Cancer on Man's Cheek
From Epstein, E., Skin Surgery. Third 
Edition, 1970. Courtesy of Charles C. 
Thomas, Publisher, Springfield, Illinoi.

Everybody has a different reaction to the sun 
some people tan quickly and some burn easily. 
People with fair skin and blue or green eyes 
burn more easily and are more susceptible to 
skin cancer. Northern people like the Swedes 
have little tolerance* their skin has less 
pigment and they have not been exposed to 
strong sun. Equatorial people like the 
Africans, who are continually exposed to the 
hot tropical sun, have greater tolerance.



WHAT CAN YOU DO TO PREVENT SKIN CANCER?
From the day you’re born, every bit of
ultraviolet radiation you receive accumulates 
in your skin, and this continues every season 
of the year. In areas such as Tucson, 
ultraviolet radiation is intense all year round
The first thing you can do to protect yourself 
is use protective lotions, especially when you 
are out in the sun between the hours of 10 and 
3. Baby oil and most commercial suntan lotions 
are not protective, and they do not make you
tan more quickly. Make certain the lotion you
use contains PABA— para-amino-benzoic acid—  
a chemical that screens out ultraviolet rays 
and still lets you tan. This type of lotion 
can also protect you from premature aging.
Put the lotion on about 45 minutes before you 
go out in the sun. Re-apply it every 3 or 4 
hours, and every time you go swimming or perspi 
heavily.
.SunSCREENS allow for gradual tanning and 
absorb ultraviolet rays, while sunBLOCKS 
allow no tanning at all. Sunblocks deflect 
the ultraviolet rays totally and are most 
useful in shielding the lips, nose, and other 
sensitive areas. Sunblocks offer the best 
protection possible. By the way, you probably 
already own one excellent sunblock, VASELINE! 
Sunscreens and sunblocks, labelled as such, 
can be found on drugstore shelves and may be 
purchased without a prescription.

A HAT is another very important way you can 
protect yourself from the sun. The best kind 
is one with a full, wide brim to protect both 
eyes and neck. Light colored straw with 
ventilation holes is best.

Although a darkly tanned complexion and body 
may seem attractive to you no' , the price 
of a dark tan is very high. Do yourself a 
big favor and use sunscreens or sunblocks 
and wear a hat especially when you are 
outside between the hours of 10 and 3.
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Each summer» millions of Americans spend 
hours in the sun trying to acquire the deeply 
tanned complexion they consider attractive 
and healthy looking. But the same ultraviolet 
rays that cause the skin to tan also will 
damage the skin, particularly when exposure 
to them is frequent and extends over long 
periods of time.

Sunburn is about the best known adverse, 
reaction to too much sun. Most cases result 
in only a slight redness of the skin, while 
others may show a peeling of the skin. The 
skin is then left unprotected and is easily 
burned again. Redness is caused by the 
swelling of the small blood vessels near 
the skin’s surface.

The cumulative effect of the sun0s ultra
violet rays on the skin leads to the premature 
aging of the skin. Over the years the elastic 
fibers that give the skin its normal flexibility 
lose their snap, so that some sagging and 
wrinkling set in. However, this effect is 
only seen in those who have spent a great deal 
of time in the sun.

Another possible long range effect of over
exposure to the sun is skin cancer. This is 
rarely fatal and can be easily treated and 
cured 95% of the time.



Skin that has aged prematurely is particularly 
susceptible to skin cancer. Persons with 
precancerous conditions (premature aging) 
are found six times as frequently in the 
southern section of the United States as 
in the northern part. Fair haired and fair 
skinned people are much more likely to age 
prematurely if they spend too much time 
in the sun.

The most serious long-range effect of over 
exposure to the sun is skin cancer. This 
is the most common cancer in the United 
States. It develops slowly over many years 
of overexposure to the sun. In fact, most 
of the time the effects are not seen until 
age 40. It has been estimated by the American 
Cancer Society that there are 5 million people 
with precancerous skin conditions. Three 
hundred thousand new cases of skin cancer 
develop a year, and of these, 5,300 lead to 
death.

Ultraviolet rays can lead to skin cancer in 
the following way. While most of the rays 
are absorbed by the outermost layer of skin 
tissue, some get through to the second layer.

In the second layer is found melanin, which 
is the pigment that colors skin. When 
ultraviolet rays hit this second layer, more 
melanin is produced and the skin gets darker,

Malignant 
Cancer Cells 
Penetrate 
Epidermis

&##mm
itf

Cancer 
Cells in 
Dermis

Diagram shows early stage of skin cancer.
From Dermatology and Skin Care by John Parrish. 
Copyright 1975 by McGraw Hill. Duplicated with 
permission of McGraw Hill Publishers.



WHAT CAN YOU DO TO PREVENT SKIN CANCER?
From the day you’re born, every bit of
ultraviolet radiation you receive accumulates 
in your skin, and this continues every season 
of the year. In areas such as Tucson, 
ultraviolet radiation is intense all year round
The first thing you can do to protect yourself 
is use protective lotions, especially when you 
are out in the sun between the hours of 10 and 
3, Baby oil and most commercial suntan lotions 
are not protective, and they do not make you
tan more quickly. Make certain the lotion you
use contains PABA— para-amino-benzoic acid—  
a chemical that screens out ultraviolet rays 
and still lets you tan. This type of lotion 
can also protect you from premature aging.
Put the lotion on about 45 minutes before you 
go out in the sun. Re-apply it every 3 or 4 
hours, and every time you go swimming or perspi 
heavily.
.SunSCREENS allow for gradual tanning and 
absorb ultraviolet rays, while sunBLOCKS 
allow no tanning at all. Sunblocks deflect 
the ultraviolet rays totally and are most 
useful in shielding the lips, nose, and other 
sensitive areas. Sunblocks offer the best 
protection possible. By the way, you probably 
already own one excellent sunblock, VASELINE! 
Sunscreens and sunblocks, labelled as such, 
can be found on drugstore shelves and may be 
purchased without a prescription.

A HAT is another very important way you can 
protect yourself from the sun. The best kind 
is one with a full, wide brim to protect both 
eyes and neck. Light colored straw with 
ventilation holes is best.

Although a darkly tanned complexion and body 
may seem attractive to you mr , the price 
of a dark tan is very high. Do yourself a 
big favor and use sunscreens or sunblocks 
and wear a hat especially when you are 
outside between the hours of 10 and 3.
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Each summer„ millions of Americans spend 
hours in the sun trying to acquire the deeply 
tanned complexion they consider attractive 
and healthy lookinge But the same ultraviolet 
rays that cause the skin to tan also will 
damage the skinp particularly when exposure 
to them is frequent and extends over long 
periods of time. In fact, dermatologists 
say that overexposure to these rays often 
causes permanent damage*

Sunburn is the most common reaction to too 
much sun* In severe casesp the skin reddens 
considerably and may peel a few days after 
exposure* The redness comes from the 
swelling of small blood vessels near the 
skin surfaced

The cumulative effect of the sunes ultra-violet 
rays on the skin leads to premature aging*
This gradual degeneration of the skin is very 
difficult to cure. The elastic fibers that give 
the skin its normal flexibility lose their snap 
so that sagging and wrinkling set in.
Eventually this breakdown leads to a complexion 
that is leathery and "weatherbeaten*"

Signs of premature skin aging can be found even 
in those who spend only their vacations and 
weekends in the sun. Those as young as 25 
years of age often show changes in their 
outer skin cells-— changes which show up as 
wrinkles i hen they are a few years older.



Host of the time, skin cancer starts as a 
mole, wart, or birthmark which becomes 
irritated and may bleed? Skin cancer can 
also show as a dry, scaly patch or pimple 
which does not idsappear, or even as an 
inflamed area with a crust that ulcerates«
In these cases, the cancer is simply removed 
by electrosurgery or radium* Treatment for 
the more severe type of skin cancer is 
usually in the form of surgery or X-rays„

If skin cancer does develop and is detected 
early enough, the treatment is painless and 
100% effective* Skin cancers accounted for 
only 2*2% of all cancer fatalities in the 
United States in 1973* Death from skin 
cancer is very uncommon and is usually due 
to lack of medical facilities— or to neglect *

Everybody has a different reaction to the sun—  
some people tan quickly and some burn easily. 
People with fair skin and blue or green eyes 
burn more easily and are more susceptible 
to premature aging and skin cancer. Northern 
people like the Swedes have little tolerance* 
their skin has less pigment and they have not 
been exposed to strong sun. Equatorial 
people like the Africans, who are continually 
exposed to the hot tropical sun, have greater 
tolerance.
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Ultraviolet rays can lead to skin cancer in 
the following way. V'hile most of the rays are 
absorbed by the outermost layer of skin tissue 
some get through to the second layer.

Malignant 
Cancer Cells 
Penetrate

m
Cancer 
Cells in 
Dermis

Diagram shows early stage of skin cancer.
From Dermatology and Skin Care by John Parrish. 
Copyright 1975 by McGrav Hill. Duplicated with 
permission of McGraw Hill Publishers.

In the second layer is found melanin, which 
is the pigment that colors skin. ' hen 
ultraviolet rays hit this second layer, 
more melanin is produced and the skin gets 
darker. With continued exposure to the sun, 
the melanin producing cells in the second 
layer of the skin become cancerous. They 
grow rapidly, choking out normal cells and 
spreading to different parts of the body.

*
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They grow wildly, choking out normal cells 
and spreading to different parts of the body

Notice Enlargements . 
Along Epidermis

Cancer Cells 
v Spread Along

. Epidermis

m m s m
kith continued exposure to the sun, the melanin 
producing cells in the second layer of the 
skin become cancerous.

Prominent 
Tumor Forms 
On Skin

5 ® *

wMXi
B , ™  ' '
By Melanin- / r*'
Producing Cells

Diagrams on these two pages duplicated with permission of McGraw Hill Publishers.



This cancer, called melanoma, is a serious 
tumor. Melanoma can cause death. The tumor 
is rare before puberty but can occur at any 
age.
Treatment for melanoma is the complete, 
wide, and full thickness surgical removal 
of the tumor. Once it is too advanced there

<:xyvo

Diagram shows deep levels of cancer cell 
invasion of skin layers. Duplicated with 
permission of McGraw Hill Publishers.

Another kind of skin cancer that may develop 
from overexposure to sunlight is one in 
which warty gro ths that become malignant 
appear on the skin. In some cases this condition, 
commonly called farmer's skin, may lead to 
death. Again, treatment for farmer's skin is 
usually in the form of surgery or X-rays, and 
is usually effective. In fact, the prognosis 
for skin cancer is the best for any cancer if 
the patient seeks treatment early enough.
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WHAT CAN YOU DO TO PREVENT SKIN CANCER?
From the day you're born, every bit of
ultraviolet radiation you receive accumulates 
in your skin, and this continues every season 
of the year. In areas such as Tucson, 
ultraviolet radiation is intense all year round.
The first thing you can do to protect yourself 
is use protective lotions, especially when you 
are out in the sun between the hours of 10 and
3. Baby oil and most commercial suntan lotions 
are not protective, and they do not make you
tan more quickly. Make certain the lotion you
use contains PABA— para-amino-benzoic acid—  
a chemical that screens out ultraviolet rays 
and still lets you tan. This type of lotion 
can also protect you from premature aging.
Put the lotion on about 45 minutes before you 
go out in the sun. Re-apply it every 3 or 4 
hours, and every time you go swimming or perspire 
heavily.
.SunSCREENS allow for gradual tanning and 
absorb ultraviolet rays, while sunBLOCKS 
allow no tanning at all. Sunblocks deflect 
the ultraviolet rays totally and are most 
useful in shielding the lips, nose, and other 
sensitive areas. Sunblocks offer the best 
protection possible. By the way, you probably 
already own one excellent sunblock, VASELINE! 
Sunscreens and sunblocks, labelled as such, 
can be found on drugstore shelves and may be 
purchased without a prescription.

A HAT is another very important way you can 
protect yourself from the sun. The best kind 
is one with a full, wide brim to protect both 
eyes and neck. Light colored straw with 
ventilation holes is best.

Although a darkly tanned complexion and body 
may seem attractive to you no’ , the price 
of a dark tan is very high. Do yourself a 
big favor and use sunscreens or sunblocks 
and wear a hat especially when you are 
outside between the hours of 10 and 3.
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Each summer millions of Americans spend 
hours in the sun trying to acquire the deeply 
tanned complexion they consider attractive 
and healthy looking. But the same ultra
violet rays that cause the skin to tan also 
will damage your skin, particularly when 
exposure to them is frequent and extends over 
long periods of time. In fact, dermatologists 
say that overexposure to these rays often 
causes permanent damage.

Sunburn is the best known adverse reaction to 
too much sun. In severe cases your skin reddens 
considerably and chilis and fever may be 
present. Blisters may form when fluid leaks 
into the burned area. Dead and damaged skin 
then peels away and your skin is left 
unprotected and ready to be burned again.

The cumulative effect of the sun1s ultraviolet 
rays on the skin leads to premature aging of 
the skin. This gradual degeneration can never 
be cured. Over the years* your sunoxposed 
skin begins to look leathery* rough, dry* and 
blotchyo In some cases* this effect is found 
in persons as young as 20 years old. It is 
the total amount of time spent in the sun and 
not the age of the person that determines 
skin damage. Signs of premature aging such 
as discoloration* wrinkling and tissue breakdown* 
can develop even if you spend only weekends 
in the sun.



In some cases, a single severe sunburn can 
give you skin cancer. Usually, however, it 
begins to develop when you are only a child, 
and slowly proceeds until it shows up as 
lesions or warts on your skin. The American 
Cancer Society estimates that there are 5 
million people with slovly developing skin 
cancer. If not treated in time, skin cancer 
can lead to death.

Skin Cancer on Man's Forehead
From Rothman, S., The Human Integument. AAAS, 
Pub. No. 54, pg. 229. Copyright 1959 by the 
American Association for the Advancement of 
Science.

One type of skin cancer is farmer's skin, 
which can develop if you have a high sensitivity 
to sunlight and have been exposed to the sun 
only a few brief times. Here, warty growths 
come out, usually on the face, and become 
malignant. The growths gradually spread, 
causing very wide tissue destruction, 
especially on the face.

The woman in the picture above has an advanced 
form of skin cancer which is inoperable and 
fatal.
From Lewis, G. & 1 heeler, C.E., Practical 
Dermatology. Copyright 1967 by F. B. Saunders, 
Publishers, Philadelphia.

■ou>



The picture on the left shows the results of 
overexposure to the sun. The scaly, crusted 
skin is found not only on the chest but also 
on the woman's back, fee, and scalp. It 
has persisted for 4 months despite a variety 
of treatments. (From Shelley, K., Consultations 
in Dermatology II. 1974. Courtesy of". B. 
Saunders, Publishers, Philadelphia).

How likely is it that you will develop skin 
cancer? Even if you don't sunbathe, the risk 
is very high simply because the sun is so 
intense in Arizona. The rate of skin cancer 
in Tucson is one of the highest in the nation. 
Although fair-skinned, light people are more 
susceptible to developing skin cancer, everyone 
is a possible victim of this common cancer.
If you sunbathe at all, your chances of harming 
your skin are twice as high.



Another type of skin cancer that develops 
from overexposure to the sun is melanoma.
This develops from a dark brown or black mole
like growth on the skin and gradually becomes 
ulcerated and bleeds profusely. Of the 5,000 
people who develop melanoma every year, almost 
all die— most of them very quickly.

Skin Cancel 
From Sunlight Exposure 
Found on the Lip

From Rothman, Stephen, The Human Integument. 
AAAS, Pub. No. 54, pg. 228. Copyright 1959 
by the American Association for the Advancement 
of Science.

Melanoma can destroy any tissue it comes into 
contact with. It can gnaw through bone into 
the brain; it can destroy a nose or an eye, 
or even a vital artery. One doctor reports 
of a law student who noticed a small growth 
on his neck every day for years when he shaved. 
He did nothing about it. One day that innocent 
looking growth chewed a hole into his carotid 
artery and he bled to death.

Once skin cancer has begun its process it 
is very painful and difficult to treat, if it 
can even be treated. Extensive surgery 
is usually called for which leaves permanent, 
large scars. If the cancer spreads to the 
limbs, amputation is sometimes necessary.



WHAT CAN YOU DO TO PREVENT SKIN CANCER?
From the day you’re born, every bit of
ultraviolet radiation you receive accumulates 
in your skin, and this continues every season 
of the year. In areas such as Tucson, 
ultraviolet radiation is intense all year round
The first thing you can do to protect yourself 
is use protective lotions, especially when you 
are out in the sun between the hours of 10 and 
3, Baby oil and most commercial suntan lotions 
are not protective, and they do not make you
tan more quickly. Make certain the lotion you
use contains PABA— para-amino-benzoic acid—  
a chemical that screens out ultraviolet rays 
and still lets you tan. This type of lotion 
can also protect you from premature aging.
Put the lotion on about 45 minutes before you 
go out in the sun. Re-apply it every 3 or 4 
hours, and every time you go swimming or perspi 
heavily.
. SunSCREENS allow for gradual tanning and 
absorb ultraviolet rays, while sunBLOCKS 
allow no tanning at all. Sunblocks deflect 
the ultraviolet rays totally and are most 
useful in shielding the lips, nose, and other 
sensitive areas. Sunblocks offer the best 
protection possible. By the way, you probably 
already own one excellent sunblock, VASELINE! 
Sunscreens and sunblocks, labelled as such, 
can be found on drugstore shelves and may be 
purchased without a prescription.

A HAT is another very important way you can 
protect yourself from the sun. The best kind 
is one with a full, wide brim to protect both 
eyes and neck. Light colored straw with 
ventilation holes is best.

Although a darkly tanned complexion and body 
may seem attractive to you no' , the price 
of a dark tan is very high. Do yourself a 
big favor and use sunscreens or sunblocks 
and wear a hat especially when you are 
outside between the hours of 10 and 3.
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