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Fifty-six volunteer subjects with a fear of flying were allocated to systematic 
desensitization, flooding, implosion, relaxation, and no-treatment groups. After 
an 8-week program, subjects and therapists took a plane flight. The measures 
used during the flight failed to distinguish among any of  the groups. However ,  
the four treatment groups displayed a significantly greater decrease in a self-report 
flying-fear questionnaire after treatment and at follow-up than did the no-treat- 
ment  group. The results also indicated that fear of  flying is not a unitary phenom- 
enon, but rather is composed of a number of  separate fears. 

Most studies investigating the modification of phobic anxiety have dealt 
with "small animal phobias" in student conscripts and paid volunteers. 
In the eyes of some (e.g., Luborsky, Singer, & Luborsky, 1975), the 
differences between these "analogue problems" (Kazdin, 1978) as they 
have been termed and so-called clinical phobias (Emmelkamp, 1979; Ma- 
thews, 1978) are so great, that the results from the analogue studies are 
of little use in the evaluation of treatment procedures. According to this 
argument, the subjects participating in these studies typically exhibit low 
levels of anxiety. Their main reasons for participating (e.g., course credit, 
financial gain, pleasing the experimenter) contrast with those for whom 
phobic anxiety is of significance in their lives. 

We can see no a priori reasons for rejecting laboratory research with 
volunteer subjects providing that selection procedures are employed which 
ensure that the target problems involve nontrivial levels of anxiety. When 
these conditions are met it is, as Kazdin and Smith (1979) argue, entirely 
an empirical question as to whether the results from analogue studies 
apply to clinical populations (analogue studies are, of course, of interest 
in their own right). 
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There may, however, be practical problems, for if strict selection cri- 
teria are applied the number of available subjects declines sharply. There 
is a need, then, for research into phobic anxieties which are both relevant 
and prevalent. One such example is fear of flying. Estimates of its fre- 
quency are placed somewhere between 10-20% of the general population 
(Agras, Sylvester, & Oliveau, 1969). Volunteer subjects are readily avail- 
able and in current times when there is so little opportunity for long 
distance ship and rail travel, flying is often the only feasible alternative. 

To date only two controlled experiments exist in this area (Denholtz 
& Mann, 1975; Girodo & Roehl, 1978) and both suffer from a number of 
serious methodological problems. The present study was a controlled 
investigation into the nature and treatment of flying fears using four of 
the most widely studied methods for the modification of phobic anxiety. 

METHOD 
Subjects 

Volunteer subjects were recruited by placing an article in a newspaper. 
It was decided beforehand to select only those volunteers who had flown 
at least once before. Of the 200 people who responded, those who were 

T A B L E 1  

SUBJECT CHARACTERISTICS FOR EXPERIMENTAL AND STUDENT SAMPLES 

GROUP 

Total 
experi- 

Variable IM FL  R E L  SD NT ment Student 

Number of Ss 11 11 13 11 10 56 501 

Sex--Males  3 3 3 - -  2 11 150 

Females 8 8 10 11 8 45 351 

Mean age 45 47 46 41 44 45 20 

Mean number of flights 13 20 18 12 7 15 10 

Mean length of time 
since last trip (years) 8 5 6 3 3 5 - -  

Mean length of last 
trip (hrs.) 8 8 5 8 8 7 8 

Mean years of secondary 
education 6.4 4.2 4.5 4.6 5.1 4.9 - -  

Previous treatment for 
fear of flying 

- - Y e s  2 3 3 3 2 13 - -  
- - N o  9 8 l0 8 8 43 - -  

Mean pretreatment fear 
scale score---QAF 240 233 255 245 222 240 69 
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insufficiently fearful (5 or below on a self-rating scale of 0-10) were ex- 
cluded, as were those currently receiving psychiatric treatment. Sixty- 
four subjects began the program. Eight dropped out, leaving 56 to com- 
plete the program. Details of subject characteristics are provided in Ta- 
ble 1. 

Therapists 
Two therapists were used in the present study. Therapist 1 was a 30- 

year old female doctoral student with a masters degree in psychology, 
with several years of experience in clinical psychology and specifically 
in the administration of techniques used in the study. Therapist 2 was a 
2 l-year old male senior undergraduate student in psychology, with limited 
experience in clinical psychology. Both therapists conducted equal 
amounts of all treatments, and were extensively supervised in all treat- 
ments by a Ph.D. level clinical psychologist. 

Procedure 
On initial contact subjects were asked to fill out a 50-item Fear Survey 

Schedule (adapted from Wolpe & Lang, 1964) and a 9-page Questionnaire 
on Attitudes to Flying (QAF). 1 

Subjects selected for inclusion in the program paid $30 to cover costs 
of air charter, and were randomly assigned to one of five groups: four 
treatment and one waiting-list control group. All treatment subjects were 
seen in groups of two or three, for 8 weeks, once each week for one 
l-hour session. For all treatment groups the first session was spent going 
over the rationale and practising the techniques. There were four treat- 
ments. 

Systematic desensitization (SD). A 24-item hierarchy incorporating ele- 
ments from all source fears was administered following progressive mus- 
cle relaxation training at each session, and each item was presented twice 
for 2 min/Subjec ts  were asked to raise their index finger if they expe- 
rienced anxiety on any item and progress through the hierarchy was yoked 
to the slowest member of the group. Total exposure time was at least 144 
min. All subjects completed the hierarchy in the seven sessions. 

1 This questionnaire was developed by the present authors to provide detailed information 
about the history of the person's fear of flying, any previous treatment, and about his or 
he., attitudes to specific aspects of flying. The latter took the form of a 36-item questionnaire 
in which subjects had to rate the level of fear they experienced in each situation, using an 
I 1-point scale. The possible range of scores on this QAF fear scale questionnaire was 0- 
360. The QAF was validated against a student population (n = 501) (see Table 1). Test- 
retest reliability of .92, and split-half reliability of .99 was obtained in a separate study of 
a clinical population (n = 59) (Howard, Mattick, & Clarke, Note 1). Further information 
on the QAF may be obtained from the senior author. 

2 Although the desirability of constructing individual hierarchies is recognized, time con- 
straints rendered individual treatment impossible. 
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Implosion (IM)? Implosion session material was prepared following 
Hogan and Kirchner's (1968) example. Seven separate situations incor- 
porating catastrophic consequences related to all source fears of flying 
were presented, one per session. No psychodynamic material was in- 
cluded. Total exposure time was 350 min. 

Flooding (FL). Similar scripts to implosion sessions were employed, 
except for the exclusion of adverse consequences and catastrophic ma- 
terial. Total exposure time was 350 min. 

Relaxation (REL). Subjects here received eight sessions of a modified 
form of Jacobson's (1938) progressive muscle relaxation training which 
included a meditation component. While the subjects were encouraged 
to use this relaxation technique in outside situations, it was not related 
to fear of flying at any stage. 

Subjects in all groups were asked to rate their average level of anxiety 
during the session after each session, in order to ensure that boundary 
conditions were met. 

Posttesting 
At the conclusion of the 8-week program, all subjects completed the 

QAF and the FSS. Treatment subjects were also asked to rate their ex- 
pectations of improvement (or deterioration) and to rate their confidence 
in, and the credibility of, their treatment as they had done at pretreatment 
testing. Arrangements were then made for subjects to participate 1 week 
later in a half hour flight? Three measures were taken on each subject 
on each of four occasions: outside the terminal before the flight; seated 
on the plane before take-off; during flight; and on the ground in the plane 
after the flight. The three measures were: (a) a subjective report (SUDS 
scale) which required the subjects to estimate their current level of dis- 
tress on a 0-100 scale; (b) a physiological measure which required the 
subjects to record their pulse rates (PR) for 15 sec; and (c) behavioral 
ratings--two raters, who were naive as to experimental design, rated 
subjects on a Behavior Check List (BCL). 5 After the flight, subjects were 
again asked to rate the extent of improvement, or worsening, of their fear 
and their level of confidence, and they also completed the QAF and FSS 
again. 

3 In the present study, flooding and implosion are regarded as separate procedures (Mar- 
shall, Gauthier, & Gordon, 1979). Flooding scenes included vivid and realistic material 
about plane flights, whilst implosion scenes incorporated all the worst fears reported by 
subjects actually coming to pass. Internal and external cues were incorporated in both 
groups. 

4 The plane used was a Fokker (VFW-500 "Friendship") twin propeller plane with a 
seating capacity of 50. 

5 The checklist, a modified version of the one used by Paul (1966), consisted of nine overt 
signs of fearful behavior, and raters scored each one on a 3-point scale for degree of severity 
or magnitude. Scores were summed across the nine behaviors and two raters to achieve a 
total BCL score (range 0-36). Details of this check list are available from the senior author. 
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Flo.  I. Total QAF-Fear  scale scores  for experimental  subjects .  

Follow-up 
Three  months after the flight, subjects were contacted by mail and 

asked to provide details of the number  of  times they had flown, and they 
also completed the QAF again. 

RESULTS 
Analysis of Total QAF-Fear Scale Scores 

Fig. 1 shows the mean score of  each group on this measure at the 
following assessment occasions: pretreatment ,  post t reatment ,  postflight, 
and at the 3-month follow-up. Missing scores (at postflight and follow- 
up) were assigned the previous assessment  occasion value. A 5 × 4 AN- 
OVA with repeated measures on the second factor was conducted on the 
data, and an extension of the Bonferroni decision rule for multivariate 
analyses (Bird, 1975) was employed.  

Fig. I indicates that there was a general fall in total QAF-fear  scale 
scores for all t reatment  groups from pretreatment  to post t reatment  as- 
sessment,  and again after the flight. The no-treatment (NT) group, how- 
ever,  showed no such fall pre- to post treatment ,  although there was a 
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T A B L E  2 

ATTENDANCE AT POSTTREATMENT ASSESSMENT FLIGHT 

N u m b e r  w h o  

G r o u p  Tota l  n u m b e r  N u m b e r  a t t e n d e d  bu t  N u m b e r  w h o  
in g r o u p  w h o  f lew did no t  fly did no t  a t t end  

IM I1 9 I 1 
F L  I1 7 3 1 

SD 11 9 - -  2 
R E L  13 12 - -  I 

N T  10 7 - -  3 

decline after the flight. The difference between the NT group and the 
t reatment  groups from pre- to post t reatment  was significant (F(I,51) = 
10.87, p < .05). Across all five groups, total QAF-fear scale scores were 
significantly lower at post treatment  assessment than at pretreatment  as- 
sessment (F(I,51) = 42.74, p < .01), and total scores were also lower 
postflight than they were at pre- and post t reatment  (F(1,51) = 43.67, p < 
.01). Finally, follow-up scores for all subjects were significantly lower 
than at the three previous measurement  occasions (F(I,51) = 11.47, p < 
.05). Thus t reatment  effects persisted at the 3-month follow-up. 

Analysis of  Data from the Posttreatment Assessment 
Flight (Behavioral Test) 

Not  all subjects completed the flying component  of the Behavioral Test.  
Table 2 shows how many subjects from each group actually flew, how 
many came to the airport but did not fly, and how many did not turn up 
at the airport. An analysis of these data is not possible, however ,  because 
of the small numbers of subjects involved. Note also that approximately 
as many NT subjects flew as did t reatment  group subjects. 

Only data from subjects who actually flew were analyzed. The analysis 
of  all three variates used during the Behavioral Test  (SUDS, PR, BCL) 
was again conducted employing a two-way ANOVA with repeated mea- 
sures. For  SUDS ratings, on average, subjects in all groups began in the 
terminal with a fairly high level of  anxiety,  which tended to rise once 
they had boarded the plane, remained constant  at this high level during 
flight, and dropped sharply after landing. In fact, the only significant 
contrasts in this analysis compared SUDS ratings on landing with those 
of the previous three occasions (F(1,39) = 110.33, p < .01), and anxiety 
at the airport terminal assessment occasion with anxiety rated in the plane 
prior to take-off (F(1,39) = 12.09, p < .01). 

An inspection of PR data once again failed to indicate any significant 
differences between the NT group and the other four groups. There  does 
seem to be a trend for REL subjects to have generally lower PRs than 
other  subjects, but the contrast comparing the REL group with the three 
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FIG. 2. BCL scores for all groups during post-treatment assessment  flight. 

imaginal exposure therapy groups is not significant. PR readings for all 
groups were low after landing, and indeed the contrast  comparing PR 
readings on landing with the three previous measurement  occasions was 
significant (F(1,39) = 8.56, p < .05). 

Fig. 2 shows the average BCL scores for  all groups during the Behav- 
ioral Test. The reliability of the BCL was determined by correlating the 
scores of the two independent  raters, which yielded an overall reliability 
index for the BCL of .74. As was the case for both the SUDS and PR 
measures,  an inspection of Fig. 2 does not suggest any t reatment  versus 
NT differences on BCL scores. The general trend in Fig. 2 appears to be 
for BCL scores to rise slightly from airport to in-plane preflight assess- 
ment,  then to rise sharply for all groups, except  SD and IM, when the 
plane was in flight, and to fall for all groups after landing. Analysis in- 
dicated that there was a significant difference for all groups between after- 
flight assessment and the other three assessment occasions (F(1,39) = 
32.16, p < .01), and that BCL scores were higher for all groups while in 
the air than in the airport lounge and in the plane prior to takeoff  
(F(1,39) = 16.77, p < .01). 
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TABLE 3 
ANALYSIS OF THE MAJOR DIMENSIONS OF FEAR OF FLYING FOR EXPERIMENTAL 

SUBJECTS (S ~ 56) 

Category Number of Ss Percentage of Ss 

Fear of crashing 29 51.8 
Fear of heights 13 23.2 
Fear of confinement 10 17.9 
Fear of instability 9 1 I. I 
Fear of panicking 3 5.4 
Fear of not being in control 3 5.4 

Major Dimensions of the Fear of Flying for the 
Subject Sample 

Table 3 is based on responses from the 56 experimental subjects to the 
QAF question "What is the worst thing about flying for you?"  A content 
analysis of responses to this question was conducted, and six categories 
of responses were defined: (a) fear of heights---typically described as 
"knowing there's a 30,000 foot drop below me";  (b) fear of crashing-- 
typically a fear of being "utterly helpless" should the plane crash; (c) 
fear of instability--subjects typically reported becoming "panic-stricken 
when the plane banks or hits air turbulence"; (d) fear of confinement-- 
subjects reported becoming very anxious at the thought of "being shut 
up in a 'tube' with no means of escape"; (e) fear of panicking--these 
subjects were afraid of losing control of themsleves in front of a large 
number of other people; and (f) fear of not being in control--subjects 
reported becoming very anxious at the thought of being "totally depen- 
dent" upon the pilot. For each category, the number and percentage of 
subjects replying in this way is given. Some subjects gave more than one 
response, so the total is greater than 100%. 

As can be seen, over half the subjects reported being afraid mainly of 
the plane crashing. Yet this fear is not the only one reported by these 
subjects. Three other fears, of heights, confinement, and instability must 
also be considered in an analysis of the "fear of flying." 

Flights Taken by Subjects during Follow-up Period 
On the critical measure of number of flights subjects took after the 

program, flooding subjects showed an increase of 1.82 flights per person, 
implosion subjects increased by an average of .78 flights, and relaxation 
subjects by .37 flights per person, while waiting list control and systematic 
desensitization subjects decreased by .26 and .23 flights per person, re- 
spectively (correcting for number of flights taken in the same period be- 
fore the program started). 

Expectancy of Success and Credibility Ratings 
All four treatment groups had positive expectancies for success, al- 

though the IM group had a lower average expectancy than the other three 
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groups. This difference was not significant, however. Expectancies for 
success held at the beginning of treatment did not change much by the 
end of the program. 

Although all groups rated their treatments as highly credible, there was 
a nonsignificant trend for IM and FL subjects to score lower on the 
credibility questions than REL and SD subjects. 

SUDS Ratings Across Treatment Sessions 

The subjective ratings of anxiety across treatment sessions were sub- 
jected to a 4 x 8 ANOVA, with the repeat contrasts constructed in order 
to yield a trend analysis of the equal-spaced repeated measurement oc- 
casions (Hays, 1973). As would be expected, the IM and FL groups were 
significantly more anxious during sessions than the SD and REL groups 
(F(1,51) = 86.20, p < .01). Also, the quadratic contrast was significant 
for the IM and FL groups (F(1,51) = 10.20, p < .05) but not for the SD 
and REL groups. Descriptively, SUDS ratings initially rose for the IM 
and FL groups, but then fell as treatment progressed. Thus the boundary 
conditions were satisfactorily met. 

DISCUSSION 
Systematic desensitization, implosion, flooding, and relaxation were 

equally effective in reducing fears of flying as measured by total QAF- 
fear scale scores when compared with a waiting list control group. This 
finding parallels the many results reported in the behavior therapy liter- 
ature showing that a variety of exposure, relaxation, and other techniques 
are equally effective in modifying phobias to some degree (Yates, 1975). 
However, the outcome for flooding subjects in the present study may 
have been marginally superior to that for other treatment groups, as their 
QAF-fear scale scores were lower at follow-up than all other groups (see 
Fig. 1), and they took more flights in the follow-up period than did other 
subjects. 

It must be admitted, however, that real differences between groups in 
this study may have been obscured by the fact that 56 subjects, dispersed 
across five groups, may not have provided a very powerful test of the 
different active treatments employed. This points to the need for future 
studies in this area to employ fewer groups and simpler designs, or many 
more subjects. 

Perhaps the most significant finding was that the postprogram flight 
was, by itself, a very powerful " treatment."  This is consistent with the 
many reports on the value of in vivo exposure in the treatment of phobias 
(e.g., Emmelkamp, Kuipers, & Eggeraat, 1978; Sherman, 1972). While it 
would seem plausible to expect that actual exposure to flying situations 
would be more effective than imaginal exposure, no studies have yet 
properly examined the effectiveness of in vivo exposure in treating flying 
fears. Support for the importance of in vivo exposure in the treatment of 
flying fears was obtained from the analysis of the differences in mean 
scores for treatment versus waiting list control subjects on each of the 
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36 items in the QAF-fear scale (Howard, Murphy, & Clarke, Note 2). 
One interesting finding which emerged was that the treatments used in 
the present study were effective in reducing anticipatory fears of flying 
(i.e., fears of booking tickets, going to airport, and getting on board), but 
not in-flight fears (of takeoff, flight, and landing). Hence, a program which 
included in vivo exposure and treatment of anticipatory fears might yield 
the best outcome for fears of flying. 

Of equal importance to a consideration of successful treatment strat- 
egies is the method of selection and assessment of subjects. The usual, 
and indeed often the 0nly, measure of success in previous flying fear 
studies has been the criterion of whether the subject does or does not fly 
on one occasion immediately following treatment. The inadequacy of this 
means of assessing change with serious phobias, where the aim is to 
create long-term change, is obvious. Moreover, the inadequacy of this 
commonly used measure is further highlighted by the finding in the pres- 
ent study that just as many waiting list control subjects were able to fly 
on the posttest flight as treatment subjects (see Table 2). Strong demand 
characteristics and the payment of nonrefundable deposits were influen- 
tial in encouraging waiting list control subjects to take the posttest flight. 
Clearly, the evaluation of treatment effectiveness for flying fears must 
involve not merely whether subjects can take one posttest flight, but more 
importantly, how often they are able to take the opportunity to fly after 
such a program. Such scores need to be corrected for pretreatment op- 
portunity to fly for there to be a meaningful index of change. 6 

Results of the present study also indicate that fear of flying is not a 
unitary phenomenon, but appears to be composed of at least four basic 
"source"  fears--those of crashing, heights, confinement, and instability. 
Better treatment outcomes may result from isolating a specific flying fear 
pattern and then determining how best to treat that particular fear, rather 
than using a comprehensive treatment which might include irrelevant 
material for a particular subjectJ This observation may help to explain 
the relatively poor outcome for SD subjects in the present study. It is 
possible that if individual hierarchies had been prepared, SD outcome 
might have been more successful. 

6 The BCL measures also call for some comment. In the past, interrater reliability figures 
as high as .9 have been reported (Paul, 1966). However, despite extensive training in the 
present study, reliability was much lower (.74). Raters expressed difficulty in trying to rate 
subjects on nine variables, although less than half the categories commonly included in 
behavior check lists were used. These (unexpected) difficulties suggest that the viability 
and reliability of long BCL inventories must be questioned. Lamb (1978) reported a similar 
finding with raters being unable to discriminate between treated and untreated groups. 

7 Further, there is a need for self-report ratings of anxiety to be located in the appropriate 
environment and at the correct time according to the specific type of flying fear under 
consideration. This may result in more valuable information than was obtained with the 
global SUDS measure, which may have obscured important differences between various 
types of flying fears. 
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