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Recurrent aphthous stomatitis (RAS) is one of the most common diseases of the oral mucosa.
Although etiology remains unknown, immunological and emotional disturbances have been
implicated in the pathogenesis of RAS. No consistently effective therapeutic regimen has been
found. The present study investigates the voluntary modulation of RAS employing hypnosislike relaxation/imagery training procedures. A multiple baseline design was used to evaluate
change in frequency of ulcer recurrence. The role of psychological distress, ratings of perceived
pain, and hypnotizability in the treatment of RAS were also examined. Results suggest that
the relaxation/imagery treatment program was associated with a significant decrease in the
frequency of ulcer recurrence for all subjects. Psychological distress was examined for relationship to ulcer recurrence and symptomatic changes with treatment, but no pattern was
found. Finally, little support was found for the role of high hypnotic ability in the treatment
of RAS.

completely without formation of scar tissue in 10 to 14 days (2, 3). Aphthous ulcers
most commonly occur on the freely movRecurrent aphthous stomatitis (RAS) is able, lonkeratinized mucosa, including
one of the most common diseases affecting the lips, buccal mucosa, and the tongue
the oral mucosa. It is characterized by a (4). Francis (5), in a review of epidemiorecurrent pattern of extremely painful logical studies of RAS, stated that the insingle or multiple oral lesions. The num- cidence of RAS varies with the population
ber of ulcers per episode varies, with any- studied, ranging from 5% to 60%. Francis
where from one to six ulcers at a time (1). (5) estimated that a reasonable estimate
These ulcers range in size from approxi- of prevalence would be 20%.
mately 0.5 to 3 cm in diameter and most
Despite extensive research, the etiology
ulcers are present for 5 to 7 days and heal of RAS remains unclear (3). The bulk of
evidence, however, suggests that RAS is
immunologically mediated (3), and more
specifically, an imbalance or defect in imFrom the Department of Psychology, The Penn- mune cell subpopulations is suspected (6).
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immunological basis of this disorder remains to be delineated.
Emotional factors have also been implicated in the etiology of RAS as early as
the 1800s when this condition was referred to as "neurotic ulcers of the mouth'
(2). Previous research has documented an
association between RAS and a variety of
psychological factors including anxiety,
repressed hostility, as well as job related
and other stressors (1S-18). A more recent
study, however, using the Holmes and
Rahe Social Readjustment Rating Scale
(19), found no association between psychologic life stress and RAS recurrence
(20). Other factors considered to play a
role in the etiology of RAS are gastrointestinal disturbances and hormonal influences (21-23). Scopp (24) argued for multiple factors in the etiology of RAS, including an immune reaction, genetics,
and conditioning factors such as lc cal injury, anxiety, and emotional stress, which
affect the severity and frequency of attacks. Scopp (24) stated that the most tenable of factors mentioned as initiating
aphthous ulcers are physical or emotional
stress that lowers the resistance of the
host.
Many different treatment modalities
have been suggested for RAS, but at present, no consistently effective therapeutic
regimen has been found. Traditional
treatments have included cauterizing
agents such as phenol and silver nitrate,
which alleviate pain by destroying small
nerve endings in the oral mucosa. Such
treatment results in delayed healing time
and the healing of tissue itself may be
disturbed (2). Furthermore, excessive use
of such agents in patients with chronic
recurrences of RAS may result in scarring
of the oral tissue. Vitamin treatment has
been employed with varying success (16,
25), and treatment with antibiotics and
Psychosomatic Medicine 52:526-535 (1990)

corticosteroids have also shown conflicting results (2, 16, 26-28). However, longterm use of antibiotics and corticosteroids
is not recommended, and therefore they
are not a treatment option for patients
with chronic recurrences of RAS. Furthermore, although topical corticosteroids
can reduce symptoms of RAS, the ulcers
still recur (3, 27, 28). On an individual
basis, management with topical corticosteroids, antibiotics, topical anesthetics,
mouth rinses, and other preparations, including placebos, appears to help some
RAS patients (3, 4).
A growing body of scientific and clinical
literature suggests that psychosocial variables may influence immunological functioning (29). The field of psychoneuroimmunology (30) has noted an association
between stress, classical conditioning,
and other behavioral variables, with alterations in immunological functioning.
Fewer scientific studies have been reported on attempts to alter immune activity employing relaxation/imagery procedures. Two studies demonstrated the
suppression of delayed cutaneous hypersensitivity response in adults following
training in hypnosis (31, 32). One study
with adults (33) found increases in salivary immunoglobulin A following progressive relaxation training both with and
without imagery instructions. Another investigation with children (34), observed
increases on this immune measure employing self hypnosis with specific instructions for increasing that immune
substance in the saliva. One study involving highly hypnotizable adult subjects
failed to find a change in delayed cutaneous hypersensitivity responses following an hypnotic induction (35). The present study investigates the effects of relaxation/imagery training on recurrent
aphthous stomatitis.
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METHOD
Subjects
Subjects were two male and five female volunteers ranging from 16 to 66 years of age. One female
subject was referred from the dental practice of
Barry Stein, DMD, and all other subjects were volunteers solicited through an announcement in the
local newspaper and through a news article describing the study in the Pennsylvania State University
campus newspaper. Three subjects were Pennsylvania State University students; other subjects were
residents of the Centre County region of central
Pennsylvania.
Subjects were invited to participate in the study
after the establishment of the diagnosis of recurrent
aphthous stomatitis by one of two local dentists, Dr.
Senior or Dr. Stein. To qualify for participation in
the study, subjects met two additional conditions:
(1) subjects reported a history of the disease for a
minimum of 1 year without remission; (2) subjects
reported that for the last year they have not been
free of ulcers for longer than 2 weeks. Subject selfreport was corroborated by dental/medical records
obtained during the course of treatment in the study.
Seven subjects met those conditions and reported a
history/duration of RAS ranging from 2 to 40+ years.
Subjects characteristics are summarized in Table 1.
Subjects met individually with the first author who
explained the nature of the study and all of the
procedures and measures employed. Each subject
signed an Informed Consent Form and was provided
with a copy.

Measures
Daily Diary. This measure was designed for subject self-report of the disease symptoms and to assess
the frequency of relaxation/imagery practice during
the treatment phase of the study. Each Daily Diary
sheet was dated, and subjects were asked to report
the following: (1) number of ulcers present; (2) rating
of pain experienced from the ulcers on a scale of 08, where 0 represented no pain; 2, slight pain; 4,
moderate pain; 6, severe pain; and 8, very severe
pain; and (3) time of relaxation/imagery practice
sessions.
Dental Ratings. This measure was designed to
provide an objective method of assessing the response of RAS to treatment, and to provide a reliability check of subject self-report of ulcer number.
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TABLE 1. Subject Characteristics
Subject

Sex

Age

Duration of RAS
(yrs)

1
2
3
4
5
6"
V

F
F
F
F
M
M
F

50
66
16
53
27
22
24

11
40+
2
10
6
4
3

" Terminated study during treatment phase.

One of two dentists, Dr. Senior or Dr. Stein, examined the subjects and charted the number of ulcers.
Symptom Checklist-90 Revised (SCL-90R; (36)).
The SCL-90R is a 90-item self-report symptom inventory designed to assess the psychological symptom patterns of psychiatric and medical patients. It
is intended as a measure of current psychological
symptom states, and not as a measure of personality.
Subjects are asked to report how much discomfort
each particular symptom or problem on the SCL90R has caused them during the past 7 days. The
Global Severity Im'ex (GSI) score indicates the overall current level or depth of perceived distress, combining information in the number and intensity of
symptoms experienced by the subject.
Stanford Hypnotic Susceptibility Scale, Form C
(Stanford C; (37)). The Stanford C, a standardized 12item individually administered scale, was used to
assess the hypnotic susceptibility of each subject.

Design
A single case multiple baseline design across subjects was used to examine the effect of relaxation/
imagery training on patients with RAS. In the multiple baseline design across subjects, the dependent
variables are measured over time to provide baselines against which change can be evaluated (38).
Subjects were randomly assigned to varying lengths
of baseline to assess the targeted variables in the
absence of intervention. The independent variable
(relaxation/imagery training) was then applied to
subjects sequentially according to length of baseline.
An effect due to treatment is indicated when change
occurs in the dependent measures after application
of the independent variable. Subjects on longer baselines should exhibit no change in the dependent
Psychosomatic Medicine 52:526-535 (1990)
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variables until the treatment is applied. The variable
length of baseline thus serves to control for the
threat to internal validity posed by concurrent environmental conditions or events that may result in
a change in the dependent measures.
Relaxation/imagery training represents the independent treatment variable used in this study. Dependent measures were the Daily Diary ratings of
ulcer number and pain, assessment of psychological
symptomatology with the SCL-90R, and dental ratings. These dependent measures were employed
throughout baseline and treatment. Assessment
with the Stanford C was used to examine subject
differences in hypnotic susceptibility.

Procedure
Subjects were individually interviewed by the
first author and by Dr. Senior or Dr. Stein to obtain
clinical case histories and determine if subjects met
the criteria for inclusion in the study. Assignment
to dentists was random. Either Dr. Senior or Dr.
Stein established the diagnosis of RAS in seven subjects who met the criteria of disease history and
ulcer frequency described above and previous dental/medical records were requested. Dr. Senior or
Dr. Stein instructed subjects in the identification of
RAS ulcers and their differentiation from other
mouth sores and conditions.
Baseline Phase. Subjects were randomly assigned
to one of three baseline conditions of 4, 6, or 8 weeks
in length. There were three subjects in the 4-week
baseline condition, two in the 6-week baseline condition, and 2 in the 8-week baseline condition. Subjects in all three baseline conditions signed the Informed Consent Form and were instructed by the
first author in the following procedures. Subjects
were told to complete one Daily Diary sheet each
morning during the course of their daily personal
hygiene. Time of day was thus consistent across
subjects. Four dental appointments were then made
for each of the seven subjects. An attempt was made
to keep the day of the week for dental appointments
consistent. Dental appointments were spaced at least
1 week apart. Subjects met individually with either
Dr. Senior or Dr. Stein at the respective dental offices. At the beginning of each visit, subjects completed one SCL-90R in the waiting room. Dr. Senior
or Dr. Stein would then examine each subject and
provide dental ratings. Thus, for each of the seven
subjects, four baseline measures of psychological
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symptomatology and four dental ratings were obtained.
Treatment Phase. Subjects continued to complete
one Daily Diary sheet each morning, and answered
the question requesting report of relaxation/imagery
practice. Twelve dental appointments were made
for each subject at the dental office of Dr. Senior or
Dr. Stein, and 12 individual appointments for relaxation/imagery training sessions were scheduled with
the first author. Appointments for relaxation/imagery treatment followed dental appointments on
the same day of the week. As in the baseline phase
of the study, appointments were spaced at least 1
week apart.
Each relaxation/imagery treatment session was
%
h hour in length (39). All treatment sessions were
administered individually by the first author. A
script of the procedures was used to standardize the
presentation of treatment across subjects and sessions. Intervention began with a relaxation induction. Following the relaxation induction, subjects
were asked to imagine scenes to help them become
more deeply relaxed. Subjects then moved into the
final imagery task involving "immune system imagery." The "immune system imagery" involved a
scene described by the first author in which subjects
would imagine their white blood cells helping to
fight against and heal their mouth ulcers. This imagery period lasted for 5 minutes. Finally, subjects
were given a postinduction suggestion, which stated
that the white blood cells would continue to work
even when the subject was not imagining it directly,
and were then brought out of the induction. Immune
system imagery has been investigated by the second
author in a series of ongoing studies of voluntary
immunomodulation of white cell function in healthy
individuals.
In the initial treatment session, subjects were
trained in the use of the procedures at home and
were provided with written instructions outlining
the procedures used. They were asked to practice
the relaxation imagery procedure twice each day,
once in the morning and once in the evening. Subjects were reminded to write down the time of each
practice session on their Daily Diary sheets. In subsequent treatment sessions, subjects were asked
about their twice daily practice, and any difficulties
experienced during home sessions. Additional training was then provided as needed. Following completion of the relaxation/imagery treatment sessions,
subjects were assessed on hypnotic susceptibility
using the Stanford Hypnotic Susceptibility Scale,
Form C (37). This instrument was employed after
subjects had completed the treatment phase of the
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study, in order to reduce the possibility of the development of negative expectations that might result
from scoring low on this test.

baseline, with no dissociation during relaxation/imagery treatment. Consistency
of agreement between subject self-report
and objective dental assessment of number of ulcers was calculated by the percentage of times the dentist and subject
RESULTS
precisely matched in their report. Percent
Complete data was collected from five agreement ranged from 75% to 100%,
subjects who completed both the baseline with a mean percent agreement of 89%.
and treatment phase (12 relaxation/h 1- This highly conservative measure (based
agery treatment sessions) of the stuoy. on 9-16 opportunities for agreement) inTwo subjects completed seven and five dicates that subject self-report of ulcer
treatment sessions, respectively. Actual number was highly reliable and accurate.
length of baseline was 1 week longer than Subjective ratings of experience of pain
the originally specified baseline condition were more variable, depending on factors
for five of the seven subjects due to sched- such as stage of ulcer development, and
uling conflicts. Similarly, scheduling con- could not be verified by objective dental
flicts extended the length of the treatment assessment. Therefore, report of mean
interval for all subjects. For the five sub- number of ulcers is the main variable of
jects who completed all 12 relaxation/ interest.
imagery treatment sessions, the average
Weekly ratings of ulcer number prolength of the treatment phase was 19.4 vided only one assessment of the severity
weeks. Daily Diary ratings of pain and of RAS during baseline and treatment.
number of ulcers were blocked by week, Recurrence of ulcers is highly variable in
beginning with day 1 of the baseline phase many patients with RAS. Mean weekly
and continuing through the treatment ratings of ulcer number may be inflated
phase. Each week block involved 7 days by a severe outbreak of multiple ulcers
of ulcer number and pain ratings. All sub- and deflated by several days in which the
jects were highly consistent in completing patient is free of ulcers. Such variability
Daily Diary sheets, with no more than may remain throughout the course of
two Daily Dairy ratings missing in any treatment, and mask potential treatment
single week block. For any single subject, effects such as decrease in the frequency
no more than three blocks contained of ulcer outbreaks. To account for this
missing observations. For each week problem, percentage of days with ulcers
block, mean pain ratings and mean num- present (whether just one ulcer or several)
ber of ulcers were calculated. Pearson was calculated. Treatment effects in
product-moment correlation coefficients which high numbers of ulcers remained,
between mean pain ratings and mean ul- but recurred with less frequency, could
cer ratings over weeks of observations then be demonstrated. Percentage of days
ranged from r = 0.76 to r = 0.96, with with ulcers was calculated individually
mean correlation of r = 0.82. Correlations for baseline and for treatment by sumwere significant at p < 0.01. This mean ming the number of days with ulcers prescorrelation indicates a very strong asso- ent during either the baseline or treatciation between number of ulcers and rat- ment phase, and dividing by the total
ing of pain, throughout treatment and number of observations in the baseline or
530
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treatment phase. Percentage of improvement was calculated by subtracting the
percentage of days with ulcers during the
treatment phase from the percentage of
days with ulcers during the baseline
phase. This measure provided an indication of any change in the percentage of
days with ulcers during the baseline compared with the treatment phase.
To examine the association between
psychological symptomatology and ulcers, Pearson product-moment correlation coefficients between mean weekly
ulcer number and T-scores on the Global
Severity Index (GSI) of the SCL-90R were
calculated. Pearson correlations were calculated in two ways: (1) GSI and mean
ulcer number for the week the SCL-90R
was administered (GSI and Ulcer Rating
1] and (2) GSI and mean ulcer number for
the week following administration of the
SCL-90R (GSI and Ulcer Rating 2). The
first correlation examined the possibility
that current presence of ulcers was associated with concomitant psychological
distress. The second correlation examined the possibility that current psycho-

logical distress was associated with subsequent development of ulcers.

Summary
Table 2 summarizes the response of ulcers to the relaxation/imagery treatment
for all subjects, and also summarizes the
re iults of assessment of hypnotic susceptii pility with the Stanford C. Results indicate significant decreases in percentage of
days with ulcers present from baseline to
treatment phase. The percentage of improvement ranged from 9.8% to 66.7% for
all seven subjects. Mean percentage of
improvement for the five subjects who
completed all 12 relaxation/imagery
treatment sessions was 35.5%. For the two
subjects who did not complete treatment,
mean percent improvement was 33.2%. If
one assumes a binomial distribution, with
equal probability that the seven subjects
could either increase or decrease in the
percentage of days with ulcers present,
the probability that all seven subjects
would exhibit a decrease from baseline is

TABLE 2. Response of Ulcers to Treatment

Baseline condition

Subject

Complete data (Completed 12
treatment sessions)
8 weeks
8 weeks
6 weeks
4 weeks
4 weeks
Incomplete data (Completed 7 and
5 treatment sessions respectively)
4 weeks
6 weeks

Mean number of ulcers

Percent days with
ulcers

Hypnotic
susceptibility

B-

T

B

T

1
2
3
4
5

1.58
1.09
0.91
1.43
2.50

0.33
0.74
0.55
1.80
1 08

90.4%
69.1%
58.0%
100%
82.4%

23.7%
42.9%
21.9%
82.0%
51.8%

8
5
11
6
5

6
7

1.27
1.65

0.64
0.20

61.3%
65.0%

51.5%
20.0%

9
9

' B, Baseline phase; T, Treatment phase.
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p < 0.008. The fact that all subjects did
show such a decrease from baseline to
treatment is highly significant and suggests that the decrease was not random.
The results summarized in Table 2 demonstrate that for six out of seven subjects,
a decrease was also exhibited in mean
number of ulcers from baseline to treatment. This is significant given the fact
that some subjects exhibited severe outbreaks with multiple ulcers during the
course of treatment and still showed a
decrease in mean number of ulcers. Finally, examination of the hypnotic susceptibility data in Table 2 demonstrates
that hypnotic susceptibility ranged from
low-moderate (score of 5) to high (score of
11). The Pearson product-movement correlation coefficient between percentage of
improvement in number of days with ulcers present and hypnotic susceptibility
was r = 0.41 for the five subjects who
completed all 12 sessions of treatment.
For all seven subjects who entered
treatment, the correlation was r = 0.22.
Although there was some positive association between percentage of improveTABLE 3. GSI T-scores in Baseline and
Treatment
Baseline GSI

Treatment
Libl

Subject

Mean (Range) Mean (Range)
Complete data (12
treatment sessions)
1
71
2
46
3
64
4
66
5
46
Incomplete data (7 and
5 treatment
sessions)
6
49
7
58

532

(68-72)
(43-51)
(63-65)
(63-70)
(44-50)

67
36
55
65
49

(65-69)
(30-39)
(50-60)
(63-68)
(39-58)

(40-56)
(48-67)

33
51

(30-38)
(49-52)

TABLE 4. Pearson Correlations between GSI
T-Scores and Ulcer Number
Subject

GSI and ulcer
rating 1

Complete data
1
2
3
4
5
Incomplete data
6
7

= 0.40
= 0.55*
r=0.73*
= -0.57*
= 0.00
= 0.26
= 0.48

GSI and ulcer
rating 2
=
=
=
=
=

0.85**
0.59*
-0.33
-0.45
0.00

= 0.17
= 0.45

* p < 0 . 0 5 , * * p < 0 01.

ment and hypnotic susceptibility, the association is not a strong one, and neither
correlation is significant. The small number of subjects, however, precludes any
strong conclusions on this issue.
Table 3 summarizes the GSI T-score
data across baseline and treatment. For
six out of the seven subjects, decreases
are shown in overall level of psychological distress as measured by the GSI. The
mean baseline GSI is 59, decreasing to a
mean treatment GSI of 51. This represents
a decrease from approximately the 84th
percentile of the standardization sample,
to approximately the 50th percentile.
Table 4 shows the Pearson correlations
for each subject between GSI T-scores and
mean number of ulcers for the week the
GSI was administered (GSI and Ulcer Rating 1) and the mean number of ulcers the
week following administration of the GSI
(GSI and Ulcer Rating 2). Both sets of
correlations show no consistency across
subjects in terms of positive or negative
direction, or significance. Although a relationship between psychological distress
and number of ulcers may be argued for
a few subjects, no strong trend across subjects has been found. In fact, for one subject, both correlations equaled 0, indicatPsychosomatic Medicine 52:526-535 (1990)
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ing no relationship at all. GSI and Ulcer
Rating 1 correlations suggest that presence of ulcers is not strongly related to
subject self-report of current level of distress; in fact, for one subject, presence of
ulcers was associated with significantly
lower report of current distress. Correlations between GSI and Ulcer Rating 2
suggest that, for most subjects, subjective
experience of level of distress experienced the previous week is not strongly
related to subsequent development of ulcers the following week. Once again, however, the small number of subjects would
preclude any strong conclusions on this

DISCUSSION

In this preliminary study, the effects of
relaxation/imagery training on patients
suffering from recurrent aphthous stomatitis were investigated through a multiple baseline design across subjects. The
results suggest that the 12-session treatment program was associated with a significant decrease in the frequency of ulcer
recurrence. The intervention appeared to
have an influence on pain through the
reduction in number of ulcers, and not
directly on the experience of pain itself.
Furthermore, relaxation/imagery training in this study appeared to influence the
patients' self report of overall psychological distress, as measured by the GSI of the
SCL-90R (36). Interestingly, overall level
of distress was reduced during treatment,
but did not show a strong or consistent
relationship with ulcer recurrence. The
results imply that presence of ulcers did
not increase the patients' subjective experience of distress. Furthermore, the patients' psychological state did not appear
to have an influence upon subsequent
Psychosomatic Medicine 52:526-535 (1990)

development of ulcers. These findings are
consistent with the recent research of
Pedersen (20), who found no association
between psychologic life stress and RAS
recurrence. Finally, the positive results
exhibited with subjects who completed
only five or seven treatment sessions suggest that it may be possible to achieve
significant change in fewer than 12 sessions of treatment.
Bowers and Kelly (40) reviewed numerous studies on the treatment of physical
disease with psychological techniques, including hypnosis, relaxation, and procedures using imagery. They criticize many
former studies for not assessing the hypnotic susceptibility of the subjects, arguing that positive results may be mediated
by high hypnotic ability (40). In this study,
clinical improvement on RAS did not appear to be related to high hypnotic ability
as measured by the Stanford Hypnotic
Susceptibility Scale, Form C (37). Most
subjects fell in the moderate range of hypnotic susceptibility. Thus the influence of
the psychological intervention did not appear to be due to a unique effect dependent on high hypnotic ability, but to the
relaxation, imagery based procedure. This
result is in agreement with Olness et al.
(34) who found no relationship between
changes in immunoglobulins and hypnotizability scores. Another recent study
(41) on the treatment of warts using psychological techniques, also found hypnotizability, and specifically, high hypnotic
ability, to be unrelated to clinical improvement. Instead, wart regression was
related to the subject's own self-reported
ratings of the vividness of the suggested
imagery. Spanos et al. (41) suggest the
possibility that the imaginal process itself
may be the critical variable, or perhaps it
is the degree to which the subject becomes actively involved in a process be533
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lieved to be therapeutic. The findings contained herein are in agreement with these
suggestions, as the procedure employed
for relaxation training involved both vivid
imagery and the active involvement of the
subjects. The second author recently reviewed the research in the area of relaxation/imagery (42). As in the present
study, strong empirical support for the
role of high hypnotic ability with relaxation/imagery training has not been found.
It should be pointed out, however, that
the few number of subjects in our study
with the resulting low statistical power
precludes any strong conclusions about
the relationship between hypnotizability
and clinical improvements in this preliminary project.
The evidence from research in psychoneuroimmunology (e.g., 30), suggests that

psychosocial factors and psychological
treatment approaches may influence immunological functioning. The research
reviewed on RAS indicated that there are
immunological abnormalities in the etiology and pathogenesis of this condition.
The results of this study suggest the possibility of psychological influence on RAS.
More research is needed to explore if
changes in RAS are associated with immunological alterations. In addition, it is
unclear from this preliminary study
whether the "immune system imagery" in
particular played the significant role in
treatment outcome as opposed to another
imagery or relaxation process that might
have been used. We are continuing research in the area of psychological influences of immune activity with relaxation/
imagery procedures.
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