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Summary A meta-analysis was conducted on 109 published studies which assessed the outcome of various non-medical
treatments for chronic pain. Of these studies, 48 provided sufficient information to calculate effect sizes. The remainder were
examined according to proportion of patients rated as improved. Studies were compared as a function of type of treatment, type of
pain, and type of outcome variable. In general, effect sizes were positive and of modest magnitude indicating the short-term efficacy
of most treatments for most types of pain. This finding suggests that the effectiveness of treatments may be attributable not to the
differences between treatments, but to the features they have in common, Mood and number of subjective symptoms consistently
showed greater responses to treatment than did pain intensity, pain duration, or frequency of pain, indicating the importance of using
a multidimensional framework for pain assessment. This finding also suggests that the benefit of psychological approaches to pain
management may lic in reducing the fear and depression associated with pain, rather than relieving the pain itself. The present study

also highlights the advantages of meta-analytic reviews.
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Introduction

Growing concern over the side effects of
pharmacological and surgical treatments for
chronic pain has spurred an interest in non-medi-
cal interventions for such conditions. These inter-
ventions include physical therapy, transcutaneous
electrical nerve stimulation, and a variety of psy-
chological approaches to pain management. Such
a diverse array of treatments, presenting com-
plaints and outcome measures, makes reviewing
this area challenging. Some of these difficulties
were described by Turner and Chapman [12,13] in
their review. As a result of these difficulties, they
were able to state only that biofeedback training
was not appreciably better than relaxation train-
ing for alleviating pain due to headache. They
were not able to draw firm conclusions regarding
other forms of treatment. A meta-analytic review
of headache treatments by Blanchard et al. [1]

reported similar results. In addition, they stressed
the importance of baseline or control group data
in pain studies, noting that the absence of these
data made it difficult to evaluate the effectiveness
of treatment. Trifiletti [11] found no definitive
evidence in the literature to support the consistent
effectiveness of any treatment and appealed for
use of more sensitive multidimensional ap-
proaches in future pain studies. This paper at-
tempts to address the above appeals for multidi-
mensional and control group data by using meta-
analytic procedures to appraise the status of non-
medical treatments for chronic pain.
Meta-analysis refers to the statistical analysis
of the summary findings of individual experiments
[e.g., 2,3,6,10]. Thus, meta-analysis is a technique
which organizes and extracts information differ-
ently than the traditional narrative review, In fact,
the surge of interest in meta-analysis grew out of
dissatisfaction with the narrative review. Tradi-
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tional review articles seldom critically evaluated
the findings of previous reviews in the same area.
Most reviewers focused their discussions on a
subset of the studies in the area, and these subsets
were not always representative of the studies in
the area being reviewed. Finally, indices used for
determining the magnitude of study findings were
sometimes crude and often failed to assess the
impact of particular study characteristics on the
results [2,4,6,10]. Meta-analysis was developed to
overcome these problems.

There are several meta-analytic techniques
which have been used to aggregate study findings
(see refs. 2, 3, 6, 7 for a discussion of the various
types). One of the most widely used procedures to
estimate effect size in clinical research is Glass’
delta. Delta is most simply defined as

AE-C=(M,-M¢)/S.D.¢ (1)

where M. represents the mean of the experimen-
tal group, M is the mean of the control group,
and S.D. is the standard deviation of scores in the
control group. There are several variations on this
basic equation [see 2] which allow for correction
of bias, estimation of effect size from r, F or r
statistics and estimation of effect size from studies
in which there is no control group. The appeal of
this standardized effect size measure is that results
from studies using diverse methods can be aggre-
gated, and control group data can be estimated,
thus allowing systematic appraisal of the methods
and procedures of various studies.

Thus, the present analysis will allow systematic
comparison of outcome on a variety of dependent
variables across several types of pain and treat-
ments in an effort to determine which are gener-
ally more effective for certain types of chronic
pain.

Method

To be included in the present analysis, studies
had to meet the following criteria: (a) describe
and evaluate a non-medical treatment for chronic
pain; (b) appear in a professional journal between
1950 and 1984; and (¢} be conducted with a

chnical population. Analogue studies, case histo-
ries which were used primarily to describe a treat-
ment, surgical and pharmacological interventions,
and acupuncture were excluded.

One hundred and nine studies met the above
criteria (see Appendix A). Studies were coded by 3
independent raters. Variables coded included type
of pain, type of treatment., type of dependent
variable, mean age of subjects, mean duration of
pain, and sample size. A list of the variables coded
under the first 3 categories can be found in Table
[. Other variables monitoring the quality of the
studies were also coded (e.g.. sample size, external
validity and suitability of statistical tests). These
variables bore little relation to outcome, however,
and are not reported.

Interrater reliabilities were obtained on a ran-
dom sample of 36 studies. Cohen’s kappa coeffi-
cients ranged from 0.86 to 0.92 between pairs of
raters on each variable coded. Reliabilities reflect
agreement among raters on categories of pain,
type of treatment and numeric values of the de-
pendent measures.

An effect size was computed using the formulas
outlined by Glass et al. [2] when possible. When
experimental and control group means and stan-
dard deviations were available, effect size was
calculated as described in eqn (1). For studies in
which no control group was reported, a standard
deviation for the above equation was estimated
from studies which included a no-treatment, wait
list, minimal contact or psychological placebo.
Observed control group standard deviations were
regressed on observed experimental group stan-
dard deviations for the various experimental con-
ditions. For example, S.D.s for control conditions
in biofeedback studies were regressed on S.D.s of
experimental groups in those studies to obtain an
estimate of Si as follows (see Glass et al. [2]):

S¢ = by + b, (

o)

When means and S.D.s were not available. effect
size was calculated from significance tests as fol-
lows (see Glass et al. [2]):

AE-C=1f(1/Ng) + (1/N¢) (3)



TABLE 1
CATEGORIES OF DEPENDENT VARIABLES
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Type of pain Treatment Dependent measure
Back or neck Autogenic Activity level
Cancer Biofeedback Duration
Dental or facial Cognitive EMG or temperature
Iatrogenic, phantom Hypnosis recordings

limb or stump No treatment Frequency

Joint Operant
Migraine headache Other
Mixed group Package
Mixed headache Pill placebo
Other Relaxation

Transcutaneous electrical
nerve stimulation (TENS)
Wait list

Tension headache

Improvement rating

Index score

Intensity

Medication intake

Mood

Other

Number of subjective symptoms (such as
inflammation, tenderness, swelling, stiffness)

where ¢ is the value of the ¢ statistic, Ng is the
number of observations in the experimental group
and N is the number of observations in the
control group.

Each study provided several effect sizes. Al-
though these effect sizes were likely to be corre-
lated, only one study provided the information
necessary to correct for non-independence of ef-
fect sizes, as suggested by Strube [9]. Therefore,
effect sizes were not corrected for possibie inter-
dependence.

Effect size sample

Of the 109 studies included in this analysis, 48
provided sufficient information to calculate effect
sizes. This alone indicates substantial reporting
problems in the pain literature. The average sam-
ple size for these studies was 52.92 (range=
4-676). The average age of subjects was 34.51
years (range = 12-65) and the average duration of
pain was 9.4 years (range = 2-19). The number of
studies investigating each type of treatment, pain
complaint and outcome measure is detailed in the
tables.

Effect size estimates were calculated for each
treatment. Generally, these effect sizes are tested
for their departure from zero, thus providing a
statistical base from which to draw inferences. The
extreme diversity of the types ‘of pain studied,
types of treatments used, the number of indepen-
dent measures reported, and the non-indepen-

dence among multiple effect sizes from the same
study make significance testing hazardous (num-
ber of studies in various categories ranged from 1
to 24). Therefore, effect sizes will only be dis-
cussed in terms of their relative magnitude.

Type of treatment effects

The overall mean effect sizes for the treatments
are presented in Table I1. All effect sizes represent
comparison of the treatments to estimated out-
come effects of no-treatment control groups.

In the reviewed studies, all treatments were
reported as extremely successful when compared
with the estimated outcome effects of no-treat-
ment control groups. In general, patients who

TABLE I

EFFECT SIZES AS A FUNCTION OF TYPE OF TREAT-
MENTS

Treatment Mean S.D. No. of
effect studies
size

Autogenic 2.74 1.95 2

Biofeedback 0.95 1.16 24

Cognitive 0.76 0.31 4

Hypnosis 2.67 — 1

Operant 0.55 0.09 3

Package 1.33 1.59 1

Pilt placebo 2.23 213 3

Relaxation 0.67 0.82 7

TENS 0.46 0.07 2




Type of pain Mean S.D. No. of
effect studies
size

Back or neck 0.97 0.64 6

Cancer 0.42 oo i

Dental 1.21 1.45 10

Joint 1.05 1.05 &

Migraine headache 0.54 0.36 13

Mixed group 1.16 1.05 11

Mixed headache 0.41 0.31 2

Other 0.83 i

Tension headache 0.96 1.45 12

received autogenic training, pill placebo, package,
or biofeedback training reported the most favora-
ble outcomes. In contrast to Blanchard et al.’s [1]
review of headache studies, we found pill placebo
to be more consistently effective than biofeedback
or relaxation training. Consistent with their study,
we found autogenic training to be slightly better
than pill placebo. Package treatments which allow
patients to choose from a diverse array of pain
management strategies were also relatively effec-

tive. Effect sizes for operant trammg and TENS

were no larger than the estimated effect size for
control conditions. Although the hypnosis study
included in this sample produced a large effect
size, it is difficult to draw conclusions about hyp-

notic treatment based on one study.

Type of pain
In order to determine the influence of the type
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according to the pain treated. The effect sizes
presented in Table III averaged outcome for type
of pain across treatments and dependent mea-
sures. Groups composed of patients with dental
pain or joint pain showed the largest effect sizes,
as dld groups that mcluded a mix of patients with

The type of outcome measure

In order to determine if the effect of therapy
varied systematically with the source of the out-
come measure (intensity, mood, etc.), studies were
reclassified by type of outcome measure used.

These results are presented in Table IV. In brief,
there was extreme variability on all outcome mea-

S inflammation
sures except number of symptoms (inflammation.

swelling, tenderness, etc.), EMG recordings, and
mood. These 3 dependent variables consistently
showed improvement. Perhaps the genuine ef-
ficacy of the treatments reviewed here lies in their
ability to reduce the fear and depression associ-
ated with pain, rather than to change the pain
itself. Reductions in fear are often accompanied
by reports of decreased physical symptoms and

Percentage improved sample

The remaining 61 studies did not provide suffi-
cient information to allow confident calculation of
effeci sizes. When outcome daia were availabie,
patients reporting a 25% or greater reduction in
any of the outcome measures listed in Tables |
and IV were counted as improved. Generally, such
data were not reported and therefore, in most
cases, the individual investigator’s improvement
ratings were used. For these studies, the subjects
rated as having ‘some,” ‘moderate’ or ‘complete’
improvement were coded as ‘improved’ in our

.
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analysis. Subjects reporting ‘little improvemen
‘no improvement’ were rated as ‘not improved.
The average age of the patients in these studies
was 39.54 years (range = 11-67), the average num-
ber of patients per study was 84.7 (range =

TABLE IV

EFFECT SIZES AS A FUNCTION OF OUTCOME MEA-

SURES

Outcome measure Mean S.D. No. of
effect studies
size

Activity level 1.48 1.86 6

Duration 1.42 242

EMG or temperature

recordings 0.67 0.40 S

Frequency 0.75 0.78 18

Improvement rating 0.81 — 1

Index score 1.18 1.31 21

Intensity 0.75 1.05 25

Medication intake 1.21 1.88 6

Mood 1.91 0.92 9

Giher 3.8 3.1 2

Subjective symptoms 1.12 0.40 7




1-2207), and the average duration of pain was 27
years (range = 2-62).

Thus it can be seen that these studies examined
a sample that differed from those in the effect size
sample. Patients were slightly older, had suffered
pain longer and sample sizes were larger than in
the previous group of studies.

Results

Type of treatment

As can be seen in Table V, the percentage of
improvement for subjects in no-treatment condi-
tions was striking. Further, the distribution of the
percentages of improved patients in the various
treatment categories differs from that seen in the
effect size sample. The rough aggregation of cate-
gories in this sample is not particularly different
from that done in the traditional narrative review.
Yet the conclusions that can be offered differ
from that obtained from the true effect sizes
calculated in the previous sample. Based on the
‘percentage improved’ method one can conclude
that only relaxation training is truly effective.
Biofeedback training is minimally effective and
the other treatments are actually less effective
than no treatment at all.

Type of pain

Table VI reveals that the tension and migraine
headaches consistently responded well to treat-
ment. Inspection of the type of treatment used for

TABLE V
PERCENTAGE OF PATIENTS IMPROVED AS A FUNC-
TION OF TREATMENT TYPE
Treatment Mean S.D. n
percentage
Autogenic 68 12.02 4
Biofeedback 84 23.56 16
Hypnosis 13 — 1
No treatment 77 22.67 14
Other 60 9.65 6
Pill placebo 70 9.64 3
Package 72 32.85 15
Relaxation 95 12.08 4
TENS 74 17.56 4
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TABLE VI

PERCENTAGES OF IMPROVED PATIENTS AS A FUNC-
TION OF TYPES OF PAIN

Pain Mean S.D. No. of
percent studies
Back or neck 79 15.83 4
Cancer 45 17.68 2
Dental 64 24.26 21
latrogenic 64 24.93 4
Joint 80 21.73 5
Migraine headache 82 3412 7
Mixed group 78 29.26 11
Mixed headache 38 25.87 2
Tension headache 88 18.43 10

these categories indicates that a variety of treat-
ments were emploved. Package treatments were
more likely to be used for tension headache, and
hypnosis was used more often than other treat-
ments in the studies reviewed here for migraine
headache. This is not easily concluded from the
data in Table V and emphasizes the difficulties
inherent in this crude form of data aggregation.

Type of outcome measure

Finally, the percentage of improved patients as
reflected by the dependent measures was calcu-
lated. Inspection of Table VII reveals that unlike
the effect size sample, pain intensity and duration
of pain episodes consistently showed improvement
in this group of studies. Although, the 100% im-
proved figure for mood must be viewed with cau-

TABLE VI

PERCENTAGE OF IMPROVED PATIENTS AS A FUNC-
TION OF TYPES OF OUTCOME MEASURE

Pain Mean S.D. n
percent

Activity level 74 37.48 2
Duration 85 32.65 5
Frequency 77 27.35 23
Improvement rating 63 15.50 12
Index score 61 20.32 5
Intensity 88 21.79 16
Medication intake 72 19.61 11
Mood 100 e 11
Other 51 38.08 3

Subjective symptoms 72 40.31 2
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tion, this resuii 1s consistent with that of the effect
size sample and underscores our previous conchu-
ston regarding the active moredmnm of nxvohn-

logical treatments for pain.

for chromc pain have rehed on quahtatwe
summaries. In contrast, this review has attempted
to integrate the various study findings quantita-
tively to provide a systematic evaluation of the
evidence. This review therefore permits an assess-
ment of the outcome of various treatments, as well
as the relative degree of efficacy of each.

In thc 109 studies reviewed, treatments were on
the average mntp effective part ticularly when com-

pared to the effect sizes obtamed frcm other sta-
tistical reviews. For example, effect size estimates
obtained by Miller and Berman [5] in their review
of cognitive behavior therapies ranged from 0.21
to 0.83, Shapiro and Shapiro’s [8] analysis of
psychotherapy outcome studies yielded effect size

actimatoe ~f _ﬂ 10_7 04 Ths aoraator offert cizog
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in the present analysis may be a product of the
higher degree of specificity of both complaint and
dependent measures enjoyed in pain treatment.
Regardless of the overall high effect sizes,
meaningful differences did emerge.

The conclusions that can be drawn from our

iwo gdmp!eb CH(:(.I size and perceniage lIIlpIUVC(I
are quite different. This may be explained by the

different nrmpdnrpc involved in aggregating the
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findings. The calculation of effect size is a more
sensitive test than simple calculation of proportion
of patients rated as improved and is thus more
likely to reflect subtle differences. This is clearly
reflected 1n our data.

It was our opinion, initially, that studies that

ware cuhiectad to statistical analvas would nrob-
were supjected to stalistical analysis wowQ proo

ably be of higher quality than those not subjected
to such rigorous inspection. Unfortunately, most
of the studies committed similar errors, thus pro-
ducing insufficient variance to use the quality
ratings in the analysis.

Conspicuously lacking in the present review is

an analysis of the effectiveness of these treatments
at follow-up. Due to the absence of follow-up data

in {hg Ii!era{urﬂ‘ the ‘nng_tprm pffp{*hvnﬁpcc of

psychological pain management techniques cannot
be presently evaluated. Additionally, it could not
be determined from the information reported
whether the high improvement rate for the no-
treatment conditions in the second sample was
real or drt;factual For example, if the initial
ings included a wide range of sever-
nd patients with the most severe symptoms
dropped out of the no-treatment condition to seek
active treatment elsewhere, then the symptoms
recorded for this group at a later time might be
artificially reduced. Unless data are provided on
dropouts as compared to patients who completed
treatment, this issue will remain unclarified.

We found a large effect for pill placebo condi-

tions, This effect 1s likelv due, in our oninion, to a
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combination of factors. First, pill placebo condi-
tions in the medical literature have traditionally
had strong effects in the short run. These effects
tend to disappear over time. These short-term
effects are commonly attributed to the beliefs and
expectations of the subject combined with the

affant Af rantact with o “halning’ nrafoccinnal The
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studies we reviewed that used a pill placebo condi-
tion only measured short-term effects. In addition,
those studies did not measure what portion of the
effect could be attributed to beliefs and expecta-
tions and what portion to contact with a profes-
sional who was likely seen as caring and empathic.
Finally, one must be cautious in interpreting the
large effect size due to the small number of studies
in the sgmn3e

The overall pattern which emerges from this
analysis suggests a uniform efficacy of treatments
despite differences in types of pain treated, depen-
dent measures used, inpatient or outpatient status
or patient characteristics. This evidence suggests
that the effectiveness of these treatments may be
attributable not to the differences between treat-
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ments, but to the features they share in common,
for example, the identification of psychological
factors which exacerbate pain, contact with an
empathic professional, and installation of hope for
relief from symptoms.

Perhaps a more fruitful approach to developing



reliable, effective therapies is one that involves
isolating shared components of effective treat-
ments. For example, autogenic training, hypnosis,
biofeedback and relaxation training all impart
knowledge to the patient of the effects of the
body’s reaction to stress on pain. Further, they
teach techniques of reducing physiological reac-
tions to stress. The question of interest then be-
comes identifying which method of imparting that
information is easiest for a particular patient to
learn, and which method can be retained and used
months after termination of treatment.

What is needed is not simply more research in
this area, but more refined research. Studies in-
vestigating the match between type of pain and
type of treatment and personality style of the
patient, efficacy of treatment at 6 and 12 month
follow-up, and reliability of various dependent
measures would contribute substantially to the
literature. The critical issue at this time is not
demonstration of the superiority of one type of
treatment over others, but instead the identifica-
tion of the type of treatment most likely to pro-
vide long-term benefit from a specific type of pain
for a specific type of pain patient.

This study also raises serious questions about
the type of relief that can be expected. Our results
indicate that psychological treatments reliably af-
fect only mood and subjective symptom ratings.
What we do not know is whether this makes a
difference in the pain patient’s quality of life.
Perhaps reduction of the fear and depression asso-
ciated with pain is a more realistic goal than the
reduction of the pain itself. In order to assess this,
however, researchers must begin to view pain as a
multidimensional experience composed of inten-
sity and emotion, rather than simply as a physical
sensation.

As more patients become aware of non-medical
options to treatment of chronic pain, practitioners
will be required to support their claims of long-
term efficacy. This can only be accomplished by
obtaining long-term follow-up data. Further, as
treatment costs rise and third-party reimburse-
ments decrease, providers will be strongly encour-
aged to supply maximal benefits at minimal cost.
It therefore becomes prudent to isolate shared
components of effective therapies and determine
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the best way to provide them for cost-effective
results.

We would be remiss if we did not acknowledge
that the results of this meta-analysis are only as
good as the data on which it is based. Accordingly
it is useful to consider some potential sources of
error in the analysis. One potential source of error
is in the use of estimated control data to calculate
effect sizes in studies that lack control groups.
This was a fairly common occurrence in our sam-
ple of studies. To the extent that the existent
control groups provide a reasonable estimate of
the missing control groups, the estimated effect
sizes will be unbiased. However, if the existent
control groups differ from the missing control
groups, then the estimated effect sizes will be
biased (either overestimates or underestimates).
We have no way of knowing how well the existent
control data approximate the missing control data.
On the other hand, given that our interest is in the
relative effectiveness of particular treatments
(rather than their absolute effectiveness), the pres-
ent data still provide important information. A
second problem that could complicate inferences
is the aggregation of studies of differing quality.
This is unlikely to be a serious problem in our
analysis in that an attempt was made to code
study quality and little variability was found. On
the other hand, the pool of studies as a whole was
not especially exemplary from a design stand-
point, suggesting the need for caution in drawing
inferences from this research to future empirical
efforts (that hopefully will overcome some of the
problems identified here). Finally, because of sam-
ple size restrictions we were unable to examine
effect size differences for combinations of study
characteristics. That is, although we found bio-
feedback to be a relatively effective treatment
overall, we were unable to examine whether it was
more or less effective for particular types of pain.
This type of analysis must await additional re-
search. Additional limitations with the meta-anal-
ysis approach have been discussed in detail
elsewhere [e.g., 7,10]. Provided some healthy re-
spect for these limitations is kept firmly in mind,
the present results provide information that may
assist in the practical and theoretical application
of past research on pain management.
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Appendix A
BRIEF DESCRIPTION OF STUDIES INCLUDED IN THE ANALYSIS
Investigator N Age Duration Treatment Variable Type of pain
1. Achterberg et al. [14] 24 BFT duration joint
2. Adler and Adler {15] 68 37 18 package frequency mixed group
3. Anderson et al. [16] 34 operant medication mixed group
4. Anderson et al. [17] 14 20 5 package frequency tension h.a.
5. Anderson et al. [18] 47 hypnosis frequency migraine h.a.
6. Andreychuk and Skriver [19] 33 BFT hypnosis index migraine h.a.
7. Bennick et al. [20] 9 relaxation intensity mixed h.a.
8. Bild and Adams [21] 21 BFT intensity tension h.a.
9. Blanchard [22] 1 BFT intensity mixed h.a.
10. Blanchard et al. [23] 14 BFT index mixed h.a.
relaxation
11. Blanchard et al. [24] 11 44 13 package duration mixed h.a.
frequency
intensity
12. Blanchard et al. [25] 8 BFT index mixed h.a.
relaxation
13. Budzynski et al. [26] S 35 8 BFT intensity tension h.a.
14. Budzynski et al. [27] 18 36 8 BFT index tension h.a.
15. Butler 28] 12 51 hypnosis frequency cancer
16. Cangello [29] 22 hypnosis medication cancer
17. Cedercreutz et al. [30] 140 hypnosis frequency non-specific
18. Cheek [31] 1 27 5 hypnosis frequency back /neck
19. Chesney and Shelton [32] 24 operant intensity tension h.a.
frequency
duration
20. Cohen et al. {33] 25 operant intensity back /neck
phys ther
21. Cohen et al. [34] 52 42 BFT frequency migraine h.a.
duration
intensity
EMG
22. Cox et al. [35] 27 39 11 BFT index tension h.a.
23. Crasilneck and Hall [36] 4 hypnosis frequency mixed group
24. Daly et al. {37] 56 35 16 BFT intensity mixed h.a.
frequency
index
25. Diamond and Montrose [38] 395 package rating non-specific
26. Dougherty [39] 1 54 BFT intensity phant. limb
27. Drury et al. [40] 4 45 33 autogenic frequency tension h.a.
28. Elmore and Tursky [41] 23 BFT frequency migraine h.a.
duration
intensity
29. Eriksson et al. {42] 44 62 7 TENS rating dent /facial
30. Feuerstein and Adams [43] 4 13 34 BFT activity mixed h.a.
frequency
duration
31. Feuerstein et al. [44] 1 67 62 BFT other unspecified
h.a.
EMG
frequency
32. Fogel [45]) 2 44 12 hypnosis rating non-specific
33. Fordyce et al. [46] 29 operant intensity mixed group
activity

other
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Investigator N Age Duration Treatment Variable Type of pain
34, Friar and Beatty [47] 9 30 BFT frequency migraine h.a.
35. Fried et al. [48] 563 TENS intensity mixed group
medication
activity
other
36. Friedman and Taub [49] 18 39 19 hypnosis intensity migraine h.a.
37. Graham [50] 2 47 13 hypnosis frequency migraine h.a.
38. Grzesiak [51) 4 26 2 relaxation intensity mixed group
39. Hart and Cichanski [52] 22 33 12 BFT index tension h.a.
40. Hay and Madders [53] 20 package index tension h.a.
41. Haynes et al. [54] 21 21 S BFT activity tension h.a.
frequency
42. Hilgard and Lebaron [55] 19 hypnosis medication cancer
43. Hoelscher and Lichstein [56] 1 61 20 BFT intensity mixed h.a.
frequency
medication
44. Holroyd et al. [57] 31 19 BFT frequency tension h.a.
45. Holroyd et al. [58] 31 cognitive intensity tension h.a.
symptoms
EMG
46. Howard et al. [59] 1 30 17 hypnosis frequency migraine h.a.
47. Hutchings and Reinking [60] 12 23 package index tension h.a.
48. Isele [61] 3 45 package frequency mixed group
49. Johnson and Turin [62] 1 27 2 BFT duration migraine h.a.
50. Kabat-Zinn [63] 51 45 5 autogenic index mixed group
other
symptoms
mood
51. Keefe et al. [64] 111 39 package EMG back
medication
52. Kewman and Roberts [65] 34 40 BFT frequency migraine h.a.
duration
symptoms
rating
medication
53. Khatami and Rush [66] 5 43 11 package medication mixed group
mood
intensity
54. Khatami and Rush [67] 14 43 package intensity mixed group
55. King et al. [68] BFT activity joint
intensity
56. King and Arena [69] 1 69 37 BFT medication mixed h.a.
57. Kondo and Canter [70] 20 26 2 BFT frequency tension h.a.
58. Kremsdorf et al. [71] 2 30 7 package activity tension h.a.
59. LaCroix et al. [72] 27 41 19 BFT index migraine h.a.
60. Lake et al. [73] 24 33 14 relaxation index migraine h.a.
BFT
package
61. Lankhorst et al. [74) 2207 package rating back
62. Large [75] 18 40 8 BFT rating mixed group
63. Large and Lamb [76] 18 40 8 BFT intensity mixed group
64. Lea et al. [77] 18 47 hypnosis frequency
65. Lehmann et al. [78] 54 39 TENS activity back /neck
placebo intensity



240

Appendix A (continued)

Investigator N Age Duration Treatment Variable Type of pain
66. Lewis et al. [79] 28 TENS intensity joint
symptoms
67. Linton and Gotestam {80} 15 43 relaxation intensity mixed group
package activity
medication
mood
68. Lundeberg [81] 731 TENS intensity mixed group
69. Lundeberg [82] 267 55 TENS rating other
70. Lundeberg et al. [83] 366 45 TENS rating other
71. Lutker [84] 1 22 8 relaxation intensity migraine h.a.
72. Matthew [85] 676 BFT index mixed h.a.
drug
package
73. Medina et al. [86] 27 35 BFT medication mixed group
74. Melzack and Perry [87] 24 48 BFT index mixed group
hypnosis
package
75. Melzack et al. [88] 41 46 1 TENS intensity back /neck
index
activity
76. Miller and LeLieuvre [89] 4 65 7 package index joint
77. Mitch et al. [90] 20 autogenic frequency tension h.a.
78. Mitchell and White {91] 12 28 7 package frequency migraine h.a.
79. Moore et al. [92] 51 47 4 package intensity mixed group
80. Montgomery and Ehrisman [93] 13 package frequency mixed h.a.
intensity
81. Mullinex et al. [94] 11 BFT index tension h.a.
82. Newman et al. [95] 36 45 6 operant exercise back /neck
ret to work
medication
83. Nouwen [96] 20 43 12 BFT intensity back /neck
EMG
84. Olness and MacDonald [97] 3 11 3 package frequency mixed group
85. Peck and Kraft [98] 32 BFT rating mixed h.a.
back /neck
dent /facial
86. Reading and Mohr [99] 6 41 13 BFT index migraine h.a.
87. Reeves [100] 1 20 S package intensity tension h.a.
88. Roberts and Reinhardt [101}] 26 45 9 operant frequency mixed group
89. Rybstein-Blinchik {102] 11 54 5 cognitive frequency mixed group
90. Rybstein-Blinchik and
Grzestak [103] 5 cognitive frequency mixed group
91. Sacerdote [104] g hypnosis medication cancer
92. Sargent et al. [105] 15 19 autogenic medication mixed group
93. Sargent et al. [106] 19 autogenic medication mixed group
94. Schlutter et al. [107] 48 autogenic intensity tension h.a.
95. Smith and Balaban [108] 1 41 12 hypnosis intensity Lupus
96. Spence {109] 21 36 5 BFT intensity mixed group
medication
EMG
symptoms
97. Steger and Harper {110] 20 34 4 BFT frequency tension h.a.
relaxation EMG
98. Stenn et al. [111] 11 23 package intensity dent/facial
99. Sturgis et al. [112] 22 44 35 BFT duration mixed group
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Investigator N Age Duration Treatment Variable Type of pain
100. Swanson et al. {113} 186 45 7 operant medication mixed group
101. Tasto and Hinkle {114] 6 20 2 relaxation duration tension h.a.
frequency
102. Taylor et al, {115} 7 49 15 package activity mixed group
mood
intensity
103. Trent {116] 1 47 20 relaxation activity back /neck
intensity
medication
104. Turner [117} 38 42 9 relaxation sympioms back /neck
activity
medication
imp. rating
105, Varni [118] 3 24 package other Joint
106. Wagner [119] 1 20 14 EMG frequency migraing h.a,
107. Warner and Lance [120} 25 relaxation frequency mixed h.a,
108. Wickramasekera [121] 1 20 14 package frequency raigraine h.a.
109. Wickramasekera [122] 5 package intensity tension h.a.
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