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What Accounts for the Appeal of
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Alternative Medicine “Alternative”?
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The goal of this study was to elucidate the basis for the appeal
of complementary/alternative medicine (CAM) and the basis
upon which people distinguish between CAM and conven-
tional medicine. Undergraduates (N = 173) rated 19 ap-
proaches to the treatment of chronic back pain on 16 rating
scales. Data were analyzed via 3-mode factor analysis, which
extracted conceptual dimensions common to both the scales
and the treatments. A 5-factor solution was judged to give the
best description of the raters’ perceptions. One of these 5 fac-
tors clearly reflected the distinction between conventional
versus CAM approaches, and a 2nd factor clearly referred to
treatment appeal. The other 3 factors were invasiveness,
health care professional versus patient effort, and

“druglikeness.” To the extent that treatment was seen as a
CAM treatment (as opposed to a conventional treatment), it
was seen to be more appealing, less invasive, and less
druglike. Simple and partial correlations of the dimension
weights indicated that both the appeal of CAM and the dis-
tinction between CAM and conventional medicine were
largely driven by the view that CAM is less invasive than con-
ventional medicine. Key words: alternative medicine; com-
plementary (natural) versus conventional (or traditional, bio-
medical) treatment; intractable pain; factor analysis; attitude
toward health; psychological models; lay beliefs; PARAFAC;
3-way; multi-mode. (Med Decis Making 2002;22:431–450)

The appeal of nonconventional or alternative/com-
plementary (CAM) therapies has recently in-

creased at a considerable pace in both theUnitedStates
and Canada.1–4 CAM therapies are often used for
chronic musculoskeletal pain conditions.1,4–8

Eisenberg et al.4 estimated that in 1997, “out-of-pocket
expenditures relating to alternative therapieswere con-
servatively . . . $27.7 billion, comparable to the pro-
jected 1997 out-of-pocket expenditures for all US phy-
sician services” (p. 1573).
The effectiveness of many CAM approaches has yet

to bedemonstrated empirically. If it turns out that CAM
therapies are less effective than is currently assumed,
then their continued use not onlymeanswasted health
care dollars but also poses a threat to public health, es-
pecially when nonconventional therapies are used as
alternatives rather than as complements to conven-

tional therapies. If, however, it turns out thatCAMther-
apies are more effective than is currently assumed, it
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would be important to understandwhat effective com-
ponents/elements of CAM therapies are distinguish-
able from thatwhichconventionalmedicines offer, and
attempt to incorporate these elements into our health
care interventions.
Either way, it is important to understand why CAM

appeals to health care consumers. By understanding
the appeal of CAM, and by elucidating features of CAM
versus conventional approaches that are salient to peo-
ple, we will be in a better position to comprehend the
reasoning underlying their (“good’ or “bad”) treatment
choices, and also to communicate with them concern-
ing treatment alternatives.
There are, to our knowledge, no published studies

aimed specifically at clarifying the appeal of CAM and
the features of CAM versus conventional treatments
that are salient to the layperson (or patient). There is,
however, both theoretical and empirical work on what
drives the appeal of CAMtherapies. For example, it has
been theorized that individuals use CAM because con-
ventional medical approaches are ineffective,5,6 pro-
duce adverse effects,5,6 are too expensive,6,9 and do not
accord themsufficient control andautonomyover their
own health care.10,11

Empirical studies, mostly conducted by Furnham
and colleagues,12–14 have indeed shown that comple-
mentarymedicine patients, as a group, aremore skepti-
cal and critical of the effectiveness of conventional
medicine than are those drawn from general medical
practices. Moreover, Vincent et al.15 found that users of
complementarymedicine believed less in the scientific
basis of conventional approaches and were more con-
cerned about their adverse effects than were patients
drawn from a “conventional” (i.e., general medical)
practice. Astin,16 surveying a random sample ofAmeri-
can adults, found that those who had used alternative
medicine in the previous year were more likely to be
“cultural creatives” (cf. Ref. 17). That is, they were
more likely to endorse values consistent with environ-
mentalismand feminism,weremore likely to bedrawn
to the “foreign and exotic,” and were more invested in
personal growth psychology and self-actualization
thanwere thosewhohadnotused alternativemedicine
in the previous year.
Although it is useful to learn what beliefs/attitudes

distinguish users of conventional fromusers of alterna-
tive treatment approaches, such research does not di-
rectly address the appeal of CAM to the lay public, nor
does it help to illuminate the basis upon which people
distinguish between alternative and conventional
approaches.

Thesewere the 2 goals of this study. That is, our aim
was to ascertain both the structure (i.e., salient attrib-
utes) and content (specific beliefs) of lay views about
CAM and conventional medical treatment. Given that
chronicmusculoskeletal conditions are oneof the lead-
ing impetuses for the use of alternative/complemen-
tary treatments,18 we addressed our questions with re-
gard to CAM within the context of treatment for
chronic back pain. Naturally, this raises the issue of the
generalizability of the results (i.e., to treatments for
other health conditions), but we considered this to be a
noncritical issue for this initial exploratory case.
The methodological tool we used, 3-way parallel

factor analysis (PARAFAC),19–24 is particularly well
suited to help us assess both the structure and content
of beliefs about CAM and conventional treatments. In
the section that follows,we briefly describe PARAFAC,
contrast it with the more widely used and known 2-
way factor-analytic techniques, and contrast it with
other 3-way factor-analytic approaches.

PARAFAC

Factor analysis is a generic term used to describe a
range ofmethods aimed at discerning the interrelation-
ships among a group of variables.25 In 2-way factor
analysis, the data typically consist of a matrix of corre-
lations among variables. However, themethod can also
be applied to a rectangular (or square) array of observa-
tions. Such data sets are organized according to 2 ways
of classification. For example, if we were to have a
group of individuals rate a given treatment (e.g., mas-
sage therapy) on a set of rating scales (e.g., costly, pain-
ful, effective, etc.), the 2 ways (or modes) of classifica-
tion would be “rating scale” and “person.” The
analysis of this 2-wayarraywouldgiveus a summaryof
the features of massage therapy that are salient to our
population. Recall, however, that our goal was to dis-
cern the salient features by which people distinguish
amongdifferent treatments. Todo so,wewouldneed to
start off by having our participants rate each of a range
of treatments (e.g., massage, relaxation, surgery, oral
prescription drugs) on the same set of rating scales.
This would result in a 3-way (or mode) (i.e., rating
scale, treatment, person) array.
Using a 2-way factor-analytic approach, we would

have to analyze these data by either averaging over 1 of
the 3modes or by analyzing all the 2-way data sets con-
tained in the 3-way array sets separately. However, ei-
ther of these 2-way factor-analytic approaches would
result in a loss of information, in that theywouldnot al-
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low the analysis to incorporate any of the 3-way struc-
tural relationships in the data set.26,27 In contrast, 3-way
factor-analytic approaches enable us to simultaneously
analyze variation across all 3 modes, and do so effi-
ciently.27

A detailed description of PARAFAC and its advan-
tages over the more widely used 2-way factor analysis
(for certain data, such as those analyzedhere) and some-
times other 3-way approaches is beyond the scope of
this article; both have been outlined elsewhere.21–23,28–30

Briefly, however, parallel factor analysis simulta-
neously fits multiple 2-way “slices” (or levels) of a 3-
way array, thereby yielding a common set of factors,
with differing relative weights in each slice. In some
sense, PARAFACslices a “cube”ofdata3ways at once.
This 3-way slicing of the data produces the 1st ad-

vantageof the3-wayapproach; each factorhas loadings
or weights for each of the 3modes (in this case, person,
treatment, and rating scale). Hence, using PARAFAC,
we can interpret a factor by looking at how it is related
to the different treatments, but we can also examine
how the very same factor is related to the different rat-
ing scales (and to persons when relevant information
on raters is available). Accordingly, using a 3-way anal-
ysis, we can use the treatment weights and the rating
scale weights to aid in the interpretation of each factor.
That is, an additional advantage of 3-wayover themore
widely used 2-way factor analysis is that it not only
yields the standard set of factor loadings but also yields
1 or more additional sets of loadings to help in the in-
terpretation of the factors.
The 2nd advantage of PARAFAC over themore con-

ventional 2-way factor analysis, aswell asmost other 3-
way factor-analytic approaches (e.g., T3, or Tucker’s 3-
model factor analysis31), is that the extra information
conveyed by the 3rd mode can often be used to deter-
mine the one best-fitting axis orientation, and so no
subsequent rotation is necessary. (In fact, other rota-
tions would cause loss of fit.) Thus, when the
PARAFAC model is appropriate, the factors are deter-
mined solely on the basis of the data; the 3rd mode in
essence fixes the orientations of the solution in space,
thereby eliminating the need for a rotation phase of the
analysis.* The original impetus for PARAFAC came
from Cattell’s argument that the problem of rotational
indeterminacy of (2-mode) factor analysis can be over-

come by obtaining parallel proportional (factor) pro-
files in 2 solutions at once.32–34 As Harshman and
Lundy22(p40) elaborated (cf. Ref. 33, section 6.3),

If the same factors are present in two different datasets,
but change their relative proportions of variance-
accounted-for by distinct amounts from one dataset to
the next, then there is only oneunique set of axis orien-
tations in both spaces which will reveal this parallel
proportional relationship; hence, by discovering that
unique position, one can empirically determine the ap-
proximate orientation that the factors must have had
when the data were generated.

PARAFAChas been applied broadly to assess the di-
mensions underlying a wide range of phenomena, in-
cluding the properties of chemicals,24,35 metaphors,36

causal explanations for success and failure,37 and emo-
tional reactions to trampoline exercises.38 This study,
however, represents, to our knowledge, the first time
PARAFAC has been applied to study health-related
views and beliefs.

Study Goals

The primary goals of this study are to investigate, by
means of PARAFAC and carefully selected stimuli and
scales, the basis for the appeal of CAMs, as well as the
basis for the distinctions people make between CAM
and conventionalmedicine.We should note that in the
process of addressing these questions, the data we col-
lected also illuminate the basis onwhichpeople distin-
guish between treatments in general (and not simply
CAMversus conventional treatments). This broader is-
sue, however, is not the focus of this article.

METHOD

Participants

Of the participants (N = 173), 94 (54%)werewomen
(meanage=19.8±3.1 years). Theparticipantswere1st-
year university undergraduates enrolled in an intro-
ductory psychology course who signed up for a study
on beliefs about treatment of chronic pain. They were
run in 1-hour testing sessions in groups of 3 to 20 and
received course credit for study participation. Among
the measures participants completed was a back-
ground questionnaire that assessed their experience
with pain as well as with a range of conventional and
CAM treatment modalities.
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*This is similar to INDSCAL20 in multidimensional scaling
(MDS). It should be noted that the assumptions associated with
INDSCAL and PARAFAC are stronger than those required by most
other 3-way approaches.



Generation of the Set of
Treatments to Be Rated

The stimuli rated by participants were 19 ap-
proaches to the treatment of chronic pain. To generate
the list of treatments to be rated, the principal author
and a research assistant jointly performed an Ulrich’s
periodicals search on articles published between June
1996 and June 1998 in high-circulationmagazines (i.e.,
more than 1million per annum in the United States) of
general interest, women’s interest, men’s interest,
home economics, physical fitness and hygiene, and
sports and games.Our assumptionwas that the content
of these widely read magazines would reflect (and/or
shape) popular lay views. Our search terms were
chronic pain, muscle pain, muscular pain, musculo-
skeletal pain, and back pain. Articles that mentioned
any treatment for an unspecified chronic pain were
also included. However, articles that focused on spe-
cific conditions associated with chronic pain (e.g., ar-
thritis, rheumatism, neuralgia), surgical pain, or other
acute pain conditions were excluded. Any treatments
ormanagement approachesmentioned in these articles

were listed verbatim, and duplicate items were
eliminated.
A total of 117 treatments/approaches to themanage-

ment of chronic pain were identified through this pro-
cedure. Six naive judges (3men and 3women) individ-
ually sorted these 117 approaches into 10 to 20
categories of their creation andwere asked to label each
category. The principal author and 1 coauthor (JB) ex-
amined the 6 category sets created by the participants
and produced a 19-item list that seemed to best capture
the commonality among the 6 sets. The wording of
some of the items was changed (e.g., from “seek treat-
ment from an acupuncturist” to “acupuncture”; from
“seeing a psychologist” to “getting psychological treat-
ment”) so that all stimuli referred to treatment/manage-
ment approaches.
This final set of 19 treatment approaches served as

the stimuli to be rated. The treatments were presented
and,where appropriate, clarified on a sheet (see Table 1),
which participants read before, and if necessary could
refer to during, the rating procedure.

Rating Scales

Participants rated each of the 19 treatments/
approaches (presented in 1 of 3 randomly determined
orders) on 16 nine-point rating scales (see Table 2). The
rating scalesunderwent anextensive reviewprocess by
several members of the research team to ensure that
they were unambiguous and effectively tapped the
properties we were aiming to measure.*
The rating scales tapped perceived treatment prop-

erties that drive health behavior, according to the large
body of research guided by the health belief model,39,40

the theory of reasoned action,41,42 and the multi-dimen-
sional health locus of control.43 These treatment prop-
erties include perceived effectiveness (no. 4), adverse
effects and other physical costs (nos. 1, 2, 8, and 16),
monetary costs (no. 9), disruptiveness to routine (no.
10), and health care professional control/effort versus
patient control/effort (nos. 3, 6, 14, and 15). As
suggested by our earlier review, these are the same
properties that are hypothesized to account for the
appeal14–16,44 of CAM therapies.
We also included a rating scale (no. 13, very appeal-

ing to you/not at all appealing to you) to enable us to di-
rectly tap the appeal of the treatment/management ap-
proaches. Moreover, 2 additional rating scales (no. 7, a
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Table 1 Approaches to the Treatment/Management
of Chronic Back Pain

Surgery
Stretching
Relaxation
Taking oral prescription drugs
Taking oral nonprescription (over the counter) drugs
Adopting a positive attitude
Staying physically active
Losing weight
Massage
Using spirituality
Ignoring the pain
Electrical stimulation under the skin (i.e., direct electrical

stimulation of the nerves involved with the pain at the
affected site)

Electrical stimulation over the skin (TENS*) (i.e., surface
stimulation of the nerves involved with the pain at the
affected site)

Improving body alignment (e.g., through postural training,
corrective devices, orthotics)

Herbal remedies
Acupuncture
Getting psychological treatment
Getting a chiropractic adjustment
Injections of prescription medication into the affected site

*Transcutaneous electrical nerve stimulation.

*Wedidnotdo anempirical pretest; suchapretestwouldhave re-
quired almost as many subjects as the test itself in order to establish
an adequate multidimensional framework to determine whether a
specific item was anomalous.



very natural approach/a very unnatural approach, and
no. 11, a traditional medical approach/an alternative
treatment) were included to provide potential anchors
for the conventional versus CAM dimension.

Data Analysis

The data were analyzed via PARAFAC.19,21,22 The 3
modes were rating scales (mode A), treatments (mode
B), and subjects (mode C). In order to achieve adequate
stability, it was necessary to constrain the solution so
that factor loadingpatternswereorthogonal inmodeA.

RESULTS

All analyses are based on data from 162 of the 173
participants. Data from 11 participants who omitted
more than76 (i.e., 25%)of 304 (i.e., 16×19) explicit rat-
ings were excluded from the analysis. There appeared
to be nothing systematic in the pattern of thesemissing
data.* Less than 1% (i.e., 319/49,248 = .006) of the ex-

plicit ratings from the final sample of 162 participants
were missing.† There also appeared to be nothing sys-
tematic in the pattern of these missing data.§ Any loca-
tions in the data set where a valuewasmissingwere ig-
nored or “skipped over” in the analysis and had no
effect on the solution.

Characteristics of the Sample upon
Which Data Analyses Are Based

Characteristics of the final sample (n = 162) upon
which the analyses are based are presented in Table 3.
Overall, participants judged themselves to be moder-
ately knowledgeable about chronic back pain and its
treatments. Moreover, almost 40% reported having
visited/consulted with what some people might con-
sider CAM practitioners over the previous year.
Descriptive statistics on the appeal of the various

treatments/management approaches are presented in
Table 4. There was a reasonable distribution of ratings
for all the treatments (i.e., standard deviations ranged
from 1.66 to 2.83). In general, management approaches
that involve health habits (i.e., staying physically ac-
tive, relaxation, stretching, losingweight)were rated as
most appealing by this sample, whereas approaches
that involve physical penetration (e.g., surgery, injec-
tions of medication into the affected site, electrical
stimulation under the skin) were the least appealing.
Therewere 2notable exceptions to this general pattern:
massage, which is not a health habit, was the 2ndmost
appealing approach, and ignoring thepain (whichdoes
not involve physical penetration) was by far the least
appealing approach.
Characteristics of a subsample of 114 (72%) partici-

pants who indicated that they had “within the past 12
months . . . experienced pain thatwas severe enough to
interferewith daily activities” are presented in Table 5.
On average, their pain reportedly lasted 32 weeks (al-
though the median was 3 weeks), was judged to be
moderate in intensity, and was reported to interfere
with some activities.
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Table 2 Positive Pole of Rating Scale/Negative
Pole of Rating Scale

Invasive/not invasive
Painful/pleasurable
Requires considerable effort on the part of the patient/does

not require any effort on the part of the patient
Very effective/not at all effective
Very well researched/not researched at all
Requires considerable effort on the part of the health care

professional/does not require any effort on the part of
the health care professional

A very natural approach/a very unnatural approach
Has serious side effects/has no side effects
Very expensive/free of cost
Very disruptive to the patient’s routine/not at all disruptive

to the patient’s routine
A traditional medical approach/an alternative treatment
Empowering/dehumanizing
Very appealing to you/not at all appealing to you
Totally under the patient’s control/not at all under the pa-

tient’s control
Totally under the health care provider’s control/not at all

under the health care provider’s control
Very dangerous/not at all dangerous

Note: Ratings range from 1 (negative pole) to 9 (positive pole).

*That is, participants who were excluded had not omitted spe-
cific rating scales or treatments. Rather, they either omitted the entire
set of ratings (n = 3) or large chunks of consecutive pages on the
questionnaire.

†This very small amount ofmissing data is probably attributable,
in part, to the fact that participants were not explicitly given the op-
tion to answer “don’t know.” Including a “don’t know”optionwould
have given them clear permission to avoid answering challenging
items. We also encouraged participants to respond to every item by
instructing them to answer the questions basedonwhat theyknowor
would guess. The option to omit items (without penalty) had, of
course, been noted in the informed consent statement.

§Data from 9 subjects accounted for 84% of the missing data. Of
these 9 subjects, 4 omitted blocks of ratings corresponding to 1 or
more treatments, but the treatments omitted varied across subjects.
The other 5 tended to omit ratings for scale 1 (invasive) and/or scale
12 (empowering) for most, but usually not all, of the treatments.



The PARAFAC Analysis

Althoughplots of the stress and r2 bydimensionality
pointed to a 3-dimensional solution, a 5-dimensional
solution (stress = .73, r 2 = 0.47) proved to bemost inter-
pretable and informative. The stability of this 5-dimen-
sional solution was explored by a split-half technique
replicability analysis in which the total data set was
randomly divided into 2 sets of 81 subjects and the
“halves” were analyzed separately. With 1 exception,
correlations betweencorrespondingdimensions on the
2 split-halves were quite high in the treatment mode
(0.93, 0.98, 0.97, 0.87, 0.57 for dimensions 1 through 5,
consecutively),whereas the rating scalemode loadings
showed more variability across the 2 half-sized sam-
ples (0.83, 0.88, 0.60, 0.64, 0.67 for dimensions 1
through 5, consecutively).
These results demonstrate the stability of the 2 larg-

est dimensions (i.e., dimensions 1 and 2) in both the
treatment and rating scale modes. That the other 3 di-
mensions were not as well replicated (in the rating

scale mode) may be due to the relatively small size of
the half-samples and the resulting conservative nature
of the test, rather than actual unreliability of thedimen-
sions found using the full sample. The treatmentmode
correlations for dimensions 3 and 4 indicate that they
are “real” (i.e., not simply fitting noise in the data) and
that the rotation is stable in the treatment mode (if not
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Table 4 Descriptive Statistics (n = 162) on the
Appeal of the Treatment/Management
Approaches for Chronic Back Pain

Approach Mean SD Median Mode Skew Kurtosis

Staying
physically
active 7.77 1.66 8 9 –1.61 2.54
Massage 7.66 1.96 9 9 –1.73 2.44
Relaxation 7.22 2.05 8 9 –1.36 1.32
Stretching 7.13 1.79 7 9 –0.92 0.39
Adopting a
positive
attitude 6.63 2.57 7 9 –0.89 –0.44
Losing weight 6.35 2.62 7 9 –0.73 –0.70
Chiropractic
adjustment 5.90 2.35 8 6 –0.59 –0.59
Oral non-
prescription
drugs 5.41 2.07 6 6 –0.42 –0.54
Oral prescription
drugs 5.38 2.07 6 7 –0.32 0.19
Improving body
alignment 5.37 2.28 7 6 –0.30 –0.78
Herbal remedies 5.37 2.56 6 6 –0.34 –1.1
Acupuncture 5.10 2.77 6 1 –0.29 –1.28
Electrical
stimulation
over the skin 4.76 2.42 5 7 –0.17 –1.10
Using spirituality 4.74 2.83 5 1 0.09 –1.32
Psychological
treatment 4.72 2.40 5 6 –0.08 –1.06
Surgery 4.35 2.70 5 1 0.17 –1.32
Injections of
medication into
the affected site 3.80 2.17 4 1 0.26 0.19
Electrical
stimulation
under the skin 3.73 2.21 4 1 0.46 –0.62
Ignoring the pain 2.45 2.20 1 1 1.47 0.93

Note: Presented in order of decreasing appeal, based on responses to the
following question: Consider the following potential approach to theman-
agement and/or treatment of chronic back pain. Based on what you know
or would guess, would this approach be not at all appealing to you (1) or
very appealing to you (9)?

Table 3 Total Sample Characteristics (n = 162)

Sex Male: 74 (46%) Female: 87 (54%)
Age Mean = 20.0 ± 3.16, median = 19, range = 17-46

Self-rated knowledge about chronic back pain and its
treatmenta:

Mean = 5.00 ± 1.9, median = 5, range = 1-9
Health care professional use in previous yearb:
Family doctor/general practitioner 95%
Nurse 30%
Medical specialist 26%
Chiropractor* 19%
Physiotherapist 17%
Massage therapist* 16%
Psychologist* 10%
Herbalist* 6%
Homeopath* 5%
Acupuncturist* 3%
Occupational therapist 3%
Spiritual/religious healer* 3%
Reflexologist* 3%
Relaxation therapist* 2%
Biofeedback therapist* 0%

Percentage having seen a health care
professional designated by an asterisk 39%
a. Response to the following statement: Please indicate howmuch you feel
you knowabout chronic backpain and its treatments (1 =nothing at all, 5 =
a moderate amount, 9 = a lot).
b. Percentage indicating having seen or talked to this health care practitio-
ner in the past year.



so stable in the rating scale mode). For all 5 dimen-
sions, any differences were largely rotational, and not
due to some inherent difference in factor structure be-
tween the 2 data halves. This is indicated by the fact
that the split-half correlations were all high after or-
thogonal rotation to congruence (rating scale mode: rs
range from 0.96 to 1.0; treatment mode: rs range from
0.96 to 0.99). Stability of the solution selected and in-
terpreted in this article will, of course, be substantially
better than the split-half solutions because of the larger

sample size. The rating scale and treatment plots of the
5 dimensions are presented in Figures 1 through 5.*
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Table 5 Descriptives on a Subsample (n = 114) Reporting Functionally Impairing Pain in Previous Year

Sex Male: 48 (42%) Female: 66 (58%)
Age Mean = 20.1 ± 3.72, median = 19, range = 17-46
Reported cause of pain Sports injury 24%

Menstrual 21%
Problems with bones, cartilage, joints 13%
Nonexercise-related injury 7%
Too much physical activity 7%
Stressors 6%

How long did pain last (in weeks)? Mean = 31.9 ± 90.5, median = 3, range = 1-720
How much pain interfered with daily activities?a Mean = 3.2 ± 1.1, median = 3, range = 2-5
Severity of the painb Mean = 2.1 ± 0.63, median = 2, range = 1-3
Treatment/management approaches
used for the pain condition

Usagec Effectivenessd

Relaxation 61% 4.6 ± 1.7
Oral nonprescription medication 57% 3.9 ± 1.7
Physical activity 51% 4.5 ± 1.5
Oral prescription medication 50% 4.7 ± 1.6
Massage therapy 36% 4.9 ± 1.5
Chiropractic adjustment 26% 4.4 ± 1.9
Herbal remedies 18% 4.1 ± 1.8
Surgery 13% 5.6 ± 2.2
TENSe 13% 4.8 ± 1.5
Spirituality 12% 4.9 ± 1.4
Acupuncture 8% 3.7 ± 2.1
Injections of medication into site 7% 6.0 ± 1.2
Physiotherapy 7% 4.4 ± 1.8
Psychological treatment 1% 1.0

Are they currently experiencing the pain? Yes: 39% (n = 43) No: 61% (n = 66)
Of those currently experiencing pain (n = 43)
How much pain interferes with daily activities?a Mean = 2.5 ± 1.1, median = 2, range = 2-5
Severity of the painb Mean = 1.6 ± 0.63, median = 2, range = 1-3
a. 1 = none, 2 = a few, 3 = some, 4 = most, 5 = all.
b. 1 = mild, 2 = moderate, 3 = severe.
c. Percentage indicating that they had used this treatment/management approach for their painful condition.
d.Response to the following statement: Indicatehoweffectiveyou found theapproach tobe in reducingyourpainonscale from1 (notat all) to 7 (extremely).
e. Transcutaneous electrical nerve stimulation.

*Readers accustomed to 2-way factor analysiswill note the seem-
ingly large loadings, which are the result of different scaling. Two-
way factor loadings typically range between –1 and +1 because they
reflect the scale of the correlational data. Here, the subject loadings
(not shown) absorbed the data scale whereas the rating scale and
treatment factors were scaled so that the root mean squared loading
was equal to 1.This is the same scaling conventionoftenused inmul-
tidimensional scaling, and is exactly the same convention that is the
default in INDSCAL.20,21,23 Issues related to scaling PARAFAC load-
ings are discussed in more detail elsewhere.21



The PARAFAC Solution

The 1st dimension, which we labeled negative ver-
sus positive (i.e., valence) (Fig. 1), clearly tapped the
appeal of a treatment. It was anchored at the negative
pole of the rating scale plot by painful, dangerous, dis-
ruptive, and side effects and at the positive pole by ef-
fective and appealing. Notably and unexpectedly, tra-
ditional loaded more closely to the positive pole than
did natural. In the treatment scale plot, ignoring pain

and surgery had the highest loadings on the negative
pole, and relaxation, physical activity, and positive at-
titude had the highest loadings on the positive pole.
The 2nd dimension (Fig. 2) seemed to capture the

distinction between health care professional (HCP) ef-
fort and patient effort, with HCP effort, expensive, and
HCP control anchoring one pole of the rating scale plot
and patient effort anchoring the other. In the treatment
plot, massage anchored the HCP effort pole and ignor-
ingpainvery strongly anchored thepatient effort pole.
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Figure 1 Dimension 1 (negative vs. positive) plots. TENS = transcutaneous electrical nerve stimulation; HCP = health care professional.



The distinction between conventional versus alter-
native treatmentswas clearly evident in the 3rddimen-
sion (Fig. 3), whichwas anchored by traditional on one
pole of the rating scale plot and by natural on the other
pole.* That traditional, well researched, effective, dis-
ruptive, and painful load near the conventional end of
the pole suggests that thesewere attributes participants
ascribed to conventional medical treatments. In con-
trast, natural, empowering, and under the patient’s
controlwere the attributesmost closely associatedwith

alternative treatments. That personally appealing
loaded closer to the alternative than to the conven-
tional pole suggests that alternative treatments held
more personal appeal for this sample than did conven-
tional treatments. Perhaps conventional treatments
were regardedmore positively in an abstract sense (i.e.,
dimension 1), yet alternative approaches held more
personal appeal (dimension 3).
An examination of the plot of the treatment loadings

for dimension 3 indicates that surgery, oral prescrip-
tion drugs, and injections of medication into the af-
fected site were seen as the most conventional treat-
ments, whereas spirituality, positive attitude, herbal
remedies, and relaxationwere seen as themost alterna-
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Figure 2 Dimension 2 (health care professional [HCP] effort vs. patient effort) plots. TENS = transcutaneous electrical nerve stimulation.

*This conventional/alternative dimension was also very appar-
ent in the 3- and 4-dimensional solutions.



tive approaches. The large distance between herbal
remedies andoral nonprescriptiondrugs (which are ar-
guably equally disruptive to routine, have similar
routes of administration, and involve equivalent de-
grees of patient control/effort) is consistentwith our in-
terpretation of this dimension.
The 4th dimension clearly reflected a dimensionwe

labeled invasiveness (Fig. 4). Theplot of the rating scale
loadings is somewhat unipolar, with invasive very
strongly anchoring the invasive pole, followed by tra-
ditional. The remaining descriptors (including some—
dangerous, side effects, painful—that one would have
thought would be more closely linked with invasive-
ness) cluster closely together near the center (i.e., near
0) of the dimensional plot. The plot of the treatment
loadings indicates that surgery, electrical stimulation
under the skin, and injections ofmedication into the af-

fected site are regarded asmost invasive, whereas posi-
tive attitude, relaxation, and physical activity are seen
as least invasive. Again, there is a large distance be-
tweenherbal remedies and oral nonprescription drugs,
which suggests that the former are considered less in-
vasive than the latter.
The 5th dimension appeared to reflect the druglike

attribute (Fig. 5). The plot of the treatment loadings is
somewhat unipolar, with oral prescription drugs and
oral nonprescription drugs very strongly anchoring the
druglike pole. Psychological treatment and spirituality
were regarded as the least druglike. Yet again, there is a
large distance between herbal remedies and oral non-
prescription drugs, which suggests that the former are
considered less druglike than the latter. An examina-
tion of the loadings of the rating scales indicates that, to
the extent to which a treatment is perceived as being
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Figure 3 Dimension 3 (conventional vs. alternative) plots. TENS = transcutaneous electrical nerve stimulation; HCP = health care
professional.



druglike, it is seen tohave side effects andbedangerous
and not be disruptive to the patient’s routine or requir-
ing patient effort.
The differences in the positionings of 2 stimuli—

nonprescription medications and herbal remedies
(both of which are readily available without prescrip-
tion at pharmacies and, asnoted earlier, are equallydis-
ruptive to routine, involve equivalent degrees of pa-
tient and HCP effort and control, and have the same
[oral] route of administration)—provided an interest-
ing vehicle through which to examine how conven-
tional and alternative treatments are differentiated.We
further capitalized on this opportunity to differentiate
these conventional and alternative treatment exem-

plars by directly comparing the ratings of these 2
stimuli on each of the 16 rating scales. These data are
presented in Table 6.
As onewouldpredict, herbal remedieswere rated as

muchmorenatural andmuch less traditional thannon-
prescription medications. Moreover, as would be pre-
dicted by the relative placement of the 2 treatments on
the invasive dimension, herbal remedies were seen as
less invasive than nonprescription medications. They
were also seen as less painful, as less dangerous, and as
having fewer side effects.
The 2 treatments were also seen as different with re-

spect to several attributes that had not emerged as sa-
lient dimensions in the PARAFAC analysis. Namely,
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Figure 4 Dimension4 (invasive vs. noninvasive)plots.TENS= transcutaneous electricalnerve stimulation;HCP=health careprofessional.



nonprescription drugs were seen as being better re-
searched and, to a lesser degree, more effective than
herbal remedies.Moreover, herbal remedieswere rated
as more “empowering” than nonprescription
medications.
Finally, the 2 treatmentswere rated similarly on sev-

eral attributes. Specifically, herbal remedies and non-
prescription medications were, for the most part, seen
as requiring equivalent degrees of patient and HCP ef-
fort and as being under similar degrees of patient and
HCP control. This is congruent with their proximate
loadings on dimension 2 (HCP effort vs. patient effort)
(see Fig. 2).

Relationship among
the 5 Emergent Dimensions

A matrix of correlations among the dimension
weights in the treatment mode dimension for 18 of the
19 treatments/management approaches is presented in
Table 7.* These correlations (and the partial correla-
tions presented in Table 8) are presented not to for-
mally test anyhypotheses, but instead toprovide a con-
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Figure 5 Dimension5 (druglike vs. nondruglike)plots.TENS= transcutaneous electricalnerve stimulation;HCP=health careprofessional.

*It would not bemeaningful to present a correlationmatrix of the
rating scalemodedimensions, given that thismodewasorthogonally
constrained in the PARAFAC analysis.



venient way of observing some potentially interesting
general trends.*
It is instructive, for example, to examine the treat-

ment mode correlations involving dimension 3—
conventional/alternative. Treatment positions on di-
mension 3were highly positively correlatedwith posi-
tions on dimensions 1 (r = 0.78) and 4 (r = 0.88). Given
the interpretation of our dimensions, this would indi-

cate that, to the extent towhich a treatmentwas seen to
be an alternative (as opposed to a conventional medi-
cal) approach, it was also seen to be noninvasive, and
had a positive valence attached to it. It is also regarded
as having less druglike properties (i.e., r between di-
mensions 3 and5=0.58). To the extent towhich a treat-
ment was seen to be alternative, there was also a slight
tendency for it to be regarded as requiring patient (as
opposed to HCP) effort (i.e., r between dimensions 3
and 2 = 0.37).
It is also notable that variations in loadings on the

negative/positive dimension were highly correlated
with variations in loadings on the invasiveness dimen-
sion (as indicated by r = 0.95 between positioning of
treatments ondimensions 1 and4, respectively) and, to
lesser degrees, with variations in loadings on the HCP/
patient effort (rbetweendimensions1 and2=0.66) and
druglike properties (r between dimensions 1 and 5 =
0.45) dimensions.
Given that loadings in several dimensions covaried

with loadings on both the negative/positive dimension
and the conventional/alternative dimension, it was of
interest todeterminewhich, if any, of thesedimensions
might be interpreted as accounting for the appeal of al-
ternative approaches (i.e., might plausibly be hypothe-
sized to mediate the strong relationship between the
positions of treatments on dimension 1 and their posi-
tions on dimension 3). This question was addressed
through a series of partial correlations, as described
below.
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Table 6 Comparison of Mean Ratings for Oral Nonprescription (OTC) Drugs and Herbal Remedies

Rating Scale OTC Drugs Herbal Remedies Mean Difference t Value

Invasive 4.97 (1.99) 3.58 (2.27) 1.38 7.63***
Painful 4.60 (1.16) 3.69 (1.45) 0.90 6.23***
Patient effort 5.30 (2.01) 5.65 (2.19) –0.36 –2.02*
Effective 5.66 (1.54) 5.05 (2.10) 0.63 3.18**
Well researched 6.57 (1.77) 4.73 (1.96) 1.89 9.31***
Health care professional effort 3.80 (2.26) 4.16 (2.14) –0.36 –1.51
Natural 4.18 (2.10) 7.32 (1.91) –3.10 –12.26***
Side effects 5.96 (1.56) 4.69 (1.87) 1.30 7.37***
Expensive 6.35 (1.60) 6.10 (1.75) 0.25 1.60
Disruptive 4.32 (1.69) 4.03 (1.87) 0.30 2.01*
Traditional 6.63 (1.89) 2.51 (2.18) 4.10 15.57***
Empowering 4.83 (1.18) 6.03 (1.52) –1.20 –7.70***
Appealing 5.41 (2.07) 5.37 (2.56) 0.06 0.23
Patient control 6.41 (1.99) 6.60 (1.88) –0.17 –0.89
Health care professional control 4.10 (2.24) 4.27 (2.11) –0.17 –0.71
Dangerous 5.49 (1.71) 4.25 (1.96) 1.26 6.98***

Note: n = 162. Possible range of ratings = 1–9.
*P < 0.05. **P < 0.001. ***P < 0.0001.

*One of the stimuli, ignoring pain, was eliminated from the anal-
ysis because it was an outlier in scatterplots of relationships among
treatments across different dimensions. Thus, it seemed to behave in
a manner quite different than other treatments. As a result, it sup-
pressed the correlations in general andmarkedly suppressed the cor-
relation between dimensions 1 (negative/positive) and 2 (HCP effort/
patient effort).

This is probably because ignoringpainwas somewhat anomalous
in that it was regarded very negatively, and as requiring high patient
effort, whereas most other treatments seen as requiring high patient
effort were regarded rather positively. That ignoring pain is seen to
involve high patient effort comes as no surprise. However, that it is
regarded so negatively is somewhat unexpected, given that distrac-
tion is considered to be an adaptive coping strategy for dealing with
chronic pain. It may be the case that this young (and largely healthy)
sample was spontaneously applying an acute model of pain to
chronic pain.

A PARAFAC analysis of the data with ignoring pain omitted re-
sulted in a 5-factor solution that was essentially identical to that ob-
tained with the full set of 19 treatment/management approaches.
That is, correlations between the corresponding dimensions on solu-
tions based on 18 versus 19 treatment approaches generally were
quitehigh for the rating scalemode (rs=0.82, 0.92, 0.94, 0.88, 0.98 for
dimensions 1 through 5, consecutively) and extremely high for the
treatment mode (rs = 0.98, 0.98, 0.98, 0.99, 0.99 for dimensions 1
through 5, consecutively).



Basis for the Appeal of
Alternative Approaches

To gauge appeal, we used dimension 1 (negative/
positive) loadings aswell as themean ratings (i.e., aver-
aged across the 173 participants) for scale 13 (very ap-
pealing to you/not at all appealing to you). The correla-
tion between these 2 indices of appeal was reasonably
high (r = –0.84; see Table 8). Moreover, scale 13 is
highly negatively correlated with weights on dimen-
sion 4 (invasiveness) (r = –0.82; this coefficient does
not appear in Table 8), moderately correlated with di-
mension 3 (conventional/alternative) (r = –0.57), and
only slightly correlatedwith dimensions 2 (HCP effort/
patient effort) and 5 (druglike) (rs = –0.30 and –0.30,
respectively).

As can be seen in the first column of Table 8, the
strong positive correlation (r = 0.78) between dimen-
sion 1 (negative/positive) and dimension 3 (conven-
tional/alternative) is virtuallyunchangedwhendimen-
sions 2 (HCP effort/patient effort) and 5 (druglike/
nondruglike) are partialled out (partial rs = 0.76 and
0.71, respectively). However, when dimension 4
(invasiveness) is partialled out, the strong positive cor-
relation between negative/positive and conventional/
alternative is not only not eliminated, but reverses di-
rection (to r = –0.41). The same pattern occurs when
scale 13 (personally appealing) is used as the index of
appeal (see column 2 of Table 8; as alreadymentioned,
there is a strong negative correlation [r = –0.82] be-
tween scale 13 and dimension 4). These data indicate
that, when the perceived invasiveness of conventional
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Table 7 Correlation Matrix of the 5 Treatment Mode Factor Weightings

Dimension 2 Dimension 3 Dimension 4 Dimension 5
HCP Effort/Patient Effort Conventional/Alternative Invasive/Noninvasive Druglike/Nondruglike

Dimension 1 0.66 0.78 0.95 0.45
Negative/positive

Dimension 2 0.37 0.59 0.17
HCP effort/patient effort

Dimension 3 0.88 0.58
Conventional/alternative

Dimension 4 0.52
Invasive/noninvasive
Note:n= 18 (treatments). HCP=health care professional. Because the loadings of the treatment are not independent in the required sense, standard significance
tests are not valid. However, to provide a loose guide towhatmight be considered small versus possibly interesting r values,we note that based on 18 treatments
(i.e., df = 16), the critical values for significance (2-tailed) would be r = 0.47 for P ≤ 0.05, r = 0.59 for P ≤ 0.01, and r = 0.71 for P ≤ 0.001.

Table 8 Simple and Partial Correlations Elucidating the Appeal of
Alternative Treatment Approaches

Dimension 1 Personally
Negative/Positive Appealing Effective Well Researched

Dimension 3 0.78 –0.57 0.39 0.83
Conventional (+)/ 0.76 (dimension 2 part.a) –0.52
Traditional (–) 0.71 (dimension 5 part.) –0.51

–0.41 (dimension 4 part.) 0.53
–0.16 (dimension 4 and effective part.) –0.07
–0.19 (dimension 4 and well researched part.) –0.35
–0.17 (dimension 4 well researched and effective part.) –0.38

Dimension 1
Negative (+)/positive (–) –0.84 –0.13 0.43
Personally appealing 0.39 –0.09
Effective 0.74
Note: n = 18 (treatments). Partial correlations are italicized.
a. “Part.” denotes that the preceding variable(s) has been partialled out.



approaches is taken out of the equation, participants
actually prefer them to alternative approaches. Why
might this be the case?
It occurred to us that this reversing of the preference

might be due to the perceived effectiveness and/or de-
gree of research support for conventional approaches.
Given that neither effectiveness nor research support
were dimensions that emerged from the PARAFAC so-
lution, we used themean ratings of scales 4 (very effec-
tive/not at all effective) and5 (verywell researched/not
researched at all) to gauge effectiveness. These 2 items
were moderately-strongly intercorrelated (r = 0.74).
Notably, both were only slightly (and not significantly)
correlated with dimension 1 (negative/positive) and
the personally appealing rating scale.
The correlations also imply, as one might predict,

that conventional treatments were seen as being well
researched (i.e., r between dimension 3 and well re-
searched = 0.83) and, to a much smaller degree, effec-
tive (r = 0.39). That the partial correlation between per-
sonally appealing and conventional/alternative (after
partialling out dimension 4) decreases from 0.53 to
–0.07 when effective is added as a covariate indicates
that perceived effectiveness is an appealing aspect of
conventional approaches.* The pattern of results in-
volving the well researched ratings and dimension 1
(negative/positive) loadings similarly suggests that
well researched is an appealing aspect of conventional
treatments.

DISCUSSION

Methodological Considerations

Undergraduate sample. The first methodological is-
sue concerns the fact that our findings are basedondata
from a relatively healthy 1st-year sample of undergrad-
uates, who, although having a some experience with
CAM approaches in general (see Table 3), and for the
treatment of largely acute pain (see Table 4), did not
have much direct experience with chronic low back
pain nor its treatment. In addition, given their young
age (mean = 20 years), they likely also have a relative
lack of “world experience.”Accordingly,we cannot as-
sume that these findings would generalize to a clinical
sample actually considering these treatments. Thus,
our research group is in the process of extending this
work to include clinical samples of chronic pain pa-

tients, namely, those with fibromyalgia and those with
rheumatoid arthritis.
We acknowledge that our student population differs

from clinical chronic pain samples in ways that could
influence their views/ratings of specific treatments.
However, based on other sets of data we have already
analyzed45 and are in the process of collecting,46 we
predict that the dimensional structure from the clinical
populationwe are in theprocess of studyingwill not be
too dissimilar from the one we obtained from our un-
dergraduate sample.
Specifically, in a study aimed at elucidating the at-

tributes of causes of chronic back pain relevant to the
lay public,45 225 first-year undergraduates rated 17
causes of chronic back painmentioned in an article ap-
pearing in high-circulation magazines, and rated each
on 12 explicit rating scales. The data were subjected to
PARAFAC analysis, and the 3-factor solution (treat-
ability,HCPvs. patient responsibility/control, andpsy-
chological vs. physical) was the most interpretable.
Weare currently in theprocess of obtaining the same

set of ratings (albeit with reference to chronic pain
rather than chronic backpain) froma clinical sample of
chronic musculoskeletal patients drawn from local
physical medicine and rehabilitation outpatient prac-
tices. We recently analyzed data46 from our clinical
sample thus far (n = 63). The solution suggested the
same 3 factors as those apparent in the solution from
the student sample. Moreover, the correlations be-
tween the corresponding 3-factor loadings of the
causes and rating scales from the student and clinical
samples were quite high (mean r = 0.85, ranging from
0.73 to 0.94). This suggests that, despite not having
much personal experience with chronic pain, a young,
healthy, undergraduate sample held views of potential
causes of chronic pain thatwere very similar to those of
a chronic pain sample. Thus, we feel that we have rea-
son to be optimistic that the dimensional structure we
obtained in this studywith undergraduateswill be rep-
licated in our current research with the fibromyalgia
and rheumatoid arthritis populations.

Choice of rating scales. The 2nd methodological is-
sue to be addressed is the possibility that our study
findings were constrained by the specific set of rating
scales used. Whereas it was reasonable to attempt to
generate a rather inclusive and comprehensive list of
treatments using an empirical approach (i.e., with an
Ulrich’s periodical search as the starting point), this ap-
proach would not have been tenable for generating the
rating scales. This is because the potential range of
treatment properties is extremely large, and having
participants provide ratings using a larger set of scales
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*That effective and dimension 4 (invasive/noninvasive) are not
intercorrelated (r=0.01) should erase any concern that interpretation
of this partial correlation is clouded by multicollinearity.



would have been quite taxing. As it was, the response
burden (16 rating scales × 19 treatments = 304 items) to
the undergraduate sample in this study was rather
heavy, and the tolerance for lengthy ratings scales is
likely to be even lower in clinical samples. Accord-
ingly, in our future work with the fibromyalgia and
rheumatoid arthritis samples, our aim is to consider-
ably reduce the size of the sets of both the treatments
and the rating scales. We will make decisions about
what items to include largely on the basis of (treatment
and rating scale) PARAFAC item loadings from this
study, as well from an ongoing follow-up study with a
2nd undergraduate sample.
To summarize, we were necessarily constrained in

the number of rating scales we could include in this
study, andwill be similarly constrained in future stud-
ies. As noted in the Methods section, our choice of rat-
ing scales was guided theoretically (as opposed to em-
pirically), based on literature on the health belief
model,39,40 the theory of reasoned action,41,42 andmulti-
dimensional health locus of control,43 aswell as the ap-
peal of CAM therapies.14–16,44

These rating scales tapped properties ranging from
those based on overall judgments (e.g., rating scale
13—appeal) to thosewith very specific properties (e.g.,
rating scale 8—side effects). The rating scales also
spanned the spectrum from evaluative attitudes (e.g.,
rating scale 13—appeal; rating scale 16—dangerous) to
judgments about objective descriptive characteristics
(e.g., rating scale 5—well researched; rating scale 4—
effective). Moreover, some of the items (e.g., rating
scale 9—expensive) arguably gauged objective descrip-
tive and evaluative features simultaneously.*
It is difficult to speculate, at this point, how our re-

sults were influenced by mixing scales with these dif-
ferent properties. However,wewill be paying closer at-
tention to, and indeed will be manipulating, some of
these scale properties in our continuing research.

Findings

That a conventional (medical) versus alternative di-
mension was clearly apparent in the 5-dimensional
PARAFAC solution (as well as in the 3- and 4-
dimensional solutions) suggests that it is a salient at-
tribute by which people distinguish between treat-
ments (for chronic back pain, at least, and when both
types are included in the comparison set). Thedistance
between the placements of herbal remedies and oral

nonprescription drugs on the conventional/alternative
dimension confirms our interpretation of this
dimension.
The most unexpected and striking result is that the

data suggest that it is perceived invasiveness and nei-
ther efficacy nor patient versus HCP effort that ac-
counts for the appeal ofCAManddrives thedistinction
between CAM and conventional medicine. Although
unanticipated, the salience of invasivenessmakes intu-
itive sense. The challenge for us is to better understand
the psychological underpinnings of the role that inva-
siveness plays in the CAM/conventional distinction
and in the appeal of CAM approaches.
Before considering the role that invasiveness plays

in the CAM/conventional distinction and in the appeal
of CAM approaches, we need to consider the possibil-
ity that the emergence of this factor is due to our inclu-
sion of surgery as a stimulus. It could be argued that be-
cause it is widely reported in the medical and (by
extension, presumably) lay literature that surgery is not
an effective treatment for chronic low back pain, the
appeal of CAM approaches over surgery and the sa-
lience of invasiveness might have been driven by the
known ineffectiveness of surgery for chronic lower
backpain.Wewould counterargue, however, that these
2 suppositions (i.e., that surgerywas seen to be ineffec-
tive by our sample, and that its inclusion drove the
emergence of the invasiveness dimension) are not sup-
ported by our data. First, our participants did not re-
gard surgery as an ineffective treatment/management
approach. In fact, of the 19 treatments, it received al-
most the highest effectiveness ratings (mean=7.4,SD=
1.24), second only to staying physically active (mean =
7.5, SD = 1.6). Moreover, an examination of the treat-
ment mode plots for dimensions 1 (negative vs. posi-
tive) and 4 (invasive/noninvasive) shows that surgery
clusters closely with electrical stimulation under the
skin and injections of prescription medication into the
affected site, and this cluster anchors the negative and
invasive poles. Thus, it is quite likely that invasive
would have been an evident dimension even if surgery
hadnot been included in the stimulus set.We therefore
conclude that the invasive dimension thatwe obtained
is bona fide. What do we make of it?
An examination of the rating scale mode dimen-

sional plots clearly reveals that invasiveness is not seen
to be synonymous with the other arguably adverse
properties (e.g., dangerous, painful, associated with
side effects) of treatments. That is, “invasive” was the
sole anchor of the invasivepole of dimension4 (seeFig.
4), set quite apart from these other descriptors (which
themselves loaded closely together). The disjuncture
between invasive and these same descriptors (painful,
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dangerous, associated with side effects) is also evident
in loadings on thepositive/negativedimension (i.e., di-
mension 1). In this case, invasive loads near the center
(i.e., near 0) whereas these other descriptors load at the
negative end of the pole.
Invasiveness, then, is clearly psychologically dis-

tinct fromdangerousness, painfulness, and side effects.
What, then,might invasive be taken tomean (at least by
our participants)? A classic dictionary definition of in-
vasive is “tendency to infringe,” and invasion is de-
fined as “incoming or spread of something usually
hurtful.”47 Applying these definitions to the treatments
of chronic pain, one would expect that the more treat-
ments are seen to “penetrate” the body (and possibly
psyche), the more intrusive they would be. This sense
of the term invasive seems to fit with the dimension 4
treatmentmode factor loadings. That is, physical inter-
ventions that penetrate the skin (e.g., surgery, injec-
tions of medication into the affected site, electrical
stimulation under the skin) are seen to be more inva-
sive than those that involve some sort of active
musculoskeletal manipulation (i.e., chiropractic ad-
justment, improving body alignment). These, in turn,
are seen as more invasive than more passive physical
interventions (e.g., stretching, relaxation). The place-
ment of psychological treatment near the invasive pole
is not inconsistent with the popular (and possiblymis-
guided) lay viewof psychologists as “shrinks”who can
“penetrate” your mind.
What, then, do wemake of the fact that oral nonpre-

scription drugs were seen as much more invasive than
herbal remedies? Both are substances ingested orally,
usually in pill (rather than liquid) form. Accordingly,
logically, they should be seen as equally invasive. It is
possible that herbal remedies conjured up, for our par-
ticipants, images of teas, rather than of pills, and teas
may be seen to be less invasive delivery vehicles com-
pared to pills. It is also possible that herbal remedies,
because they are perceived to be more natural, are less
likely than oral nonprescription drugs to be seen as
substances foreign to the body, and hence less likely to
be judged as intruders or invaders.
Based on our data, we can only speculate about the

nature of invasiveness. That is, we cannot determine to
what extent invasive denotes an intrusive mode of de-
livery, denotes foreignness, or has other equally (if not
more) important connotations. A deeper insight into
this dimension will require further research, which
would involve extending the treatment rating scales to
include items that tap a range of properties that could
be tied to invasiveness. These properties include (but
are not necessarily limited to) harsh versus gentle, for-

eign to the body, and penetrating—all items to be
included in the set of rating scales used in our current
research project. With this insight, one might be better
able to identify (and perhaps thereby minimize) in-
valid emotional distinctions between alternative and
conventional treatments that lead people to make less
than optimal treatment choices.
Although not an a priori focus of the study, we were

surprised by the relatively little emphasis our partici-
pants placed on, and positive valence they attached to,
the well researched and the effective treatment attrib-
utes. That is, neither the well researched (scale item 5)
nor the effective (scale item 4) ratings of a treatment
correlated with its personal appeal (scale item 13) (rs =
–0.09 and 0.39, respectively). Moreover, the failure of
either efficacy or well researched to form their own di-
mensions (or to both anchor the samedimension) is not
attributable to our not having provided any rating
scales to tap these attributes. Furthermore, it is not nec-
essary for there to be a rating scale directly tapping a di-
mension for the dimension to appear; recall that
druglike was a dimension even though it was not ex-
plicitly tapped by any of the rating scales.
It is possible that efficacy of pain treatments was not

a salient dimension because judgments about efficacy
(as opposed to judgments about patient vs. HCP effort,
druglikeness, and invasiveness) require a knowledgeof
information that simply does not exist (i.e., the actual
efficacy of these various conventional and/or alterna-
tive treatment approaches is generally not known) and/
or is not available to our study participants.
Efficacy has emerged as a salient treatment attribute

in other studies (in which participants likely hadmore
knowledge about the efficacy of the treatments they
were judging than our participants did). For example,
Erickson48 and Callan and Gallois,49 who studied per-
ceptions of contraceptive methods in sexually active
Hispanic adolescents and university undergraduates,
respectively (all of whom presumably had 1st-hand
knowledge about contraceptive methods), found that
efficacy of methods was a salient dimension for their
study participants. Moreover, in a study of hypotheti-
cal treatment decisions amongHIV patientswhere par-
ticipants were given all the relevant information about
8 treatment options, Rosenfeld et al.50 found that partic-
ipants’ decisionswere not influenced byFDAapproval
status or by the degree of support in the published liter-
ature. Their decisions, however,were influenced by re-
ported likelihood that a treatment would raise CD4+
cell counts—perhaps amore direct index of efficacy for
these patients than either FDA approval status or re-
search support.
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Our finding that well researched ratings of a treat-
ment did not predict the appeal of well researched is
consistentwith data fromYardley andFurnham,51who
found that even medical students—who presumably
are taught to appreciate the scientific method—did not
take the degree of scientific evaluation into account
when deciding how willing they were to try a wide
range of CAM and conventional treatments.
It will thus be important to find out whether our

rather surprising (and, frankly, troubling) observation
that neither efficacy nor degree of research support are
salient or desirable treatment attributes is replicated in
other clinical/treatment domains, and whether it is
manifested in actual (as opposed to hypothetical) treat-
ment decisions about CAM and/versus conventional
medicine use. Moreover, if these findings, particularly
those with respect to well researched, an attribute
closely associatedwith conventional treatment (see the
rating scale plot of dimension 3), are replicated, it will
be important to determine why this is the case. As
Smith52 noted, it might be because the lay public does
not buy into the nomothetic approach, and thus is not
convinced that “knowledge gained from clinical trials
is valid in scientific terms [and] that these terms them-
selves are guarantors of truth” (p. 28). This phrase,
“guarantors of truth,” hints at the rejection of science as
a basis for knowledge.53 Smith52 pointed out that
“‘facts’ become . . . elusivewhen viewed through skep-
tical, postmodern lenses” (p. 29). Accordingly, it has
been suggested thatCAMuse canbe seen as a challenge
to conventional medicine’s “epistemological author-
ity.”53(p207)

Future Research Directions

With this initial study, we were able to get some an-
swers to the question of whatmakes a complementary/
alternative treatment alternative andwhat accounts for
its appeal. Equally important is the fact that these re-
sults are also hypothesis generating, leading us, for ex-
ample, to pursue notions of evidence and invasiveness
as they pertain to CAM and conventional medicine.
There are other new directions this research can take,
some of which we consider below.
When one uses a CAM treatment, one is, by defini-

tion, choosing to use a nonconventional treatment in-
stead of (i.e., alternative) or in addition to (i.e., comple-
mentary) conventional medicine. Thus, in addition to
“cold” judgments about the features of treatments,
“hot” evaluative judgments likely come into play. As
noted earlier, our rating scales included items tapping
evaluative attitudes (such as appealing and dangerous)
as well as judgments about objective descriptive char-

acteristics (such as well researched and effective). In
our future research, we will collect a 1st set of data us-
ing scales that only tap judgments of descriptive treat-
ment features and a 2nd set of data based on scales that
exclusively tap evaluative attitudes, and will deter-
mine whether these different elicitation techniques
yield different salient treatment attributes and/or alter
the salience of the emergent attributes. This hot versus
cold effect has been shown in the relatively emotion-
ally benigndomainof consumerproduct choice54–56; ar-
guably it should have a stronger effect when patients’
perceptions of treatments for their own illnesses are the
focus of study.
In our follow-up research, we will also be using ad-

ditional methodological approaches that will not in-
volve rating scales, but rather would involve having
participants sort treatments into categories of their own
making (free-clustering tasks) or have themmake judg-
ments about the similarity (or dissimilarity) between
pairs of treatments (multidimensional scaling). These
methodologies have been used successfully to clarify
the basis on which people make distinctions between
various classes of health-related stimuli, including
nursing interventions,57 coping strategies,58 contracep-
tive methods,48,49 causal explanations of physical
symptoms,59 and elements of the doctor-patient rela-
tionship.60

One relative advantage of free-clustering tasks and
multidimensional scaling approaches over 3-way rat-
ing scale techniques is that because they donot involve
experimenter-generated rating scales, they impose
minimal a priori structure on participants’ judgments.
However, a disadvantage of these approaches relative
to 3-way rating scale techniques is that they produce
only 1 set of factor loadings (rather than 2), whichmay
render interpretation of the factors more difficult.
By comparing the results arising from variousmeth-

odological approaches (3-way rating scale techniques
vs. multidimensional scaling vs. free-clustering tasks;
evaluative vs. descriptive ratings), we will be able to
determinewhich treatment features aremethod invari-
ant and which are not. Those treatment attributes that
we observe regardless of the methodological approach
bywhich they are elicited are obviously robust and are
thus likely to be very important treatment features. In
the case of attributes that are more method dependent,
examining the (experimental) conditions under which
they are more or less dominant can help clarify the na-
ture of the attribute.
Themethodological approachwe took in this study,

as well as the ones we plan to include in our future
studies, enable us to begin to discern treatment attrib-
utes that were implicitly important to our participants;
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we were not restricted to uncovering only treatment
features that our participants were aware of and could
report to us directly. Detecting implicit treatment fea-
tures (via 3-way rating scale techniques, multidimen-
sional scaling techniques, free-clustering tasks, etc.)
will provide researchers and, ultimately, health care
consumerswith a fuller understanding of why they are
drawn to the treatments they are choosing. Making im-
plicit values explicit will lead to more informed con-
sumers; only when people are aware of all the attrib-
utes upon which they are judging treatments will they
be able to critically evaluate their subsequent treatment
options.
Increasing recognition of the importance of having

well-informed health care consumers has led to the de-
velopment of patient-oriented decision aids for a grow-
ing number of health conditions such as breast can-
cer,61,62 prostate cancer,63 stroke,64 andmenopause.65 As
noted byO’Connor et al.,66 it has been difficult to gauge
the effectiveness of these decision aids, in part because
of the absence of standardizedmeasures for judging ef-
ficacy. Nevertheless, a review of the literature on the
feasibility and effects of decision aids published in this
journal concluded that the overall effects of decision
aids on such outcomes as decisional uncertainty, satis-
faction with one’s decision, and health status have
been “rather modest.”67 Molenaar et al. pointed out the
need formore better-controlled studies, as well as ones
in which the development of the decision aids are
guided by an “explicit theoretical model of the impor-
tant factors related to patient’s decision making.”67

They further suggested that “this model should delin-
eate the type of information that is important to pa-
tients while making choices.”67(p125)

We are, however, of the view that a better starting
point for the development of decision aids would be to
determine the attributes (e.g., of treatments, outcomes)
that are salient to patients. This information then can
provide an empirical basis upon which a more in-
formed theory of patient decision making can be de-
rived. Moreover, by structuring decision aids around
what actually is important to patients rather than what
we theorize should be important, we will render them
more useful to patients. Thus, answers from studies us-
ingmethodologies similar to the onewehaveusedhere
canhelpusmakedecision aidsmoreuser oriented (i.e.,
friendly) and thus probably more effective.
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