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Abstract Background context: Although many researchers and practitioners believe that patients’ positive
expectations of their treatment favorably influence clinical outcomes, there is little scientific evi-
dence to support this belief.

Purpose: To describe the level of patients’ initial confidence in the success of their assigned treat-
ment, by treatment group and other factors; and to estimate the effects of treatment confidence on
subsequent changes in low-back pain and related disability.

Study design and patient sample: Randomized clinical trial involving 681 patients treated for low-
back pain in a managed-care facility in Southern California.

Outcome measures: Treatment confidence; and changes in three clinical measures of low-back
pain: average pain, most severe pain and back-pain-related disability.

Methods: Patients were randomly assigned to one of four treatment groups: medical care with and
without physical therapy, and chiropractic care with and without physical modalities. Information
was collected by questionnaires at baseline, 2 weeks, 6 weeks and 6 months. Treatment confidence
was measured just after randomization on a scale of 0 to10.

Results: Treatment confidence was lowest, on average, for patients assigned to medical care only
and highest for patients assigned to medical care plus physical therapy. Other predictors of high
treatment confidence were having acute pain and being older, female and nonwhite. Although treat-
ment confidence was only weakly associated with subsequent changes in low-back pain or disability
in the total sample, high treatment confidence was associated with greater improvement among pa-
tients assigned to medical care plus physical therapy.

Conclusions: Initial confidence in treatment for low-back pain varies by type of care and other fac-
tors. Higher confidence may have some beneficial effect on the course of low-back pain in certain
patients, but this effect may depend on the type of interaction between client and provider. © 2002
Elsevier Science Inc. All rights reserved.
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Introduction
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chronic low-back pain, which do not have clear causal
mechanisms or uniformly efficacious treatments, are com-
monly related to the beliefs of patients and the characteris-
tics of the healing situation. When such factors as beliefs
have an impact, they are often considered to be dimensions
of the “placebo effect.”

Although there are some commentators who deny the re-
ality of the placebo effect [1], it is generally accepted as a
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true, if poorly understood, factor in almost all therapeutic
contexts [2-5]. The placebo effect is usually described as
encompassing the nonspecific impact of treatment, exclud-
ing the direct effect of therapy and any naturally occurring
remission and healing. This would include the attention and
interest shown to the patient by the physician or other thera-
pists, aspects of the treatment setting, the patient’s feeling
that he or she has received a coherent explanation for his or
her illness or problem, the initial level of confidence that the
patient has in the physician and therapy, the reputation of
the physician or institution, the extent or degree of commit-
ment to the process shown by the patient and the patient’s
enhanced sense of control or mastery over his or her symp-
toms. Clinical researchers have often claimed that these fac-
tors are responsible for approximately 33% of all clinical
improvement [6]. In fact, although researchers have found
the placebo effect to be omnipresent, its impact varies con-
siderably. For example, studies by Deyo et al. [7,8] and
Marchand et al. [9] found that the frequency and severity of
pain, along with improvements in functional status, im-
proved by 20% to 40% in patients with histories of chronic
back pain after sham electrical treatments. Other researchers
have found placebo responses among considerably smaller
proportions of patients [10], whereas yet others [11] have
found that over 90% of patients with chronic low-back pain
respond to placebos. Reviews encompassing a wide range
of chronic conditions have consistently found that, despite
its variable strength, the placebo effect is omnipresent
[2,3,5,12,13]. In particular, pain is an outcome affected by
the placebo effect. In fact, because pain reflects an individ-
ual’s reaction to a wide array of biological, psychological
and social factors, it has been called the “ideal” outcome
measure for assessing the impact of the placebo effect [14].

Despite the expectations of many researchers and clini-
cians, a constellation of psychological traits associated with
an individual being particularly susceptible to the placebo
effect has yet to be found [2,15-18]. However, two factors
have been identified as associated with the placebo effect.
Positive expectations on the part of the patient (as well as
the provider) that the treatment will be effective have con-
sistently been found to influence clinical outcomes. A re-
cent review of studies attempting to ascertain the role of pa-
tient expectations on outcomes found almost all reporting
positive findings [19]. In addition, certain characteristics of
the healing situation have been shown to foster these expec-
tations [2,20-23]. Examples include spending more time
with patients, educating patients to anticipate specifically
what they will experience in the future and recommending
how patients might best react [2,4,20,24,25].

Assessing how confident the patient is in the efficacy of
treatment before its initiation is one way of measuring posi-
tive expectations. Treatment confidence has long been rec-
ognized by many observers as a crucial aspect in the deter-
mination of positive outcomes. For example, Antonovsky
[26,27] believed that the “dynamic feeling of confidence in
a favorable outcome” is the key to staying healthy and re-

sponding favorably to most any treatment. Little is known
about whether treatment confidence is equally important for
all types of therapy used in treating the same condition. Re-
cently, a study comparing patients with low-back pain ran-
domly assigned to acupuncture or massage found that
whereas favorable expectations about therapy in general did
not influence outcomes, positive expectations about specific
forms of treatment did have a clear impact on outcomes
[28]. Our research offers an opportunity to examine the im-
pact of the patient’s initial confidence in treatment on sub-
sequent pain and functioning for individuals with low-back
pain. The primary research questions for this article are 1)
Does treatment confidence, measured after randomization
but before treatment, differ among patients randomly as-
signed to the four treatment groups? 2) What are other pre-
dictors of having a high level of confidence that treatment
will be successful? 3) Does treatment confidence have an
impact on low-back pain and related disability, and does
this impact vary among the treatment groups?

Methods

The analyses reported in this article are derived from a
randomized clinical trial designed to assess the effective-
ness and cost-effectiveness of medical versus chiropractic
care for treating low-back pain in a managed-care setting.
The source population is approximately 100,000 members
of a managed-care organization, formerly based in Orange
County, California. The health-care network was primarily
a prepaid group practice, where all providers were on sala-
ries largely derived from capitation payments. The study
was conducted at the organization’s main ambulatory care
facility in La Habra and at its satellite clinics in Brea and
Buena Park.

Subjects were eligible for the study if they were health
maintenance organization members who had selected the
managed-care network as their medical provider and 1)
sought care at one of the three study sites between October
30, 1995, and November 9, 1998; 2) presented with a com-
plaint of low-back pain (defined as pain in the region of the
lumbrosacral spine and its surrounding musculature, with or
without leg pain); 3) had not received treatment for low-
back pain in the previous 1 month and 4) were at least 18
years old. Potential subjects were excluded if 1) their low-
back pain was the result of any nonmechanical cause (frac-
ture, tumor, infection and so forth); 2) they had severe coex-
isting disease that would threaten 18-month survival; 3)
they were being treated by electrical devices, such as pace-
makers; 4) they had blood coagulation disorders or were us-
ing corticosteroids or anticoagulant medication; 5) they had
plans to move within the next 18 months; 6) they were not
easily accessible by telephone; 7) they lacked the ability to
read English or 8) they were involved in any third-party lia-
bility or workers compensation action.

Patients meeting the eligibility criteria were asked by the
field coordinator if they would be willing to participate in a
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study to assess the effectiveness of various treatments for
their condition. They received an information sheet explain-
ing that participants would be randomly assigned to one of
four treatment protocols, that it is not known which protocol
is most effective and that they would be required to com-
plete five sets of questionnaires over an 18-month period.
Study participants were not blinded to their assigned treat-
ment group or to treatment alternatives. Those agreeing read
and signed an informed consent form that had been ap-
proved by the institutional review boards of both the Univer-
sity of California, Los Angeles, and the managed-care orga-
nization. Random assignment was based on an off-site
computer-generated code that was placed in sealed enve-
lopes, put in blocks of 12 and stratified by site. After consent
was obtained, the coordinator opened the envelope and doc-
umented the assignment for the patient. After completing
the baseline questionnaire, the subject was assigned to and
seen by the physician or the chiropractor on the same day.
Subjects received a token payment of $10 on enrollment and
$10 after completing the last follow-up questionnaire.

Subjects were assigned to one of four treatment proto-
cols: medical care only (MD group)—instruction in proper
back care and strengthening and flexibility exercises, bed
rest, pain killers, muscle relaxants, anti-inflammatory
agents and other medications used to reduce or eliminate
sensation at the discretion of the provider; chiropractic care
only (DC group)—spinal manipulation or other spinal ad-
justing techniques, instruction in proper back care and
strengthening and flexibility exercises; medical care with
physical therapy (MDPt group)—medical care, as described
above, instruction in proper back care from the physical
therapist, plus one or more of the following at the discretion
of the physical therapist: heat, cold, ultrasound, electrical
muscle stimulation, soft tissue and joint mobilization, trac-
tion, supervised therapeutic exercise and strengthening and
flexibility exercises; chiropractic care with physical modali-
ties (DCPm group)—chiropractic care as described above,
plus one or more of the following, at the discretion of the
chiropractor: heat, cold, ultrasound and electrical muscle
stimulation.

Medical care was provided by 33 family medicine practi-
tioners. Chiropractic care was provided by four chiroprac-
tors, each with at least 5 years of clinical chiropractic expe-
rience. The group’s chiropractors routinely used the diversified
technique, the most frequently used type of spinal manipu-
lation, taught in almost all US chiropractic schools [29].
Physical therapy was administered in the physical therapy
department of the managed-care group and supervised by a
licensed physical therapist. The group employs four physi-
cal therapists (each with over 5 years of clinical experi-
ence), three assistant physical therapists and four physical
therapy aides. All these personnel work at a site within a 15-
minute drive of the three study sites. Because the goal of the
study was to assess care as it is actually delivered in a man-
aged care setting, the frequency of follow-up visits with phy-
sicians, physical therapists and chiropractors, as well as the

specific treatments received by each patient were at the dis-
cretion of the provider.

Sources of data for the analyses reported in this article
include a baseline questionnaire and follow-up question-
naires at 2 weeks, 6 weeks and 6 months. Follow-up ques-
tionnaires addressed low-back-pain severity, frequency, im-
provement, disability and employment status. In addition, a
5- to 10-minute telephone interview was conducted with all
participants 4 weeks after their initial visit. This interview
dealt with aspects of the patient’s care: amount of time
spent with each provider at each visit and the advice given
by the provider on posture, exercise, ergonomics and so
forth.

Of 1,469 eligible patients screened for this study, 681
(46.4%) were enrolled. The major reasons patients gave for
refusing to participate were “not interested” (n=345), “in-
convenient” (n=137), “prefer medical care” (n=116) and
“prefer chiropractic care” (n=105). Less than 2% (n=46) of
the eligible patients were excluded from the study because
of an inability to read English. This very low rate was ex-
pected and was the basis of our decision to offer the inter-
view in English only. Whereas the mean age of those who
refused to participate was not appreciably different from
those who did, nonparticipants were more likely to be fe-
male (63% vs. 52% of the participants). The 2- and 6-week
follow-up questionnaires were completed by 680 (99.9%)
and 676 (99.3%) subjects, respectively, whereas 652 (95.7%)
completed the 6-month follow-up questionnaire. Disability
resulting from low-back pain was assessed by the 24-item
Roland-Morris Disability Questionnaire [30,31]. Patients
respond by answering “yes” or “no” to indicate whether
each statement applies to them on the day of the interview.
Possible scores range from O (indicating no disability) to 24
(indicating severe disability). The Roland-Morris scale is
widely used in clinical studies and has been shown to be re-
liable, valid and sensitive to change [32,33]. Numerical rat-
ing scales were used at baseline and each follow-up to as-
sess intensity of pain (most severe pain and average level of
pain for the past week), where 0=no pain and 10=unbearable
pain. These scales have been shown to have excellent reli-
ability and validity for measuring back pain [34]. Specific
questions addressed the duration of the current and longest
episodes of low-back pain.

There is no standard scale for the measurement of treat-
ment confidence. We used a straightforward numerical
scale of 0 to 10 in which 0 represents no confidence and 10
represents complete confidence. The scale was based on a
single item: “Circle below on the scale from O [not confi-
dent] to 10 [confident] how confident you are that the treat-
ment you will be receiving will be successful at reducing
your low-back pain.” This question was included in the
baseline questionnaire after subjects knew their assigned
group but before treatment began. For descriptive purposes,
the treatment confidence score was categorized into four
levels: high (9 or 10), moderate (7 or 8), modest (5 or 6) and
minimal (0 to 4).
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Frequency distribution (numbers and percents of each treatment group) and/or means and standard deviations of selected baseline variables, by

treatment group

Treatment group

Variable DC (n=169) DCPm (n=172) MD (n=170) MDPt (n=170)
Age (years)

Under 30 15 (8.9%) 14 (8.1%) 16 (9.4%) 19 (11.2%)

30-39 34 (20.1%) 38 (22.1%) 39 (22.9%) 39 (22.9%)

40-49 28 (16.6%) 22 (12.8%) 39 (22.9%) 35 (20.6%)

50-59 33 (19.5%) 32 (18.6%) 29 (17.1%) 29 (17.1%)

60-69 28 (16.6%) 25 (14.5%) 19 (11.2%) 24 (14.1%)

70+ 31 (18.3%) 41 (23.8%) 28 (16.5%) 24 (14.1%)

Mean (SD) 51.8 (16.5) 53.4 (16.8) 494 (16.5) 49.3 (16.7)
Sex

Male 86 (50.9%) 73 (42.4%) 90 (52.9%) 78 (45.9%)

Female 83 (49.1%) 99 (57.6%) 80 (47.1%) 92 (54.1%)
Race/ethnicity

‘White non-Hispanic 105 (62.1%) 113 (65.7%) 102 (60.0%) 91 (53.5%)

Hispanic 46 (27.2%) 44 (25.6%) 54 (31.8%) 59 (34.7%)

Other 18 (10.7%) 15 (8.7%) 14 (8.2%) 20 (11.8%)
Education

High school or less 54 (32.0%) 54 (31.4%) 41 (24.1%) 53 (31.2%)

Some college 78 (46.2%) 66 (38.4%) 66 (38.8%) 59 (34.7%)

College or above 37 (21.9%) 52 (30.2%) 63 (37.1%) 58 (34.1%)
Income (N = 663)

<$40K 82 (49.7%) 73 (44.5%) 58 (34.9%) 76 (45.2%)

$40K-$59K 45 (27.3%) 39 (23.8%) 54 (32.5%) 44 (26.2%)

=$60K 38 (23.0%) 52 (31.7%) 54 (32.5%) 48 (28.6%)
Marital status

Married 117 (69.2%) 128 (74.4%) 120 (70.6%) 110 (64.7%)

Other 52 (30.8%) 44 (25.6%) 50 (29.4%) 60 (35.3%)
Current employment status

Full time 98 (58.0%) 88 (51.2%) 103 (60.6%) 104 (61.2%)

Retired 42 (24.8%) 52 (30.2%) 39 (22.9%) 39 (22.9%)

Other 29 (17.2%) 32 (18.6%) 28 (16.5%) 27 (15.9%)
Duration of low-back pain episode

Acute (<3 weeks) 37 (21.9%) 52 (30.2%) 46 (27.1%) 43 (25.3%)

Subacute (3 weeks—1 year) 55 (32.5%) 45 (26.2%) 41 (24.1%) 44 (25.9%)

Chronic (>1 year) 77 (45.6%) 75 (43.6%) 83 (48.8%) 83 (48.8%)
Roland-Morris disability score (past week)

0-5 38 (22.5%) 23 (13.4%) 34 (20.0%) 24 (14.1%)
6-10 56 (33.1%) 61 (35.5%) 53 (31.2%) 45 (26.5%)

11-15 40 (23.7%) 49 (28.5%) 47 (27.6%) 54 (31.8%)

16-24 35 (20.7%) 39 (22/7%) 36 (21.2%) 47 (27.6%)

Mean (SD) 10.3 (5.6) 11.3 (5.0) 10.5 (5.6) 11.7 (54)
Most severe low-back pain (past week)

Mean (SD) 6.5(2.0) 6.7 (2.1) 6.5(2.2) 7.0(2.1)
Average low-back pain (past week)

Mean (SD) 45(1.9) 47(1.8) 44(1.9) 4.9(2.0)
Confidence in treatment success (N = 679)

Minimal (0-4) 22 (13.0%) 22 (12.9%) 41 (24.1%) 19 (11.2%)

Modest (5-6) 49 (29.0%) 48 (28.1%) 45 (26.5%) 39 (23.1%)

Moderate (7-8) 50 (29.6%) 50 (29.2%) 50 (29.4%) 50 (29.6%)

High (9-10) 48 (28.4%) 51(29.8%) 34 (20.0%) 61 (36.1%)

Mean (SD) 6.9 (2.4) 7.0(2.3) 6.1 (2.7) 7.3 (2.4)
Mean SF-36 score (SD)

Physical Function 65.8 (25.1) 59.7 (24.1) 63.9 (22.8) 59.4 (25.9)

Role Physical 43.9 (41.0) 36.3 (39.1) 43.8 (39.8) 41.2 (40.5)

Role Emotional 75.4 (38.5) 66.1 (40.7) 68.4 (38.4) 70.0 (39.0)

Mental Health 72.1 (16.6) 72.8 (15.8) 70.6 (17.1) 69.3 (16.7)

General Health 68.1(17.3) 69.0 (17.2) 67.6 (18.3) 66.6 (19.1)

DC=chiropractic care alone; DCPm=chiropractic care with physical modalities; MD =medical care alone; MDPt=medical care with physical therapy.
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In conducting the statistical analysis of the data, we first
identified baseline predictors of high treatment confidence
using logistic regression with modified stepwise variable
selection. “Treatment-group” variables were forced into the
model. The effects of the predictors, adjusted for other pre-
dictors, were estimated with odds ratios (and 95% confi-
dence intervals [CI) derived from the results of the logistic
regression analyses. The outcome variable was high treat-
ment confidence (score of 9 or 10 on an 11-point scale) ver-
sus less treatment confidence (score less than 9). The poten-
tial baseline predictors included age, gender, race/ethnicity,
education, income, marital status, treatment group, duration
of the current episode of low-back pain, recency of treat-
ment using the same modality as the one randomly as-
signed, baseline value of average low-back pain, most se-
vere pain, disability score (Roland-Morris scale) and the 36-
item Short-Form Health Survey [35] score on the scales
measuring 1) limitations in physical activities because of
physical or emotional problems; 2) limitations in usual role
activities because of physical health problems; 3) limita-
tions in usual role activities because of emotional health
problems; 4) general health perceptions and 5) general men-
tal health. To account for the uncertainty of variable selec-
tion, we used a conservative approach. Variables were re-
tained in the model if they had a p value less than 0.15 or if
they changed the estimated effect of assigned treatment
group on treatment confidence by 10% or more. Qualita-
tively similar results were obtained when treatment confi-
dence was treated as an interval outcome.

Next we examined the change in low-back pain between
baseline and 6 months by level of treatment confidence
(where a negative change represents improvement). To as-
sess the impact of high treatment confidence on the change
in low-back pain, we estimated crude and adjusted effects of
high treatment confidence by fitting linear regression mod-
els. The main predictor variable in these analyses was high
treatment confidence (score of 9 or 10) versus those with
lower treatment confidence (score less than 9). The esti-
mated effect of high treatment confidence was adjusted for
the baseline value of the outcome variable, age, gender,
race/ethnicity, employment status, treatment group and the
duration of the current episode of low-back pain.

Finally, to better understand how treatment confidence
influences the improvement of low-back pain, we applied
separate linear regression models on changes in average
low-back pain, most severe pain and disability score mea-
sured at three follow-up assessments (2 weeks, 6 weeks and
6 months) within each treatment group. Separate models
were fit with treatment confidence treated as an interval
variable and as a dichotomous variable (9 or 10 vs. 0 to 8).

Results

Selected characteristics of the sample are shown in Table
1. The demographic characteristics of the 681 subjects
across the four treatment groups were similar. The patients

were generally in their early fifties, married, equally divided
among males and females and about 60% non-Hispanic
white. Just under 30% of the patients were Latino/Hispanic,
with African Americans under 3%, Asian/Pacific Islanders
under 5% and other minorities comprising the remainder of
the sample. Subjects were relatively well educated, with
about 70% having at least some college. The group was also
reasonably affluent, with almost 3 in 10 having family in-
comes of over $60,000 a year. Over 80% were employed at
least part-time. Differences among the four treatment
groups on these demographic variables were small.
Clinically, the four treatment groups were also generally
comparable at baseline. The duration of the current episode
of low-back pain was more than a year for almost 50% of
the subjects, whereas about 25% reported the episode as
acute (less than 3 weeks duration). Each of the treatment
groups reported comparable levels of disability (approxi-
mately 11 points on the 0 to 24 Roland-Morris scale) and
similar levels of pain (both average and most severe) over
the week just before entering the study. However, the Ro-
land-Morris scores do indicate that those in the MD group
had somewhat lower levels of disability during the week be-
fore baseline, whereas those in the MDPt group were the
most disabled. Overall, patients in the study appear to be
reasonably confident about each of the treatments (mean
score=6.8, SD=2.5). Mean and median scores for confi-
dence in the outcome of treatment were lowest for those in

Table 2

Estimated effects adjusted odds ratios* and 95% confidence intervals of
baseline predictors on high treatment cofidence (score 9 or 10) after
randomization: results derived from logistic regression analysis (N = 679)"

Predictor/category OR*  95%CI p Value
Age (per 10 years) 1.33  (1.14,1.56) <.001
Female vs. male 1.99 (1.36,2.91) <.001
Race/ethnicity
White 1.00 — —
Hispanic 1.80 (1.20,2.71) .005
Other 280 (1.55,5.05) <.001
Current employment status
Full time .00 — —
Retired 0.94 (0.52,1.73) .849
Other* 1.60 (0.97,2.63) .065
Treatment group
MD 1.00 — —
DC 1.54 (091, 2.62) .109
DCPm 1.45 (0.85,2.45) 171
MDPt 2,10 (1.25,3.52) .005
Duration of current low-back pain episode
Chronic (>1 year) 1.00 — —
Subacute (3 weeks—1 year) 1.58 (1.03,2.44) .038
Acute (>3 weeks) 1.97  (1.26,3.08) .003
Baseline most severe pain (per point) 1.16  (1.06, 1.27) .001

*Each effect is adjusted for other predictors presented in the table.

Patients who had missing values of treatment confidence were ex-
cluded from logistic regression analyses.

Includes employed part-time, on leave, and unemployed.

CI = confidence interval; DC = chiropractic care alone; DCPm = chi-
ropractic care with physical modalities; MD = medical care alone; MDPt =
medical care with physical therapy; OR = odds ratio.
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Table 3

Mean 6-month changes* (and standard deviations) in average low-back pain, most severe pain, and disability score, by level of baseline treatment confidence

after randomization (N = 650)"

Level of treatment confidence N Average pain Most severe pain Disability score
High (9-10) 190 —2.31(2.65) —3.17 (3.38) —5.34(5.83)
Moderate (7-8) 189 —1.69 (2.66) —2.47 (3.38) —4.16 (6.34)
Modest (5-6) 172 —1.58(2.39) —2.32(2.93) —4.35(5.30)
Minimal (0-4) 99 —1.02 (2.18) —1.58(2.97) —2.80(5.78)
Total 650 —1.74 (2.55) —2.50 (3.24) —4.35 (5.89)

p Value* <.001 <.001 .001

*6-month changes in outcome = outcome measured at 6 months — outcome measured at baseline.
Patients who were lost to follow-up at 6 months or had missing values of treatment confidence were excluded in the analyses.
*P values reflect tests for linear trends, where treatment confidence is treated as an interval variable in a simple linear regression model.

the MD group (mean score=6.1, SD=2.7) and highest for
those in the MDPt group (mean score=7.3, SD=2.4). The
mean score for the DC group was 6.9 (SD=2.4), and the
mean score for the DCPm group was 7.0 (SD=2.3; p<<.001
for difference in mean levels of treatment confidence
among the four groups).

Table 2 shows which factors predicted high confidence
(score of 9 or 10). The duration of one’s current episode of
low-back pain at baseline was inversely associated with
treatment confidence. Thus, patients with acute pain (less
than 3 weeks) were most likely to report high treatment con-
fidence, and patients with chronic pain (more than lyear)
were least likely to report high treatment confidence. High
treatment confidence was also positively associated with
being older, female and nonwhite. In addition, treatment as-
signment affected treatment confidence; subjects in the MDPt
group reported the highest level of treatment confidence,
and subjects in the MD group reported the least confidence.

As shown in Tables 3 and 4, there is a crude (unadjusted)
association between treatment confidence and subsequent
change in each outcome between baseline and 6 months.
Improvement in average pain, most severe pain and disabil-
ity score are greatest for patients who reported high treat-
ment confidence after randomization. Nevertheless, when
controlling for the effects of age, gender, race/ethnicity,
baseline value of the outcome, treatment group and duration
of current episode, the estimated effects of treatment confi-

Table 4

dence weakened appreciably (see Table 4). For example,
the adjusted mean 6-month improvement in average and
most severe pain was only 0.28 point greater in patients ini-
tially reporting high treatment confidence than in patients
reporting less confidence.

The estimated effects of treatment confidence (treated as
an interval variable) on changes from baseline in low-back
pain and disability for each treatment group at each follow-
up assessment are shown in Table 5. The effect estimates in
this table are adjusted for the same covariates used in Table
4. Although treatment confidence appears to have little or
no effect on any of the outcomes in any treatment group
during the first 6 weeks of follow-up, consistent associa-
tions are observed after 6 months in one treatment group.
Specifically, high treatment confidence was associated with
greater improvement in mean levels of most severe pain and
disability among patients in the MDPt group. For example,
a one-point increase in treatment confidence was associated
with a 0.45-point reduction in the disability score. These as-
sociations were not observed in the other treatment groups.
Furthermore, in the MDPt group, there is an increasing
trend in the estimated effect of treatment confidence on dis-
ability change over time. The estimated regression coeffi-
cient changes from —0.04 (95% CI=-0.37, 0.29) at the
2-week follow-up, to —0.18 (95% CI=-0.54, 0.18) at the
6-week follow-up, to —0.45 (95% CI=-0.83, —0.07) at
the 6-month follow-up.

Estimated crude and adjusted* effects (regression coefficients [3]" and 95% confidence intervals) of high treatment confidence on 6-month changes in
average low-back pain, most severe pain, and disability score: results of linear regression analyses (N = 650)*

Crude effect estimates

Adjusted* effect estimates

Outcome B 95%CI p Value B 95%CI p Value
Average pain —0.80 (—1.23, -0.37) <.001 —0.28 (—0.66, 0.10) 151
Most severe pain —0.95 (—1.49, —041) <.001 —0.35 (—0.84,0.14) 165
Disability score —1.40 (—2.39, —0.41) .006 —0.65 (—1.50, 0.20) 134

*The effect of high treatment confidence is adjusted for the baseline value of the outcome variable, age, gender, race/ethnicity, treatment group, and dura-

tion of the current episode of low-back pain.

"The estimated regression coefficient (8) may be interpreted as the crude (unadjusted) or adjusted difference in mean 6-month change in outcome between
patients with high treatment confidence (score 9 or 10) after randomization and those with less treatment confidence (score less than 9). Thus, a negative
value of the estimated coefficients means that patients with high treatment confidence improved more during follow-up

“Patients who were lost to follow-up at 6 months or had missing values of treatment confidence were excluded from linear regression analyses.

CI=confidence interval.
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Estimated adjusted* effects (regression coefficients [3] and 95% confidence intervals) of treatment confidence on 2-week, 6-week and 6-month changes in
average low-back pain, most severe pain and disability score by treatment group: results of linear regression analyses

Treatment group Outcome N 95%CI1 p Value
DC 2-week follow-up
Change in average pain 169 —0.07 (—0.17,0.03) 147
Change in most severe pain 169 —0.05 (—0.18,0.07) .389
Change in disability score 169 —0.16 (—0.42,0.09) 208
6 -week follow-up
Change in average pain 168 0.00 (—0.12,0.13) 956
Change in most severe pain 168 —0.02 (—0.17,0.12) 755
Change in disability score 168 —0.13 (—0.44,0.17) 393
6-month follow-up
Change in average pain 165 —0.04 (—0.19, 0.10) .560
Change in most severe pain 165 —0.04 (—0.23,0.14) .639
Change in disability score 165 —0.12 (—0.42,0.18) 432
DCPm 2-week follow-up
Change in average pain 169 —0.05 (—0.18, 0.08) 476
Change in most severe pain 169 —0.05 (—0.19, 0.10) .546
Change in disability score 169 —0.05 (—0.35,0.24) 714
6-week follow-up
Change in average pain 168 —0.05 (—0.19,0.10) 507
Change in most severe pain 168 —0.11 (—0.29, 0.06) 206
Change in disability score 168 —0.25 (—0.56, 0.07) 121
6-month follow-up
Change in average pain 162 —0.03 (—0.17,0.11) .679
Change in most severe pain 162 —0.02 (—0.21, 0.16) 835
Change in disability score 162 0.01 (—0.33, 0.35) 945
MD 2-week follow-up
Change in average pain 170 0.09 (—0.01, 0.19) .067
Change in most severe pain 170 0.17 (0.05, 0.29) .005
Change in disability score 170 0.21 (—0.03, 0.44) .081
6-week follow-up
Change in average pain 170 0.04 (—0.07, 0.16) 435
Change in most severe pain 169 0.08 (—0.06, 0.22) 256
Change in disability score 169 0.06 (—0.19, 0.32) .635
6-month follow-up
Change in average pain 165 —0.06 (—0.18, 0.06) 293
Change in most severe pain 165 —0.08 (—0.24, 0.08) 305
Change in disability score 165 —0.13 (—0.39,0.13) 323
MDPt 2-week follow-up
Change in average pain 168 0.12 (—0.00, 0.24) .056
Change in most severe pain 168 0.02 (—0.13,0.18) 770
Change in disability score 168 —0.04 (—0.37,0.29) 811
6-week follow-up
Change in average pain 167 0.06 (—0.08, 0.21) .389
Change in most severe pain 167 0.08 (—0.10, 0.26) 375
Change in disability score 167 —0.18 (—0.54,0.18) 331
6-month follow-up
Change in average pain 158 —0.12 (—0.28,0.03) 123
Change in most severe pain 158 —0.25 (—0.46, —0.04) 018
Change in disability score 158 —0.45 (—0.83, —0.07) .022

Treatment-confidence score is treated as a continuous variable, and the effect of a one-point difference in treatment confidence is adjusted for the baseline
value of the outcome variable, age, gender, race/ethnicity, treatment group and duration of the current episode of low-back pain.
CI=confidence interval; DC=chiropractic care alone; DCPm=-chiropractic care with physical modalities; MD=medical care alone; MDPt=medical care

with physical therapy.
Discussion

Our findings show that treatment confidence, measured
after randomization but before treatment, does vary by treat-
ment group. Perhaps not surprisingly, we also found that the
more chronic the symptoms, the less likely patients were to
express a high level of confidence in the outcome of treat-
ment. Older patients, women and nonwhites were also rela-

tively more likely to express high levels of confidence in
treatment outcomes. This may be because of the fact that
such individuals are more likely to accept the authority of a
physician or other healer [5].

We found a moderate association between the patient’s
initial confidence in treatment and clinical outcomes 6 months
later, but only among those subjects assigned to be treated
by both medical doctors and physical therapists. Although
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differences in the estimated treatment-confidence effect
across assigned treatment groups may be a chance finding,
the association observed in the MDPt group supports our
hypothesis that high treatment confidence has a beneficial
effect on the course of low-back pain. Our results for the
MDPt group are also consistent with those of Kalauokalani
et al. [28], who found a positive association between expec-
tation of benefit from acupuncture or massage and im-
proved back-pain-related disability. In that study, however,
the investigators measured patient expectations for each
treatment before their randomization. We measured patient
expectations after subjects had been randomly assigned and
knew which treatment they were to receive. Because we ob-
served an association between assigned treatment group and
treatment confidence, we controlled for treatment group in
the analysis when estimating the effect of treatment confi-
dence on clinical outcome.

If our findings do indicate a true effect of treatment con-
fidence on the course of low-back pain, two characteristics
of the study participants may be helpful in explaining why
the association was observed only in the MDPt group. One
explanation is simply the amount of time that the provider
spends with the patient. According to patient reports, the
medical doctors and chiropractors spent about 14 minutes
on average with our subjects at each clinical visit, and the
physical therapists spent 31 minutes per visit. Thus, it is rea-
sonable to assume that those patients assigned to the MDPt
group did, in fact, spend more time in direct contact with a
care giver. There is reason to expect that the amount of time
the providers spent with the patients might be associated
with more favorable outcomes [4,13,25]. Another possible
explanation of a favorable effect of treatment confidence in
the MDPt group is the greater emphasis on behavioral
changes (eg, back-exercise education and instruction) by
physical therapists and a positive association between treat-
ment confidence and the level of adherence to such behav-
iors. Thus, MDPt patients with more confidence in their
treatment may be more likely to exercise outside the thera-
peutic setting, which produces better clinical outcomes.

A limitation of this study is our reliance on a single item
to measure treatment confidence, which may have increased
the amount of measurement error (ie, less reliability). Be-
cause we have no reason for believing that such error was
associated with other key variables or errors, it is likely that
the net result would be to underestimate associations with
treatment confidence. Thus, for example, the true effect of
treatment confidence on low-back pain outcome in the
MDPt group might actually be larger than our reported esti-
mate of that effect.

We conclude that confidence in treatment among those
with low-back pain does vary among patients seeking care.
Furthermore, higher treatment confidence may have some
beneficial effect on the course of low-back pain. This effect,
however, does not appear consistent across all types and peri-
ods of treatment; it was observed only in the MDPt group af-
ter several weeks of follow-up. Thus, our findings need to be

replicated in other populations, and alternative explanations
for these effects should be explored. It is noteworthy that the
sole treatment group in which the hypothesized relation was
observed is the one that offered the longest and most sus-
tained contact with the health-care providers, as well as the
greatest likelihood that patients would include education
about long-term back care. If providers of care to those with
chronic low-back pain wish to mobilize the power of confi-
dence in treatment among their clients, it is likely that they
will need to do so within a clinical environment that allows it
to emerge. Confidence in treatment is not merely an attribute
that individuals bring to a clinical encounter. It is the product
of a “therapeutic alliance of belief” [36] that arises from the
interaction of patient, provider and the clinical environment.
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COMMENTARY

Modeling is, perhaps, the most fundamental yet sophisti-
cated technique available to the investigator. Models pro-
vide substantial insight into the behavior of systems yet al-
ways oversimplify the real world. In order to make models
fit more closely to actual experience, they must be made in-
creasingly complex. Ideally, we would like to have models
that provide more than a broad understanding of population
responses. We would like to be able to predict individual
behaviors and, in medicine, select accurate diagnoses that
predict responsiveness to treatment on an individual basis.

The authors have conducted a nicely crafted study seek-
ing to examine the effects of patients’ positive expectations
of treatment outcomes. They have drawn their evaluation
from a randomized, controlled clinical trial of a sample of
681 patients representing a subpopulation of patients with
low-back pain with or without leg pain receiving one of four
care approaches. Outcomes were based on questionnaires
performed at baseline and by telephone follow-up at 2, 6
and 26 weeks. Linear regression models, in a stepwise pro-
cess, were used to evaluate how patient confidence influ-
ences improvement from low-back pain.

Stepwise regression is a method that permits an investi-
gator to narrow the range and rank order the importance of
specific parameters in a model. With each step, the model
fits more and more tightly to the sample from which it is de-
rived. Therein lies the rub. The problem is that every sample
of a population is just that, a sample. By itself, it may be
skewed and misrepresent the population as a whole on one
or more of its important parameters. As a result, the more
tightly the model fits the sample data mathematically, the

more the model can diverge from the intended goal of repre-
senting either the population as a whole or the individual
specifically. The problem has been identified for years, be-
cause those modeling data inadvertently exploit chance and
overfit their data.

The problem has been discussed explicitly by Tabchnik and
Fidell [1]: “In stepwise logistic regression, inclusion and re-
moval of predictors from the equation are based on statistical
criteria. Thus, stepwise logistic regressions are best seen as a
screening or hypothesis-generating technique, as it suffers from
the same problems as statistical multiple regression and dis-
criminate function analysis” (page 592). “The procedures’ con-
troversy lies primarily in capitalization on chance and over fit-
ting the data....In this way, the technique capitalizes on chance
differences within a single sample and may not generalize well
to the population” (page 153).

If an investigator is lucky enough to obtain a sample for
a study that legitimately represents the population as a
whole, then the methodology, like that used by Goldstein et
al., is adequate. However, unless one has data that can show
that the sample characteristics are the same as the popula-
tion as a whole, the model must be verified regarding its ac-
curacy and predictive values before it can be used with con-
fidence. It is important to verify that the model has not
crossed the threshold into overfitting the data. The observa-
tion by Goldstein et al., that their model and data are closely
matched, should not create confidence in the accuracy of its
use and generalizing to the population. In fact, the nature of
the stepwise regression, done properly, increases the expec-
tation of such close fit.



