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a b s t r a c t

Objective: Patient expectancies are hypothesized to contribute to the efficacy and side effects of psy-
chiatric treatments, but little research has investigated this hypothesis in the context of psychopha-
rmacological therapies for anxiety. We prospectively investigated whether expectancies predicted
efficacy and adverse events in oral therapy for Generalized Anxiety Disorder (GAD), controlling for
confounding patient characteristics correlating with outcomes.
Methods: Expectancies regarding treatment efficacy and side effects were assessed at baseline of an eight
week open-label phase of a trial of chamomile for Generalized Anxiety Disorder (GAD). The primary
outcome was patient-reported GAD-7 scores, with clinical response and treatment-emergent side-effects
as secondary outcomes. Expectancies were used to predict symptomatic and side-effect outcomes.
Results: Very few baseline patient characteristics predicted either type of expectancy. Controlling for a
patient's predicted recovery based on their baseline characteristics, higher efficacy expectancies at
baseline predicted greater change on the GAD-7 (adjusted b ¼ �0.19, p ¼ 0.011). Efficacy expectancies
also predicted a higher likelihood of attaining clinical response (adjusted odds ratio ¼ 1.69, p ¼ 0.002).
Patients with higher side effect expectancies reported more side effects (adjusted log expected
count ¼ 0.26, p ¼ 0.038). Efficacy expectancies were unrelated to side effect reports (log expected
count ¼ �0.05, p ¼ 0.680), and side effect expectancies were unrelated to treatment efficacy (b ¼ 0.08,
p ¼ 0.306).
Conclusions: Patients entering chamomile treatment for GAD with more favorable self-generated ex-
pectancies for the treatment experience greater improvement and fewer adverse events. Aligning patient
expectancies with treatment selections may optimize outcomes.
Registration: Trial Number NCT01072344 at ClinicalTrials.gov.

© 2016 Elsevier Ltd. All rights reserved.
1. Introduction

Patient expectancies for treatment have been identified as a key
contributor to therapeutic effects and experience of side effects in
both clinical practice and clinical trials (Bingel, 2014; Horing et al.,
2014; Mora et al., 2011). For example, the higher the probability of
being randomized to an active drug versus placebo arm of a
Cancer Center, The Bendheim
Y 10021 NY, USA.
randomized trial, the greater the observed magnitude of placebo
effects in adult depression (Rutherford et al., 2009b, 2010, 2014b).
Experimentally altering patients' beliefs about whether they are
taking an active medication has sometimes been found to enhance
the effects of placebos (Vase et al., 2002). Similarly, side effect
profiles in the placebo arms of clinical trials often resemble those of
the active drug comparator (Mora et al., 2011; Rojas-Mirquez et al.,
2014) (i.e., a nocebo effect), and manipulating patients’ side effect
expectations affects their reports of side effects (Mondaini et al.,
2007; Wise et al., 2009).

However, it is less known as to how a patient's own positive and
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negative expectancies for a particular treatment shape their expe-
riences while on that specific treatment. Across medical disciplines,
prior studies have frequently measured patients' general health
optimism or pessimism rather than their expectancy that a
particular treatment would be helpful for their condition or be
likely to cause side effects (Barefoot et al., 2011; Enck et al., 2013;
Nestoriuc et al., 2010). While these studies have been cited as
providing evidence for expectancy effects in treatments, specific
expectancies for treatment are psychometrically distinguishable
from health optimism and pessimism (Haanstra et al., 2015).

Expectancy research in psychopharmacology has primarily
concerned the treatment of depression (Krell et al., 2004; Leuchter
et al., 2014; Mora et al., 2011; Rutherford et al., 2010, 2013, 2014b;
Rutherford and Roose, 2013; Sotsky et al., 1991; Weimer et al.,
2015), in which naturalistic and manipulated expectancies are
typically found to relate to depression treatment outcomes on
placebo and often on active medications (though not always;
Leuchter et al., 2014). However, negative expectancies are typically
not assessed (Colagiuri et al., 2013). Furthermore, no study to our
knowledge has assessed positive and negative expectancies in
tandem, and often little is done to disentangle expectancies from
confounding patient characteristics. For example, the number of
prior treatments a patient has had for a condition could relate to
both a patient's belief that they can get better on a treatment, and
how treatment-resistant their illness is.

Moreover, for anxiety disordersdand generalized anxiety dis-
order (GAD) in particulardthere has been very limited research
into the role of patient-held expectancies in psychopharmacologi-
cal treatment. This is unfortunate, as anxiety disorders as a class
may evidence a less strong response to placebo or “common fac-
tors” interventions compared to unipolar depression (Cuijpers
et al., 2012; Hofmann and Smits, 2008). Thus, it is possible that
expectancy-driven responses differ in the treatment of anxiety as
compared to depressive disorders, and that expectancies may have
less or no relationship to outcomes for this disorder class.

On the other hand, a recent meta-analysis of psychopharma-
cological treatment of anxiety found that improvement on active
medication was significantly greater in active-comparator studies
(e.g., Drug A vs. Drug B) relative to placebo-controlled studies,
replicating findings in depression (Rutherford et al., 2015). Patients
have a higher expectancy for improvement in active-comparator
designs relative to placebo-controlled designs (Gaudiano et al.,
2013; Rutherford et al., 2009a), and these heightened expec-
tancies are hypothesized to contribute to effects observed in active-
comparator trials. Supportively, a recent randomized controlled
trial treating depression reported a superiority of randomization to
open-label citalopram versus placebo-controlled citalopram, and
found that increases in expectancy in the open-label group medi-
ated this superiority (Rutherford et al., 2016). Thus, it is possible
that expectancy effects enhance treatment response in anxiety as
they do in depression (Rutherford et al., 2009b, 2016). Ultimately,
however, the relevance of the full body of depression-focused ex-
pectancy research in psychopharmacology to anxiety treatment is
unclear. Observation of a relationship between patient-held ex-
pectancies and anxiety outcomes on a drug would further support
an expectancy-based account of this meta-analytic finding
(Rutherford et al., 2015).

Direct evidence does exist concerning the predictive value of
patient expectancies in the psychotherapeutic treatment of anxiety.
Early treatment expectancies have been found to correlate posi-
tively with outcomes in evidence-based psychotherapies for GAD
(Borkovec and Costello, 1993; Newman and Fisher, 2010), social
anxiety (Chambless et al., 1997; Safren et al., 1997), simple phobia
(Price et al., 2008), and mixed anxiety disorders (Brown et al., 2014;
Westra et al., 2007). Nevertheless, given that expectancies may act
differently in a psychotherapy as compared to pill treatmentdfor
example, as a motivation to engage in psychotherapeutic proced-
ures such as exposures to feared stimuli or completing homework
(Westra et al., 2007)dthe transferability of this research to the
psychopharmacology context is uncertain.

To help elucidate the role that particular expectancies may play
in predicting symptomatic and side effect outcomes in psycho-
pharmacological treatments for anxiety, we prospectively evalu-
ated treatment-specific patient expectancies during a clinical trial
of chamomile treatment for GAD. Expectancies for treatment effi-
cacy and side effect emergence were assessed separately. We hy-
pothesized that higher expectancy for treatment response would
predict greater improvements in core anxiety symptoms and well-
being. We also hypothesized that higher expectancy of side effect
emergence would predict more reports of treatment-related side
effects during treatment. Furthermore, we hypothesized that these
relationships would be specific to their respective outcomes, and
would not reflect general optimism or pessimism. Finally, we aimed
to clarify whether any observed effects of expectancies were
potentially attributable to their correlation with baseline patient
characteristics that predict outcome (e.g., number of prior treat-
ments), and hypothesized that expectancies would uniquely pre-
dict variance in outcomes even when adjusting for these baseline
characteristics.

2. Methods

2.1. Patients

Patients were adults (�18 years) with a DSM-IV diagnosis of
GAD as a primary disorder recruited from a psychiatric clinic at a
major research hospital and from primary care practices. All di-
agnoses were determined using the MINI-SCID/P (First et al., 2001)
structured interview to assess for the presence of specific DSM-IV
Axis I disorders. Discrepancies in diagnostic assessment for inclu-
sion into the study were resolved by conferencing and consensus
between the investigators of the trial. Patients diagnosed with Axis
I psychosis, bipolar disorder, or substance abuse or dependence
were excluded from participation.

The details of the trial design have been published previously
(Mao et al., 2014). The overall study is a randomized-placebo
controlled trial (RCT) to evaluate whether long-term use of cham-
omile will result in decreased relapse of GAD symptoms as
compared to placebo. A prior RCT found a significant advantage for
chamomile over placebo in acute-phase treatment of GAD
(Amsterdam et al., 2009, 2012), with a response rate comparable to
that of tested anxiolytic and antidepressant therapies for GAD
(Mitte et al., 2005). For this manuscript, we analyzed the data from
phase I, when all participants were given an open-label adminis-
tration of pharmaceutical-grade, standardized chamomile extract
capsules totaling 1500 mg/daily for 8 weeks (Mao et al., 2014).

2.2. Measurement of expectancies

2.2.1. Mao Expectancy of Treatment Effects (METE)
TheMETEwasmodified from the Acupuncture Expectancy Scale

developed and validated by the senior author (see online supple-
ment for instrument) (Mao et al., 2010). The modified instrument is
a 4-question patient-report questionnaire rated on a scale of 1e5
(wherein 1 is total disagreement with a statement and 5 is total
agreement), which assesses a patient's expectation that chamomile
will relieve his/her primary anxiety symptoms and increase his/her
coping abilities and vitality. Sample items include a patient's rela-
tive agreement with the statements that with chamomile treat-
ment “I will be able to cope with my anxiety better” and that “The
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symptoms of my anxiety will disappear.”1 The METE had good in-
ternal consistency in our sample (Cronbach's alpha¼ 0.88). Patients
completed the METE at baseline.

2.2.2. Mao Expectancy of side effects of treatment (MESET)
TheMESET is a 4-question patient-reported instrument rated on

a scale of 1e5 (wherein 1 is total disagreement with a statement
and 5 is total agreement) with three normally coded items and one
reverse-coded item, which assesses a patient's expectation that he
or she will experience side effects during the course of a specific
treatment (see online supplement). Sample items include a pa-
tient's relative agreement with the statements “I am prone to the
side effects of this type of therapy” and “I am not likely to experi-
ence any side-effects [of chamomile].” The MESET had adequate
internal consistency in our sample (alpha ¼ 0.72). Patients
completed the MESET at baseline. Data were log-transformed to
ameliorate a right skew.

2.3. Outcomes

2.3.1. GAD-7
The GAD-7was the primary continuous outcomemeasure in the

trial. The GAD-7 is a brief patient-report measure of GAD symp-
tomatology as per DSM-IV criteria for the disorder (Herr et al.,
2014). It has been shown to have good internal consistency, crite-
rion validity, and sensitivity to treatment (Herr et al., 2014). Within
this sample, the GAD-7 exhibited excellent internal consistency
(alpha¼ 0.90). Patients reported on their symptoms using the GAD-
7 at Baseline, Week 2, Week 4, and Week 8 of treatment.

2.3.2. Clinical global impression (CGI)
The CGI is a clinician-rated global measure of severity that

correlates with other symptom severity outcome ratings (Guy,
1976). Clinical response was defined a priori (Mao et al., 2014) as
a >50% reduction in baseline GAD-7 score and a final CGI-State
score of �3 by Week 8. While arbitrary dichotomization of a
continuous construct carries known statistical problems such as
power issues (MacCallum et al., 2002; Royston et al., 2006), we
included a secondary analysis of this response criterion as a
perspective on the clinical importance of our findings (i.e., are ex-
pectancies associated with a patient reaching a clinically “good
enough” outcome after treatment). In addition, clinical response
comprised the primary outcome of the randomized phase of the
parent clinical trial (Mao et al., 2014). Patients who dropped out of
the trial were considered non-responders.

2.3.3. Hamilton Anxiety Rating Scale (HARS)
The HARS is a commonly used observer-administered measure

of general psychological and somatic anxiety symptoms (Hamilton,
1959). HARS evaluations were performed by trained raters. Internal
consistency for the HARS was good in this sample (alpha ¼ 0.82).

2.3.4. Psychological General Well Being Index (PGWB)
The PGWB index is a self-report measure tapping into six quality

of life domains: anxiety, depressed mood, positive well-being, self-
control, general health, and vitality (Wiklund et al., 1991). Adequate
psychometric reliability and validity are generally reported for the
1 The measure is comparable to the Borkovec Expectancy Scale (BES) (Devilly and
Borkovec, 2000). Unlike the BES, the METE's items do not additionally inquire as to
the credibility of the treatment, and the 4 expectancy items specifically inquire as to
anxiety symptom success. Furthermore, as written the METE is intended to tap into
cognitive expectancies for treatment, and thus does not contain the “feeling” factor
of the BES.
measure and its six subscales (Wiklund et al., 1991). Internal con-
sistency for the PGWB was excellent in this sample (alpha ¼ 0.95).

2.3.5. Treatment emergent symptom/side effect interview
Side effects of treatment were measured at each study visit by

clinicians via interview (NIMH, 1985). When possible, these side
effects were confirmed by physician query and physical and labo-
ratory findings. Information recorded included the severity of the
side effect (i.e., mild, moderate, severe) and the relationship of the
side effect to treatment (i.e., none, possible, probable, definite). The
number of side effect reports related to treatment (possible, prob-
able, or definite) was summed together into a count variable for a
given patient.

2.4. Analyses

Within each variable, all values were standardized and centered
for effect interpretability. For outcome or predictor variables with
partial missing items, missing items were imputed based on
available items using a random forest imputation algorithm
(Stekhoven and Bühlmann, 2012).

In our primary analysis that served as our test of the expectancy-
treatment outcome hypothesis, a linear mixed model was used to
analyze the relationship between baseline expectancies and the
slopes of GAD-7 change during chamomile treatment between
Weeks 0 and 8. Time was linearly parameterized as the percentage
of average change among trial completers occurring cumulatively
between each time unit (e.g., between Weeks 0 and 2), ending at 1.
An intention-to-treat approach was undertaken including all pa-
tients beginning treatment and providing a baseline expectancy
assessment. Under the assumption that outcomes were missing at
random (Rubin and Little, 2002), linear mixed models incorporated
all available symptomatic measurements for a given patient to es-
timate person-specific slopes of symptomatic change, and fixed
effects of expectancy on change slopes.

The effects of baseline GAD-7 on symptom change were
included as a control covariate in the model, while the later change
models controlled for both Week 2 GAD-7 and the amount of early
change reported between Weeks 0 and 2. Secondary outcome an-
alyses also used baseline scores as covariates with time.

As a secondary analysis of symptomatic outcomes, a logistic
regression was run predicting the probability of being a clinical
responder at Week 8 as a function of baseline expectancies, with
baseline GAD-7 symptom levels and intake CGI score as covariates.

A negative binomial regression was used to analyze the rela-
tionship between baseline expectancies and counts of side effects
possibly attributable to treatment a patient reported during the
trial (Gardner et al., 1995). Primary side effect analyses were con-
ducted with trial completers. Side effect expectancy (MESET) and
dropout were unrelated (r ¼ 0.01).

Potential confounding variables (i.e., confounded with expec-
tancies) for each analysis were identified as any variable that, at the
level of a statistical trend (p < 0.10), correlated with a given ex-
pectancy (see Table 1) and predicted the outcome of a given anal-
ysis. When confounding variables were identified, original models
were re-run with additional controls for confounding variables. To
further disentangle expectancies from general patient prognosis as
predicted from demographic and clinical characteristics, we also
built a model predicting GAD-7 change for each patient using a
bootstrapped, AIC-based backward selection procedure (Barth
et al., 2016). All baseline variables were allowed to predict GAD-7
change in the original, saturated model. A patient's predicted
GAD-7 change from the final model was tested as a covariate in the
primary outcome analyses of GAD-7 change and clinical response.
The final model included patient age, gender, the age at which the



Table 1
Baseline characteristics of study participants (n ¼ 172).

Baseline Variables No. (%) or mean
(SD)

Correlation with efficacy expectancy
(METE)

Correlation with side effect expectancy
(MESET)

Age, y 45.4 (15.4) 0.27*** �0.03
Gender (% Female) 115 (66.9%) 0.19* �0.05
Race (% Caucasian) 129 (75.0%) �0.09 �0.17*
Ethnicity (% Hispanic) 8 (4.7%) 0.09 �0.01
% Unemployed 31 (17.3%) 0.06 �0.18*
% Married 62 (34.6%) 0.01 �0.04
Age at first GAD episode 21.5 (15.4) 0.12 0.16*
Duration of current GAD episode (years) 8.4 (13.9) �0.04 0.5
% Current major depressive episode 54 (31.4%) 0.07 0.02
Number of psychiatric co-morbidities 0.64 (0.84) 0.08 0.07
Number of previous psychopharmacological treatments for

GAD
1.5 (1.7) �0.03 0.02

GAD-7 15.1 (3.1) 0.01 0.07
HARS 14.7 (3.6) �0.08 0.05
CGI-S 4.16 (0.38) �0.13 �0.02
PGWB Total 54.4 (14.0) 0.07 �0.19*
METE 12.5 (3.5) NA �0.04
MESET 6.6 (2.7) �0.04 NA

All reported correlations are Pearson correlations (for continuous variables), or point-biserial correlations coded such that positive values reflect the listed group having more
of that expectancy (for categorical variables); * ¼ p < 0.05, *** ¼ p < 0.001.
CGI-S ¼ Clinical Global Impression-State; GAD-7 ¼ Generalized Anxiety Disorder 7-Item Scale; HARS ¼ Hamilton Anxiety Rating Scale; METE ¼Mao Expectancy of Treatment
Effects; MESET ¼ Mao Expectancy of Side Effects of Treatment; PGWB ¼ Psychological General Well Being.
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patient reported their first anxiety episode onset, the number of
prior GAD drug treatments the patient had attempted, and the
number of comorbid Axis-I psychiatric conditions the patient had.

The sample size of 180 was determined by the parent study that
seeks to evaluate whether long term chamomile use would prevent
relapse as compared to placebo (Mao et al., 2014). We performed
power estimation a priori for our expectancy investigation. With a
sample size of 180 and assuming a response rate of 50%, we could
detect with a power of 0.97 an effect of METE corresponding to an
OR of 1.9 between patients with average METE and þ1 standard
deviation METE.
3. Results

BetweenMarch 2010 and September 2014, we enrolled a total of
179 participants. Seven did not have baseline expectancy assess-
ments and were therefore not included in the analyses. De-
mographic and clinical information on the sample is reported in
Table 1. The mean participant age was 45.4 (SD 15.4), and 115
(66.9%) of participants were female. The mean baseline GAD-7
Fig. 1. Modeled GAD-7 symptom improvement during treatment as a function of baseline effi
symptomatic change over the course of the trial (p ¼ 0.008). Modeled symptom trajectori
tom severity.
score was 15.1 (SD 3.1), reflecting moderate to severe GAD symp-
toms. The average participant reported having been in their current
GAD episode for 8.4 years, having had their first episode as a young
adult (mean ¼ 21.4), and having tried at least one prior treatment
for their GAD (mean ¼ 1.5). Approximately a third of the sample
qualified for a current major depressive episode (n ¼ 54; 31.4%).

Baseline efficacy expectancy and side-effect expectancy were
unrelated to each other (r¼�0.04, p¼ 0.620). Neither variable was
associated with baseline symptom severity on the GAD-7, although
some correlations were observed between expectancies and base-
line data (see Table 1).
3.1. Expectancy and continuous treatment outcomes

Participants with higher efficacy expectancy (METE) scores at
baseline experienced greater GAD-7 symptomatic improvement
over eight weeks of treatment (b ¼ �0.25 [95% CI:

�0.39 to�0.11], t[170.1]¼�3.46, p< 0.001; see Fig.1). Adjusting
for age, the only potential confounder, higher efficacy expectancy
remained a significant predictor (adjusted b ¼ �0.21 [95% CI: -0.36
cacy expectancy. Individuals with more efficacy expectancy experienced more GAD-7
es displayed for different levels of efficacy expectancy with the same baseline symp-



Fig. 2. Illustration of the predicted percentage of patients meeting clinical response criteria at different levels of efficacy expectancy. In a logistic regression, individuals with more
baseline efficacy expectancy were more likely to experience a clinically significant response to treatment by Week 8 (p ¼ 0.002). 95% BcA bootstrapped confidence intervals
displayed.

3 One reviewer brought up the interesting possibility that prior experiences on
active medications might both shape expectancies and relate to conditioned re-
sponses to pill-taking, resulting in an expectancy effect driven by past “active” drug
effects (Stewart-Williams and Podd, 2004). A similar point is that past patient ex-
periences of a drug could relate to the patient's biological response profile to
medication, which would then be correlated with an expectancy (e.g., “Since my
last drug gave me side effects [partially due to my biological profile], I will expect
this new drug to give me side effects”). An expectancy-outcome correlation in this
instance would be (in part) an epiphenomenon of the patient's biological responses
to medication. We examined these potential confounders using information pa-
tients provided on the number of prior psychopharmacological treatments they had
attempted for their GAD. Notably, neither type of expectancy significantly corre-
lated with prior treatments. In addition, if prior drug exposures were strongly
informing a patient's chamomile expectancies, we might expect to detect hetero-
scedasticity in the correlation between expectancies and drug exposures (i.e., as
prior treatments increases, we would see a greater frequency of relatively higher
and lower expectancy values). Heteroscedasticity would be observed because pa-
tients with more past drug exposures would have more opportunities to form
relatively more positive or negative expectancies, based on how successful these
past drug trials were. Using the Breusch-Pagan test of heteroscedasticity, we did not
find that patients with more past drug exposures had a larger spread of expec-
tancies (p ¼ 0.482 and p ¼ 0.287 for METE and MESET, respectively). We also
examined whether simultaneously controlling for number of prior treatments in
our three types of analyses notably attenuated the predictive value of expectancies.
When additionally controlling for the relationship between prior treatments and
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to �0.07], t[168.8] ¼ �2.90, p ¼ 0.004). Furthermore, when
adjusting for predicted GAD-7 change from the prognostic model,
higher efficacy expectancy remained significantly associated with
increased GAD-7 improvement (adjusted b ¼ �0.19 [95% CI: -0.33
to �0.05], t[165.8] ¼ �2.59, p ¼ 0.011).

Similar relationships were observed for continuous secondary
outcome measures. The METE score predicted a larger reduction in
anxiety symptoms by the observer-rated HARS (b ¼ �0.20 [95% CI:
-0.32 to �0.07], t[169.8] ¼ �3.10, p ¼ 0.002) and improved well-
being as measured by the PGWB (b ¼ 0.27 [95% CI: 0.14 to 0.40], t
[157.3] ¼ 4.06, p < 0.001).

On the contrary, baseline side effect expectancy measured by
MESET did not predict GAD-7 change (b ¼ 0.08 [95% CI: -0.07 to
0.22], t[166.8] ¼ 1.03, p ¼ 0.306), nor did it predict change in any
secondary outcomes.

3.2. Expectancy and clinical response

Among 172 participants, 99 (58%) met clinical response criteria
after eight weeks of treatment. Controlling for baseline symptom
severity, patients with higher efficacy expectancy scores weremore
likely to be clinical responders atWeek 8 (odds ratio¼ 1.69 [95% CI:
1.23 to 2.37], c2(1) ¼ 10.90, p ¼ 0.002; illustrated in Fig. 2).
Adjusting additionally for predicted GAD-7 change, the relationship
between expectancy and clinical response remained significant
(p ¼ 0.003).2

Conversely, there was no relationship between baseline side
effect expectancy and response at Week 8 (adjusted OR ¼ 1.08 [95%
CI: 0.79 to 1.47], c2(1) ¼ 0.26, p ¼ 0.613).

3.3. Expectancy and experience of treatment-related side effects

The average number of side effects potentially attributable to
treatment reported during the course of eight weeks of treatment
was 0.93 (SD ¼ 1.52). Participants with higher side effect expec-
tancy reported more side effect events that were potentially
attributable to treatment (log expected count ¼ 0.30 [95% CI: 0.05
to 0.56], SE ¼ 0.13, p ¼ 0.014; illustrated in Fig. 3). Adjusting for
2 Findings were similar when examining differentiation between response and
nonresponse among only trial completers (METE p ¼ 0.004).
patients’ employment status, the only potential confounder, higher
MESET score still predicted side effect reports (adjusted log ex-
pected count ¼ 0.26 [95% CI: 0.00 to 0.51], SE ¼ 0.12, p ¼ 0.038).3

By contrast, outcome expectancy measured by METE had no
significant relationship to side effect reporting (log expected
count ¼ �0.05 [95% CI: -0.30 to 0.19], SE ¼ 0.13, p ¼ 0.684).

4. Discussion

In this open-label study of oral chamomile extract for general-
ized anxiety disorder, participants with higher expectancy for
positive outcomes experienced greater reduction of anxiety
symptoms and were more likely to meet criteria for clinically sig-
nificant response to treatment. In addition, patients who expected
more side effects reported a higher number of side effects during
continuous GAD-7 improvement, higher efficacy expectancy was still a significant
predictor of GAD-7 improvement (p ¼ 0.010). Similarly, adding prior treatments as
a controlling covariate in the analyses of clinical response and side effect reports
did not notably diminish the predictive power of expectancies (ps ¼ 0.002 and
0.010, respectively).



Fig. 3. Illustration of the predicted number of potentially treatment-related side effects reported among patients with relatively higher versus lower side effect expectancy. In a negative
binomial regression, patients with higher baseline side effect expectancy reported more side effects potentially attributable to treatment (continuous analysis p ¼ 0.038). 95% BcA
bootstrapped confidence intervals displayed.
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treatment, relative to those who expected very few side effects. Our
results suggest that expectancies can be measured and predict
quantifiable effects on treatment outcomes.

Moreover, the prediction of response from patients' expec-
tancies was not accounted for by any of the demographic, disease
factor, and treatment history variables evaluated along with
assessment of patients' expectations. The predictive power of ex-
pectancies was significant even when simultaneously controlling
for a patient's predicted prognosis as estimated from a multivariate
model including several baseline characteristics, suggesting that
expectancies add unique value in predicting patient outcomes.
Thus, expectancies may be a specific patient-level component of
response to treatment that can be harnessed in clinical research
and care (Rutherford et al., 2014b).

By observing a positive relationship between expectancies and
anxiety outcomes, our findings converge with recent meta-analytic
evidence suggesting that treatment expectancies contribute to
active medication efficacy in anxiety clinical trials (Gaudiano et al.,
2013; Rutherford et al., 2009a, 2015), and not only in trials treating
depression (Leuchter et al., 2014; Rutherford et al., 2009b, 2016,
2014b). Expectancies may be an element of placebo and nocebo
effects in active treatments for anxiety, a hypothesis which should
be tested explicitly in future studies.

It is of note that our study found that response expectancies and
side effect expectancies were not correlated with each other, and
each predicted patients' experiences during treatment in the rele-
vant, but not the other, domain. Simply measuring a patient's
general “positive” versus “negative” expectancy would havemissed
these distinctions, which our findings suggest are clinically mean-
ingful in predicting treatment responses. Future investigations
might examine to what extent specific treatment expectancies bear
differential predictions to outcomes, as compared to apparently
more trait-like health optimism and pessimism, which might be
less alterable in the short-term (Haanstra et al., 2015). Furthermore,
treatment-specific expectancies may be further distinguished be-
tween belief that a treatment is generally effective in the popula-
tion, and conviction that a treatment will be efficacious for you
personally (Barth et al., 2016). This study only measured the latter
type of expectancy.

Our study does not explain the mechanism(s) by which
treatment-specific expectancies were reliably related to experi-
ences on chamomile. One possibility is that outcome expectancies
may influence whether and how patients progressively capitalize
on the treatment they receive by making changes in their lives,
such as by building on the support they receive from their clinician
(Barnicot et al., 2014; Zilcha-Mano et al., 2015) or the functional
gains produced by the drug. Patients with high side effect expec-
tancy may tend to monitor their body states more vigilantly, with
these patients thus beingmore prone to interpret bodily changes as
side effects (Olatunji et al., 2007). However, more focused study is
necessary to understand the specific mechanisms and time-course
of different expectancy relationships.

Several limitations of the study should be noted. First, this was
an observational study of the relationship between baseline ex-
pectancies and symptomatic outcomes and side effect burden. As
expectancies were not directly manipulated, we cannot conclude
that different baseline expectancies in any way “caused” particular
experiences on the drug. On the other hand, the benefit of this
design is that it suggests that naturalistic expectancies (i.e., ex-
pectancies held by the patient as they begin a treatment in a trial)
may be predictive of experiences on medication. Second, this study
investigated expectancies in a treatment for GAD, and future
research is needed to both appropriately measure and examine the
effects of expectancies in the treatment of other anxiety disorders.
Third, these findings were tested in the context of a clinical trial,
which may have enhanced positive expectancies and decreased
negative expectancies, and provided a particularly convincing
treatment frame in which expectancies could influence treatment
course. External validity of these results would depend on their
replication in a naturalistic clinic setting.

In addition, previous work in depression suggests that expec-
tancies and “common factors”may be more predictive of change in
placebo as compared to active psychopharmacological treatments
(Leuchter et al., 2014; Zilcha-Mano et al., 2015), a pattern which
cannot be assessed in the present trial due to a lack of placebo
control during the acute phase. Similarly, due to the lack of a pla-
cebo or active-medication control in this phase of treatment, we
cannot be sure that expectancy effects would be observed if pa-
tients were not taking chamomile specifically. Future randomized
trials should examine the relationship between expectancies and
outcomes on both on placebo and other types of active medication
(e.g., Leuchter et al., 2014), to ascertain to what extent expectancies
do or do not drive placebo and nocebo response in pure placebo and
in the context of active drug effects.

Lastly, while expectancies were not confounded with any of the
other characteristics we evaluated at baseline (such as number of
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prior drug treatments), there may have been unmeasured con-
founders. For example, prior exposures to medications or chamo-
mile specifically may result in a conditioned response to future
drugs or placebos (Stewart-Williams and Podd, 2004) that corre-
lates with expectancies (i.e., “I did well on drugs previously, so I will
do so again”). Patient experiences on a drug (e.g., unusual sensi-
tivity to drug effects) could also shape a patient's expectancies but
ultimately bespeak more static, enduring characteristics of how
they respond to a given medication class. Nevertheless, the po-
tential for confounding relationships, while necessary to examine
in future work, does not invalidate the pragmatic clinical and
research use of expectancy measurements.

Given the observed predictive power of expectancies in both
this and other investigations, researchers should consider
measuring patient expectancies in clinical trials to enumerate and
account for this potential specific component of treatment
response and side effects (Leuchter et al., 2014). As many psychi-
atric trials fail to identify beneficial effects of activemedication over
placebo (Rutherford et al., 2014a; Rutherford and Roose, 2013;
Turner et al., 2008), even with placebo responder wash-outs (Lee
et al., 2004), researchers may consider controlling for expec-
tancies in statistical analyses of treatment outcomes to clarify the
unique contributions of the active drug. However, future experi-
mental studies are necessary to help determine how best to
incorporate expectancies into clinical trial design and analysis.

On the other hand, in the context of patient-centered care, pa-
tient expectancies may be an important factor to consider when a
doctor and patient are choosing between treatments. In the treat-
ment of GAD, most drugs and evidence-based psychosocial treat-
ments have been found to have approximately equivalent efficacy
on average (Mitte, 2005; Mitte et al., 2005; Westen and Morrison,
2001). Within this context, selecting a treatment based on the
patient's expectancies among different treatments may improve
the patient's probability of experiencing a clinical response, and
minimize their side effect burden. Future intervention research
should also investigate whether enhancing a patient's treatment
expectancies or aligning treatments with patients' expectancy may
augment routine clinical outcomes (Rutherford et al., 2013, 2016).
Overall, our study suggests that patient expectancies are an easily
quantifiable psychological factor that predicts both therapeutic
outcomes and experience of side effects during psychopharmaco-
logical treatment for GAD.
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