1duasnue Joyiny vd-HIN 1duasnue Joyiny vd-HIN

1duasnue Joyiny vd-HIN

s NIH Public Access
Y,

Author Manuscript

Published in final edited form as:
J Manipulative Physiol Ther. 2010 January ; 33(1): 5-13. doi:10.1016/j.jmpt.2009.11.007.

A Preliminary Path Analysis of Expectancy and Patient-Provider
Encounter in an Open-label Randomized Controlled Trial of Spinal
Manipulation for Cervicogenic Headache

Mitchell Haas, DC®, Mikel Aickin, PhDP, and Darcy Vavrek, NDC

a Dean of Research, Center for Outcomes Studies, Western States Chiropractic College, Portland,
Oregon, USA

b Research Professor, Department of Family & Community Medicine and Program in Integrative
Medicine, University of Arizona, Tuscan, Arizona

¢ Assistant Professor of Research, Center for Outcomes Studies, Western States Chiropractic
College, Portland, Oregon, USA

Abstract

Objective—The purpose of this paper is to present a preliminary model to identify the effects of
expectancy of treatment success and the patient-provider encounter (PPE) on outcomes in an open-
label randomized trial.

Methods—80 participants with chronic cervicogenic headache (CGH) were randomized to 4
groups: 2 levels of treatment dose (8 or 16) and 2 levels of therapy from a chiropractor (spinal
manipulation or light massage). Providers were instructed to have equal enthusiasm for all care.
Structural equation modeling with standardized path coefficients (B) was used in a path analysis to
identify the effects of patient expectancy and the PPE on CGH pain. The model included monthly
pain from baseline to 12 weeks. Expectancy and PPE were evaluated on Likert scales. The PPE was
measured as patient perception of chiropractor enthusiasm, confidence, and comfort with care.

Results—Baseline patient expectancy was balanced across groups. PPE measures were balanced
across groups and consistent over the 8-week treatment period. Treatment and baseline pain had the
strongest effects on pain outcomes (|| =.46 to .59). Expectations had little effect on pain (|| < .15).
The PPE had a weak effect on pain (|| = .03 to .27) and on subsequent confidence in treatment
success (|B| = .09 and .12).

Conclusions—Encouraging equipoise in the provider-patient encounter and balancing expectancy
across treatment groups may protect against some confounding related to the absence of blinding in
arandomized controlled trial of pain. In this trial, their effects were found to be small relative to the
effects of treatment and baseline values.
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INTRODUCTION

The therapeutic effects of care are complex and include far more than the consequences of a
specific intervention.! Hence, nonspecific effects of care clearly need to be addressed in the
design of randomized trials. Patient response expectancy can be a major contributor to an
observed treatment effect,2:3 and provider enthusiasm during the patient-provider encounter
(PPE) can also have a positive effect on treatment outcomes.* Three trials on chronic and one
on acute low back pain have reported the effects of baseline expectation of treatment success
on functional disability with mixed results.>=8 For acute pain, general expectancy of success,
but not expectation of specific treatments’ success, was observed to be a determinant in a choice
trial on acute low back pain that included chiropractic as an option.® For chronic pain,
expectation of success in the treatment that the participant received was an important
determinant of outcomes in a comparison of acupuncture and massage.® Expectancy also
affected outcomes in a trial comparing physical therapy, cognitive-behavioral therapy and
combination of the two.” However, expectation of success did not affect outcomes in a more
recent trial comparing acupuncture, sham acupuncture, and medical care.® None of these trials
looked at the influence of evolving expectations over time or the PPE on outcomes.

Itis well known that blinding of participant and provider is important in establishing the internal
validity for randomized trials of treatment efficacy.® Blinding of participant and provider are
universally included as important components of quality scoring instruments used for
systematic reviews of randomized trials.1%:11 Blinding serves to control the effects of
expectancy of treatment success and the nonspecific effects of PPE across groups in studies of
efficacy, where the goal is to isolate the specific effects of an intervention above and beyond
its social contexts. Unfortunately, it is often not possible to blind patients and providers in
studies evaluating the efficacy or relative efficacy of manual therapies. However, steps can be
taken that can help minimize the effects expectation and the PPE.

We conducted a randomized trial, described below, evaluating the efficacy of spinal
manipulative therapy and comparing two doses of intervention provided by a chiropractor for
the care of cervicogenic headache (CGH).12 We found that SMT had a clinically important
advantage over light massage and there was little effect of dose on headache pain and number.
The purpose of this report is to describe the methods we used for addressing initial expectancy
and the PPE, and to present a preliminary path analysis modeling the effects of ongoing
expectation of success and PPE on CGH number and pain outcomes.

METHODS

Design and Protocol

The methods are presented in detail in the principal report of trial outcomes.12 Briefly, a
prospective randomized controlled trial was conducted using a 2x2 balanced factorial design.
A total of 80 participants (n = 20 per group) were randomized. Patients were allocated to two
levels of dose (8 or 16 treatment sessions). They were also randomized to 2 levels of
intervention: spinal manipulation (SMT) or a minimal light massage (LM) control to isolate
the effect of SMT above the effect of touching the patient therapeutically. Randomization was
conducted using computer-generated, design adaptive allocation13:14 to balance 7 potential
confounding baseline variables. Most relevant to this report was the difference in patient
confidence in the success of SMT and LM. The other variables were age, gender, migraine,
CGH pain intensity, number of CGH, and difference in expected optimal number of sessions
for treatment with SMT and LM. Some of these variables were collected at the time of
randomization so that allocation to treatment group was concealed from all study personnel.
Participants and treating chiropractors were not blinded to intervention after randomization.
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All participants were scheduled to receive 16 office visits of 10 minutes duration to a study
chiropractor, 2 per week for 8 weeks. Patients were treated (SMT or LM) once or twice per
week. Participants allocated to 8 treatment sessions were also assigned to 8 visits for a manual
examination once per week. These attention-control visits were used to control time and
interaction with the chiropractor, as well as the effects of touching the patients.

Prior to randomization, participants were informed that we were investigation the effects of a
manipulation and massage protocol. They were told dispassionately that there was potential
benefit from either treatment, with no emphasis placed on either regimen. Descriptions were
scripted for the phone interview and the consent form signed by the patients. Participants were
told they would be randomized to receive either spinal manipulation or light massage. The
screening chiropractor described study manipulation and massage in detail.

The treating chiropractors interacted with the patients at each visit. They took brief histories
and chatted with the patients as in usual practice. The chiropractors were asked to interact with
the participants with equal enthusiasm for care across the different interventions and doses of
care. Equipoise in enthusiasm and other variables were monitored through patient
questionnaire described below. Study investigators (chiropractors) were also asked to give
feedback to the treating chiropractors if they noted any patterns of unintentional breach of
equipoise across groups during study-visit observations.

Follow-up of study outcomes used in this report was conducted by mailed questionnaire at 12
weeks and through phone interview by a blinded research assistant at 4 and 8 weeks. The
primary outcome, identified in advance, was self-reported CGH pain intensity. Analysis was
conducted using the intention-to-treat principle.

The trial was approved by the Western States Chiropractic College Institutional Review Board
(FWA 851). It was registered on ClinicalTrials.gov (NLM identifier NCT00246350).

Participants

Volunteers were eligible if they had a history of at least 5 CGH per month for 3 months, with
CGH as defined by the International Headache Society (IHS) in 1998 (excluding the
radiographic criterion).1® The IHS criteria were: 1) pain localized in the neck and occipital
region that may project to forehead, orbital region, temples, vertex, or ears; 2) pain precipitated
or aggravated by particular neck movements or posture; and 3) either resistance/limitation of
passive neck motion, palpatory changes in neck musculature or altered response to stretching/
contraction, or abnormal neck muscle tenderness. Participants had a minimum score of 25 on
the 100-point pain intensity scale to prevent floor effects.

Potential participants were excluded if they were taking prophylactic medication for headache,
or had manipulation/professional massage care for the neck or for headache in the prior 3
months. Participants were ineligible for contraindications to spinal manipulationl® or
complicating conditions that may be related to clinical outcomes: malignancy, spinal infection,
vertebral tumors or fracture, cervical instability, blood dyscrasia or anti-coagulant therapy,
thrombophlebitis, long-term corticosteroid use, stroke risk, severe head/neck trauma, neck/
intracranial surgery within the previous 5 years, radiating pain/neurological deficits to the
upper extremities or cervical disc condition, arthritis of the cervical spine, severe osteoporosis,
referred neck pain of organic origin, or pregnancy. Persons were also ineligible for other types
of headache with etiologies that may confound the effects of manipulation on the cervicogenic
component: cluster, metabolic/toxic, sinus, and HA associated with temporomandibular
disease, tumors, and glaucoma.
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Assessment and Intervention

A chiropractor/faculty member with 15 years experience screened volunteers for study
eligibility through case history, standard orthopedic/neurological exam, heat sensitivity test,
and 3-view cervical x-ray using the protocols of Vernonl” and Souzal® for CGH and those of
Gatterman and Panzer1® for the cervical region. Four chiropractors with over 20 years of
experience served as the study treatment providers.

The 2 SMT groups received high velocity, low amplitude spinal manipulation of the cervical
and upper thoracic (transitional region) spine at each visit as described by Peterson and
Bergmann.1® Modifications in manipulation recommended for older patients were permitted
as required.29:21 To relax the neck and upper back in preparation for spinal manipulation,2?
the chiropractor administered a moist heat pack for 5 minutes and conducted a light massage
for 2 minutes (described below) as in previous headache trials.23:24

The 2 LM control groups received 5 minutes of moist heat (as above) followed by 5 minutes
of light massage. Light massage consisted of gentle effleurage (gliding) and gentle pétrissage
(kneading) of the neck and shoulder muscles.1%:2 This allowed us to control contact with the
patient with an intervention that was expected to have relatively small specific effects. This
was because SMT had been shown superior to deep massage?6 and the LM application was

much lighter and of much shorter duration than found in massage trials and common practice.
27,28

Participants receiving only 8 treatment sessions attended the attention-control examination
visits. These included a standardized manual examination: motion and static palpation of the
cervical and upper thoracic regions, inclinometric evaluation of active cervical range of motion
and associated pain, and algometric pain threshold evaluated over articular pillars/transverse
processes.1?

Study Variables for this Report

CGH pain intensity, the primary study outcome, was evaluated using the Modified Von Korff
pain scale of Underwood et al.2? It is the average of three 11-point numerical rating scales:

CGH pain today, worst CGH pain in last 4 weeks, and average CGH pain in the last 4 weeks.
The scale is scored from 0 to 100 with a lower score more favorable. A 10-point difference

between groups was designated in advance as clinically important.11 The scale has been shown
to be reliable, valid, and responsive for measuring pain (including headache) and was chosen
for its brevity, simplicity, acceptability to participants, and validity as a phone questionnaire.
29 CGH pain improvement (CGH A Pain) was defined as follow-up pain minus baseline pain.

Patient expectation was evaluated as confidence in the success of assigned study intervention
using Interstudy’s Low Back Pain TyPE Specification instrument39 (e.g., “How confident are
you that spinal manipulation therapy will be able to successfully treat your headache
problem?”). The 6-point Likert scales were anchored by “extremely uncertain” and “extremely
certain.” Measures of the PPE included measures of patient perception of chiropractor
enthusiasm for care, comfort treating CGH, confidence in care success, and adequate time spent
with the patient. For example, “My doctor seemed enthusiastic about my treatment program.”
The 4 variables were measured on 5-point Likert scales anchored by “strongly disagree” to
strongly agree.”31:32 The initial evaluation of these 4 variables at 2 weeks (i.e., least likely to
be confounded with treatment effects) were used as the measures of equipoise.

Statistical Analysis

Structural Equation Modeling33 was used to conduct a path analysis to identify the direct and
indirect effects of patient expectancy (expressed as confidence in treatment success) and the
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patient-provider encounter on CGH pain improvement. All measured variables in the analyses
were standardized (mean = 0, SD = 1), while latent variables were standardized so that their
residual variances were 1.0. Path coefficients (B) are generally on a —1 to 1 scale and are
analogous to standardized partial regression coefficients. The absolute magnitudes |p| indicate
the strength of the relationship between variables. Statistical significance was not included
because of the preliminary nature of the model.

A latent variable was created to represent the generalized treatment effect on outcomes. This
latent treatment variable was defined to be influenced by 3 treatment indicators: intervention
(manipulation vs. light massage), dose (16 vs. 8 visits), and intervention x dose interaction.
Latent variables were also created to represent the PPE at 3 time points. They were defined by
their influences on the measures of patient perception of the chiropractor (enthusiasm for
treatment, comfort with treatment, confidence in treatment, and adequacy of time spent).

In the structural equation model, CGH pain improvement was predicted by the latent treatment
variable, baseline CGH pain, expectation of treatment success, and by the PPE. The PPE also
was presumed to influence subsequent expectations. In addition, pain improvement was
presumed to influence concurrent expectations and PPE.

A second path analysis was conducted. In this model, the outcome was improvement in the
number of CGH in the prior 4 weeks compared the number of CGH in the prior 4 weeks at
baseline.

RESULTS

The study flow chart and details of adherence to treatment and compliance with follow-up are
presented in Figure 1 with further details published elsewhere.12 On average, patients complied
with 86% of study visits. Overall, 83% to 100% of patient data for each variable were available
for this analysis.

Baseline characteristics are presented in Table 1. Participants were generally young and
predominantly women. They averaged about 4 CGH per week and had a mean pain intensity
of 54.3 (SD = 16.9). About a quarter were also migraine sufferers. Table 2 shows improvement
in pain and number of headaches in all groups. Differences between SMT and LM in pain
intensity and headache number have been previously reported as statistically significant and
clinically important; dose effects were small.12

Expectations and PPE

Patient confidence in and anticipated dose required for treatment success for the two
interventions were balanced across groups at baseline (Table 1). Patient confidence in the
success of the study treatment received was also balanced across groups at baseline. Confidence
grew over time in the groups receiving SMT, perhaps due to better outcomes (Table 2).
Consistent with a goal of this study, the PPE measures were generally balanced across groups
at each time point. Furthermore, inspection of Table 2 shows that the PPE variables were stable
over the 8-week treatment period. One exception to balance across groups was perception of
provider confidence. However, we must caution that some participants brought to our attention
that the question was not applicable for them and they were forced to guess. We do not know
the extent, distribution, or effect of this problem.

Structural Equation Model

The structural equation model is presented in Figure 2. Squares show measured variables and
circles represent theoretical constructs (latent variables). The arrows represent the direction of
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presumed influence. The path coefficients for the 4 perception variables and 3 treatment
indicators that define the latent variables are omitted from Figure 2 and presented below.

The principal findings of the study were that expectations at one time point had little effect on
pain improvement at the next time point (Jp| = 0.06 to 0.15) and the PPE was weakly related
to subsequent pain improvement (|| = 0.03 to 0.27). These findings were in contrast with the
effects of baseline pain (|p| = 0.50 to 0.57) and treatment (|| = 0.46 to 0.59) on pain outcomes.
As such, expectation and PPE had a relatively small effect on outcomes relative to the care and
baseline pain parameters in this study.

Also of interest, the PPE had a weak effect on subsequent patient expectations of treatment
success (|| = 0.09 and 0.12). Hence, at 4 and 8 weeks, pain improvement had at most a modest
effect on concurrent expectations (|g| = 0.35 and 0.23) and an inconsistent effect on concurrent
PPE (|B| = 0.10 and 0.39).

For simplicity of presentation, the path coefficients for the measured treatment and PPE
variables were omitted from Figure 2. The latent treatment variable was influenced by
intervention, dose, and intervention x dose interaction as follows: |g| = 0.53, 0.31, and 0.11,
respectively. The PPE latent variables at 2, 4, and 8 weeks also had a meaningful effect on
patient perception of chiropractor enthusiasm, confidence, comfort with care, and sufficiency
of time spent with the patient (|| > 0.60 for 10 of the 12 perception measures).

The signs of the path coefficients can be interpreted as follows. The negative sign showed that
greater decrease in pain was associated with greater baseline pain. Greater decrease in pain
was also associated with SMT intervention and the higher dose of care. Greater decrease in
pain was associated to a modest extent with higher concurrent expectation of treatment success,
despite expectation not influencing subsequent outcomes. Greater decrease in pain at 8 weeks
was also modestly associated with a more positive PPE at that time point. The path coefficient
connecting PPE to later outcomes was expected to be negative (i.e., a more positive encounter
would lead to more improvement). Figure 2 shows that the signs for these small path
coefficients were mixed.

There were no noteworthy distinctions between the structural equation models for
improvement in CGH pain and for improvement in the number of CGH. The latter model is
thus not shown.

DISCUSSION

Patient-Provider Encounter

Overall, the treating chiropractors were able to interact with their patients with equipoise
regarding 2 manual therapies and 2 doses of intervention in an open-label randomized
controlled trial. Balance was maintained longitudinally between and within groups. We were
specifically interested in balancing chiropractor enthusiasm, a characteristic that we felt the
chiropractors could be mindful of and deliberately control. This was particularly important
because the same chiropractors provided both manual therapies in the study. Our study suggests
that studies can be designed where treating chiropractors do not interact with the participants
differentially across treatment groups, and systematic bias favoring SMT from provider-
created expectancy can be controlled to the extent that it would not be an important contributor
to observed treatment effects.

Although we sought balance in the PPE across groups, we did not try to control the level of
individual provider enthusiasm and other patient-interaction parameters. We assumed
variability between providers because of differing chiropractor personalities and variability
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within providers because of differing patient-provider dynamics. The small standard deviations
of the variables measured indicate that actual provider variability did not greatly influence the
patient perception of the PPE. Furthermore, the path coefficients showed that the PPE was at
most weakly associated with outcomes. Either there was in fact little variation between doctors,
or personality differences simply did not affect patient perception of the PPE.

It must be pointed out that this study was not designed to assess the magnitude of the
contribution of provider enthusiasm to outcomes (i.e., we did not randomize level of
chiropractor enthusiasm). Future research would be required to evaluate the possibility that the
PPE contributes a uniform ceiling effect that limits patient improvement from study
interventions, despite PPE balance across groups and low association with outcomes.

Expectations

The second major finding of our analysis was that expectation did not appreciably influence
subsequent pain improvement outcomes. There are several possible explanations. Expectation
may truly have no causal effect on subsequent pain improvement in the population under study
conditions of a randomized trial. Finally, different relationships across groups between
expectation and outcomes (interaction effect) may have obscured the influence of expectation
on pain improvement. In any event, expectation has been shown to be a determinant of disability
outcomes in both acute® and chronic® low back pain in other studies.

In our study, balance in expectation for success of the assigned treatment across study groups
(Table 2) occurred because participants rated confidence in success equally for both treatments
(SMT and LM). This was unanticipated. One would guess that SMT would be more appealing
than the light massage described in the consent form. The fact that expectation for success of
the assigned treatment was balanced across groups and unrelated to outcomes was fortuitous.
However, it does show that prior expectation does not necessarily affect outcomes in unblinded
trials of manual therapies.

Randomization can be used to balance expectation for each of the interventions across
treatment groups in a trial. There is no guarantee, however, that randomization will balance
baseline expectation for the actual assigned treatment. This is because if there is a systematic
difference in prior expectation between treatments, then randomization that balances
expectation of both treatments across groups will preserve the systematic difference in
expectation of “my own” treatment success. This can have several consequences. First, despite
randomization, an expectation that influences outcomes in participants aware of their treatment
will introduce bias in an unblinded randomized trial, unless mean expectations for both study
interventions are fortuitously the same. Second, assigned treatment expectation or assigned
minus comparison treatment expectation can be determinants of outcomes, whereas
expectations of the individual treatments or difference between treatments might not.

It is advantageous to evaluate expectations in randomized trials of manual therapy and
investigators should consider balancing them across study groups. One methodological
question that remains to be answered is which form of expectation variables should be used as
baseline covariates in the analysis of efficacy studies seeking to isolate the effect of a single
component of care, such as SMT. Potential baseline covariates fall into 2 categories: those that
cannot be used in treatment allocation and those that can (e.g., in stratification or design-
adaptive allocation). Possibilities for those that cannot be allocated include expectation of the
assigned treatment or the difference between assigned treatment and a comparison intervention.
Alternatively, variables that can be used in treatment allocation are difference between 2
treatment expectations or expectations for both treatments. Another important question is
whether covariates should be included in the primary or a sensitivity analysis. Finally, a more
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interesting methodological question is whether the PPE can mitigate the effect of expectation
on outcomes after baseline.

There are important limitations to our structural equation models. Although sample size in this
study is small for a structural equation analysis, the exercise was worthwhile nonetheless, for
indicating potentially large or potentially nonexistent effects. Standardization of variables is
justified because the indicative results were to serve as general guides, rather than definitive
results.

Our model must be considered preliminary because precise and stable estimates of the path
coefficients for a model of this complexity requires at least several hundreds of patients.33
Second, path analysis is only as good as the variables in the model and the presumed pathways
included. Other important determinants, confounders, and paths between variables could
change the relationship of outcomes with expectancy or the PPE. For example, different
measures of expectancy and the PPE might yield different results. In addition, expectations
might influence subsequent PPE; these paths were not included. Also, there could be feedback
loops between concurrent outcomes, expectations, and the PPE; that is, there can be mutual
causal relationships between these variables. A larger sample is required to construct a more
sophisticated model to take all these possibilities into account.

In general, Latent variables must be used with caution. Our constructs for treatment and the
PPE appear reasonable, however, because of the strength of the path coefficients connecting
treatment to intervention and dose, and connecting the PPE to patient perception of the
interaction with the chiropractor. In addition, we wanted to make an assessment of whether
expectancy or PPE could provide alternative explanations for treatment effects. This would
have been the indication if treatment effects had vanished when these factors were included in
the model, and the only way to test this was to include treatment effects.

It must also be emphasized that our findings are only applicable to studies of efficacy where
the PPE and associated expectations are considered confounders to be controlled. In other study
designs, nonspecific effects are considered beneficial to the patient and considered a
component of the therapy under investigation. These include, for example, studies of efficacy
of whole systems and effectiveness of real world practice. The design of these studies may
avoid suppression of the influence of the PPE or even seek to enhance it. The path coefficients
connected the PPE to outcomes would be expected to be significantly larger for these study
designs.

CONCLUSION

Several expected relationships were found supporting confidence that the analysis contains no
serious bias in estimating the effects of baseline or treatment on outcomes. There was evidence
for a coherent PPE variable, as judged by the patient. There was indication that successful
treatment leads to increased expectation of further benefit. There was no evidence for strong
consistent effects of either patient expectation or patient assessment of patient-practitioner
encounter on the reported CGH pain improvement and number of headaches. Based on an
elaborate structural equation model, in a relatively small sample, we did not find that either
expectation or patient-practitioner encounter effects on outcomes provide better explanations
than are provided by the effects of balanced treatment assignments.

Clearly, blinding is often not possible in efficacy and relative efficacy studies seeking to
evaluate the independent effects of a single component of care (such as SMT). It is therefore
important to control the effects of the patient-provider interaction on study outcomes to help
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optimize study internal validity. It appears that equipoise by the same providers across
intervention types can be accomplished. It also appears that it is possible to reduce the
confounding effect of the patient-provider encounter to a relatively small proportion of the
treatment effect found for the interventions under study. A challenging methodological issue
that remains is determining to what extent equipoise in the patient-provider encounter across
treatment arms can serve as a surrogate for double-blinding in randomized controlled trials.

PRACTICAL APPLICATIONS

»  Chiropractors can provide care with equipoise in an open-label randomized controlled
trial evaluating the effects of manual therapy and dose of care.

»  The patient-provider encounter can have minimal effect on pain outcomes in an
unblinded randomized controlled trial evaluating spinal manipulation.

o Patient expectation can have minimal impact on pain outcomes in an unblinded
randomized controlled trial evaluating spinal manipulation.
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Figure 1.
Study flow chart.
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Figure 2.

Structural equation model.
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