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Abstract

Pain is influenced by many factors other than external sources of tissue damage. Among these, the 

clinician-patient relationship is particularly important for pain diagnosis and treatment. However, 

the effects of the clinician-patient relationship on pain remain under-examined. We tested the 

hypothesis that patients who believe they share core beliefs and values with their clinician will 

report less pain than patients who do not. We also measured feelings of perceived clinician-patient 

similarity and trust to see if these interpersonal factors influenced pain. We did so by 

experimentally manipulating perceptions of similarity between participants playing the role of 

clinicians and participants playing the role of patients in simulated clinical interactions. 

Participants were placed in two groups based on their responses to a personal beliefs and values 

questionnaire and painful thermal stimulation was used as an analogue of a painful medical 

procedure. We found that patients reported feeling more similarity and trust toward their clinician 

when they were paired with clinicians from their own group. In turn, patients’ positive feelings of 

similarity and trust toward their clinicians — but not clinicians’ feelings toward patients or 

whether the clinician and patient were from the same group — predicted lower pain ratings. 

Finally, the most anxious patients exhibited the strongest relationship between their feelings about 

their clinicians and their pain report. These findings increase our understanding of context-driven 

pain modulation and suggest that interventions aimed at increasing patients’ feelings of similarity 

to and trust in health care providers may help reduce the pain experienced during medical care.
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Introduction

Although pain has historically been conceived of as a stimulus driven, bottom-up process,20 

research over the last several decades has demonstrated that pain is highly subjective and 

modifiable by many factors other than external sources of tissue damage.12, 32, 35, 65 

However, the potential pain modulating effects of one of the most proximate contexts to pain 

diagnosis and treatment, the clinician-patient relationship, remain under-examined. The 

effects of the clinician-patient relationship have typically been studied in the context of 

peripheral health outcomes such as patient satisfaction,61, 71 yet a growing body of work has 

now demonstrated associations between the clinician-patient relationship and biologically-

based outcome variables such as blood pressure and blood glucose.63 Several studies have 

even demonstrated a reduction in disease-related pain with physician training aimed at 

improving the clinician-patient relationship.14, 31 Within the pain literature, elements of the 

clinician-patient relationship including interpersonal factors such as communication,50 

social support,11, 56 and expectations of pain reduction5, 25 have been found to modulate 

pain. However, no study to date has tested the hypothesis that mere perceptions of the 

clinician-patient relationship may modulate the pain experienced during medical care, which 

is the central hypothesis we tested in the present study.

We focused on perceptions of the clinician-patient relationship related to shared 

sociocultural group membership, referred to here as group concordance, which has 

frequently been found to impact patient satisfaction. Patients have been found to report 

higher levels of satisfaction with clinicians who share their race,16, 39 gender,54 and 

language,19, 40 than with clinicians who do not. Group concordance is thought to positively 

impact social interactions by increasing feelings of self-similarity and trust between ingroup 

members.67 Furthermore, there is evidence that increased feelings of similarity and trust 

between ingroup members may contribute to the positive effects of clinician-patient group 

concordance on health outcomes. For example, Street and colleagues64 found that minority 

patients felt more personally similar to own-race physicians, and that greater feelings of 

personal similarity to physicians predicted higher levels of patient satisfaction, physician 

trust, and intent to adhere to treatment recommendations.

The potential of clinician-patient group concordance and feelings of trust and similarity to 

modulate pain perception has not been directly tested. Low levels of clinician similarity and 

trust reported by minority patients with other-race/ethnicity clinicians have been 

hypothesized to contribute to the higher levels of pain reported by minority compared to 

majority patients,23 suggesting a potential link between clinician-patient group concordance 

and patients’ perceptions of pain.

The influence of group concordance on interpersonal and intergroup behavior is difficult to 

study experimentally because participants cannot be randomly assigned to real-world 

sociocultural groups. Therefore, social psychologists have experimentally studied the 

behavioral consequences of group concordance by using an arbitrary criterion to create 

novel groups in the lab, an approach called the minimal group paradigm.66 A large body of 

literature has demonstrated that participants will favor their ingroup in the minimal group 

paradigm, and exhibit other behaviors typical of real-world intergroup situations;15 however, 
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the minimal group paradigm has not been used to study the effects of group concordance on 

the clinician-patient relationship or health outcomes such as pain.

In the present study, we tested the hypothesis that clinician-patient group concordance and 

perceptions of clinician-patient similarity and trust would influence the pain perceived 

during medical care. We did so by experimentally manipulating feelings of similarity 

between participants playing the roles of clinicians and patients in simulated clinical 

interactions using a modified version of the minimal group paradigm.66 The traditional 

minimal group paradigm creates artificial sociocultural groups based purely on an arbitrary 

criterion (e.g., shirt color). In contrast, our modified version of the minimal group paradigm 

involved the creation of groups based on responses to a questionnaire assessing core 

personal beliefs and values related to religion, politics, and gender. We chose to form groups 

using personal beliefs and values because patients’ perceptions of personal belief and value 

similarity to their physicians have been found to predict health outcomes such as patient 

satisfaction.64 We predicted lower pain ratings when “patients” were paired with group 

concordant “clinicians.” We also predicted that higher “patient” ratings of similarity and 

trust toward “clinicians” would be associated with lower pain ratings.

Lastly, we tested whether “patient” participants’ psychological characteristics moderated the 

impact of the “clinician-patient” relationship on pain perception. We focused on the 

“patient’s” level of anxiety and fear of pain, because the influence of the clinician-patient 

relationship on health outcomes has frequently been characterized as a placebo effect8, 21, 31 

and there is evidence that both anxiety and fear of pain influence the placebo response. 

Specifically, there is some evidence that placebos are most effective for highly anxious 

patients,58, 59 placebo responses are particularly high in clinical trials for anxiety 

disorders,53 and that placebos may act by decreasing anticipatory anxiety.9, 45 In contrast, 

fear of pain has been associated with a decrease in placebo response.44, 45 Therefore, we 

predicted that the clinician-patient relationship might have the greatest impact on pain for 

the most anxious “patients,” and the least impact for “patients” most fearful of pain.

Methods

Participants

Participants were a total of 80 (40 male) individuals (80% Non-Hispanic White) age 19–54 

years old (M = 26.19, SD = 9.43). Participants reported moderate socioeconomic status (M = 

33.55, SD = 12.32), on a scale from 8 (lowest SES) to 66 (highest SES) (Barratt, 2006). 

Participants reported no current or recent (past 6 months) neurological or psychiatric 

diagnosis and reported no current use of psychoactive or pain medications. Participants also 

reported no pain-related medical conditions (e.g., fibromyalgia), no reason to believe they 

would be especially sensitive or insensitive to contact heat, and did not report currently 

experiencing an unusual amount of pain. Participants were recruited from the Sona paid 

subject pool at the University of Colorado Boulder, which included members of the 

university and surrounding community. Only those participants in the Sona database who 

preliminarily met inclusion criteria were contacted. No participants were excluded from the 

study after screening other than those individuals who, upon screening, provided different 

responses that made them now ineligible (e.g., being above the study inclusion age after 
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initially reporting being below it). The study was approved by the University of Colorado 

Boulder institutional review board (IRB). Written informed consent was obtained from all 

participants.

Clinician-Patient Trait Measures

At home prior to coming to the lab, participants completed online questionnaires via a cloud 

based web survey tool, Qualtrics (Qualtrics Labs, Inc.). Questionnaires assessed trait level 

measures of participant anxiety and fear of pain, as we hypothesized that these factors might 

moderate the relationship between the simulated clinical interaction and pain perception. 

Questionnaires included form Y of the State-Trait Anxiety Inventory (STAI)62 trait subscale 

and the Fear of Pain Questionnaire-III (FPQ-III).47 The STAI-Trait subscale consisted of 20 

items which ask participants to rate how they generally feel on a 4-point Likert scale (1 = 

Not at all, 4 = Very much so). The items were summed to create a trait anxiety score, with 

higher numbers representing higher levels of trait anxiety. The STAI-Trait has been 

demonstrated to have good internal consistency and test-retest reliability, with a Cronbach’s 

α of .97 in a previous validation study.49 The FPQ-III asks participants to rate their fear 

associated with 30 different painful events (1 = Not at all, 3 to 5 = Extreme), with items 

grouped into the subscales Severe Pain, Minor Pain, and Medical Pain. Responses to the 

FPQ-III were summed to create a total Fear of Pain Index, with higher scores corresponding 

to greater fear of pain. The FPQ-III has been found to have good internal consistency and 

test-retest reliability in nonclinical samples,52, 57 with an acceptable Cronbach’s α of .935 

reported in a previous study of healthy individuals.18

Group creation and manipulation check

We manipulated feelings of interpersonal similarity between participants playing the role of 

clinician and patient by creating artificial sociocultural groups based on participants’ core 

beliefs and values, a modification of the minimal group paradigm.68 Participants’ beliefs and 

values were assessed using the Personal Beliefs and Values Questionnaire (PBVQ), a 

composite measure created for this study that included questions about religious beliefs and 

values from the Duke University Religion Index,36 endorsement of politically polarized 

beliefs and values used in a previous study,43 and gender role beliefs and values from the 

World Values Survey Wave 5.4 Participants completed the PBVQ online via Qualtrics prior 

to arriving at the lab for the study session. The average time between completion of the 

online forms and completion of the experimental session was approximately 1 week.

Each experimental session contained four same-gender participants, as previous studies have 

demonstrated an effect of subject-experimenter gender concordance on pain report.3, 41 After 

being shown a copy of the PBVQ as a reminder of the questions, participants were told by 

the experimenter that “We’re going to use your answers to that questionnaire to divide you 
into two groups. For confidentiality reasons we’re going to use color labels of green and 
yellow to assign the groups, but you can assume those in your color group have more similar 
values to yours than those in the other group,” thus avoiding deception. Participants were 

indeed assigned to either the “green group” or the “yellow group” based on the correlations 

of their responses to the PBVQ (highest correlations = same group) and given group color-

coded garments to wear during the study. However, because participants were not recruited 
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for the study based on information about their personal beliefs and values, the values held by 

individuals participating in the study on a given day varied randomly. Therefore, the 

grouping procedure did not systematically result in a high degree of belief and value 

similarity between participants in the same group or any consistent association between 

group identity (green or yellow) and a particular belief or value orientation (e.g., 

conservative or liberal). Therefore, any consistent effects of the group manipulation were 

due to the assumption of shared beliefs and values derived from the group assignment – 

analogous to the likely effects of real-world shared group membership in typically brief 

clinical interactions – rather than on rapport established between individuals with similar 

personal beliefs and values.

In order to check the efficacy of the group manipulation, participants completed a three-item 

Group Identification Questionnaire at the end of the study, modified from the Collective 

Identification Scale.70 The Group Identification Questionnaire asked participants 3 items 

regarding their group membership: “Belonging to a member of the green/yellow group is an 

important part of my identity,” “I am proud to be a member of the green/yellow group,” and 

“I value being a member of the green/yellow group.” Each item was on a 6-point Likert 

scale (1 = Strongly disagree, 6 = Strongly agree).

The purpose of study was described to participants as investigating “the effects of people’s 
personal beliefs and values on their experience when they get medical care.” In order to 

assess participant belief in the stated purpose of the study and their perception of the realism 

of the simulated clinical interaction, we averaged participants’ responses on a 150 point 

visual analog scale (VAS) to the following three questions to create a Study Belief Index: 1) 

how much they believed in the stated purpose of the study, 2) how much they believed in the 

stated basis for group assignment, and 3) how realistic they felt the simulated clinical 

interaction was.

Clinician-patient role assignment and training

We randomly assigned participants to the role of clinician or patient (one in each group) and 

participants were given clothing to match their roles: hospital gowns for patients and scrubs 

and white lab coats for clinicians (Figure 1). Clinicians were trained to introduce themselves 

and explain the heat stimulation procedure, perform the heat stimulation procedure on the 

experimenter to allow for assessment and correction of technique, and frequently remind the 

patient that they could ask to have the heat stimulation stopped at any time if the heat 

became intolerable. Patient training involved familiarization with the heat task and training 

and practice in making continuous within-trial and overall post-trial pain intensity ratings. 

Participants were trained in the simulated clinical interaction in groups of two based on role, 

not on group assignment. Thus, yellow and green clinicians were trained together and yellow 

and green patients were trained together.

Simulated clinical interaction

During each experimental session, each patient participated in two simulated clinical 

interactions, one with a clinician with similar personal beliefs and values (group concordant 

interaction) and one with a clinician with dissimilar personal beliefs and values (group 
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discordant interaction), with interaction order counterbalanced across participants. The 

experimenter was then seated at a table behind and partially out of view of the clinician and 

patient in order to monitor the quality and safety of the heat pain procedure while 

minimizing the influence on the realism of the simulated clinical interaction. To begin the 

simulated clinical interaction, the clinician introduced him or herself to the patient and re-

explained the thermal stimulation procedure and the fact that it was being used as an analog 

of a painful medical procedure, answered any questions the participant had, and reminded 

the participant that they could ask to have the thermal stimulation stopped at any point if the 

pain became intolerable. During this introductory period and throughout the simulated 

clinical interaction, the clinician was also free to engage in other kinds of conversation in 

order to establish rapport. The clinician then performed the thermal stimulation procedure on 

the patient.

Thermal stimulation was controlled by an E-Prime program and was delivered to four evenly 

spaced locations on the volar surface of the left forearm of the patient using a 16 mm x 16 

mm contact Peltier thermode (Medoc, Inc.). Thermal stimulation was delivered at three 

target temperatures (46.5, 47.5, 48.5 °C). All heat stimuli were 11 seconds in duration, 

including 7.3 seconds at the target temperature flanked by 1.85 second ramp periods to get 

to/from the target temperature to the 32°C baseline. Each heat trial was preceded by a cue 

that said “Get Ready!” and all parts of the trial were separated by variable delays. See Figure 

2 for more details of the trial and task structure. Participants underwent a total of 16 heat 

trials during each simulated clinical interaction: one trial at each temperature on each of the 

four skin sites (12 trials), plus a medium heat “washout” stimulus (47.5 °C) delivered to 

each skin site (4 trials) at the beginning of the thermal stimulation procedure to allow for the 

initial habituation of the skin site to contact heat.26, 29 Trial order was randomized. 

Throughout the heat pain procedure, the clinician intermittently reminded the patient that 

he/she could stop the thermal stimulation at any time if the pain became intolerable or for 

any other reason.

Pain rating—During each stimulation, the patient continuously rated the intensity of the 

pain (not heat) that he/she perceived on a 100-point generalized labeled magnitude scale 

(gLMS)6 using the mouse (0 = No experience, 100 = Strongest imaginable experience). 

Intermediate labels were placed as follows: 1.4 (Barely Detectable), 6 (Weak), 17 

(Moderate), 35 (Strong), 53 (Very Strong), though only labels and not numbers were visible 

to patients. The general anchors on the scale have been found to allow for effective 

comparison of sensory and affective experiences across modalities and people, and the labels 

spacing has been found to provide the scale with ratio properties.6 After each stimulation, 

patients were also asked to rate the overall pain intensity experienced on the previous trial 

using the same labeled magnitude scale used for the continuous rating. Overall post-trial 

pain intensity rating, as well as the peak of the continuous within-trial pain intensity rating, 

were entered separately as the dependent variable in models testing clinician-patient effects 

on pain report.
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Ratings of the clinician-patient relationship

After each simulated clinical interaction, both clinician and patient completed the following 

questionnaires about their feelings of similarity and trust toward their interaction partner. 

Thus, while one clinician and one patient participant were completing a simulated clinical 

interaction, the other two participants were either completing these questionnaires (for the 

first interaction), or quietly reading magazines while being monitored by a research assistant 

to ensure that the participants were not talking with each other or using the Internet. 

Questionnaire responses were used to assess the influence of perceptions of the clinician-

patient relationship on pain rating.

Similarity measures—In the Perceived Similarities Measure (PSM)64 participants rated 

their perceptions of similarity (10 items) to their interaction partner in terms of their 

personal beliefs and ethnicity (2 subscales) on a 0 = Strongly disagree to 150 = Strongly 

agree VAS. Subscale scores were averages of subscale items with higher scores 

corresponding to more similarity. The PSM has been found to relate to clinician-patient 

ethnic concordance and predict patient outcome measures.64 In the Similarity Visual Analog 

Scale (SVAS), a measure created for the present study, participants rated how similar they 

felt to their interaction partners on eight additional dimensions to those in the PSM including 

their beliefs and values, interests and hobbies, joys and fears, morals, economic status, 

position in society, and education (e.g. “How similar do you feel your beliefs and values are 

to those of the doctor?”), as well as their appearance (“How similar do you feel you look to 

the doctor?”) on a VAS ranging from 0 = Not at all similar to 150 = Extremely similar. 

Based on prior work emphasizing the importance of personal rather than ethnic or 

appearance similarity in the clinician-patient relationship,64 we only use the personal 

similarity subscales of these measures in our main analyses.

Trust measures—The Trust Visual Analog Scale (TVAS) is a single item measure created 

for the present study that asked participants to rate how much they trusted the clinician/

patient (“I trust the green/yellow clinician/patient”) on scale ranging from 0 = Not at all to 

150 = Extremely. The Wake Forest Physician Trust Scale (WFPTS)28 is a clinically 

validated measure which assesses the patient’s perceptions of the clinician’s behavior and 

the patient’s trust in the clinician (10 items), which we modified to apply to the simulated 

clinical interaction context. Patients rated their agreement with each statement from 1 = 

Strongly agree to 5 = Strongly disagree, and responses were summed with higher values 

corresponding to less trust. The Physicians Trust In Patients Scale (PTIP)69 is a clinically 

validated measure used to assess the physician’s trust in patients (10 items), which we also 

modified to apply to the simulated clinical interaction context. Clinicians rated how 

confident they were in each statement about the patient’s behavior from 1 = Not confident at 

all to 5 = Completely confident, and responses were summed with higher numbers 

corresponding to greater trust.

Statistical Analysis

Given the conceptual overlap in many of our clinician-patient rating measures, prior to 

testing the multiple regression models, we computed Pearson correlations with pairwise 

deletion among the clinician-patient rating measures. We found that many of the clinician-
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patient rating measures were strongly and significantly correlated (See Figure 3 for 

correlation matrices of patient and clinician rating measures). To confirm a problematic level 

of multicollinearity among potential predictors, we also calculated a variance inflation factor 

(VIF) for each potential predictor in a preliminary model including all clinician-patient 

rating measures of interest using the corvif() function in R.72 We found that many clinician-

patient rating measures had VIFs over the recommended cutoff of 3 made by Zuur, Ieno, & 

Elphick.72 Therefore, moderately to strongly correlated measures were rescaled and 

averaged to create composite ratings. This procedure resulted in a single composite measure 

of patients’ feelings of similarity and trust toward clinicians combing the WFPTS, TVAS, 

PSM Personal Similarity subscale, and SVAS Personal Similarity subscale, with higher 

values reflecting higher levels of trust and similarity. For clinicians’ feelings toward patients, 

two separate composite measures were created – patient trust (PTIP and TVAS) and patient 

similarity (PSM Personal Similarity subscale and SVAS Personal Similarity subscale) – as 

there were low correlations between trust and similarity measures (Figure 3). We chose this 

method of data reduction because it retained the identity and scale of the original measures 

and gave equal weights to the combined variables. Thus, we felt this approach was more 

interpretable than data reduction methods such as principal components analysis (PCA).

Paired t-tests were used to compare ratings of clinician-patient ratings of similarity and trust 

between group concordant and group discordant interactions. Due to the multilevel nature of 

the data, linear mixed-effects regression models were used to test hypothesized predictors of 

patient pain report. Patient ratings of within-trial and post-trial pain intensity were used as 

dependent variables in separate models. For each of the pain dependent variables, we created 

two models: (1) In the first model (referred to as the main model), group concordance, 

temperature, trial number, and round number were included as fixed factors, and the 

similarity and trust composite measures were included as covariates. Clinician ID and 

patient ID were included as two random factors, each with a random intercept. The main 

model tested the effects of the clinician-patient relationship on pain report. (2) In the second 

model (referred to as the moderator model), which was partially identical to the first, we also 

added as covariates patient-level variables related to fear of pain and trait anxiety. The 

moderator model tested whether any significant relationships between clinician-patient 

variables and pain report found in the first model were moderated by the patient trait level 

variables.

All statistical analyses were conducted using R Version 3.2.1.55 Linear mixed-effects models 

were tested using the lmer function of the lme4 package in R,7 with resulting F-statistic p-

values for both fixed and random effects computed using Satterthwaite approximation 

(lmerTest R package) for degrees of freedom.38 Parametric bootstrapping based on 1000 

samples was used to compute 95% confidence intervals for all tests of linear mixed-effects 

models. Prior to specifying statistical models, the effects of potential outliers were examined 

using Cook’s Distance (Influence.ME R package51). Examining estimates for the post-trial 

pain intensity rating dependent variable at the subject level, three potentially influential 

outlier subjects were identified using a Cook’s D cutoff of 4/n.10 We chose to conduct all 

subsequent analyses with all subjects retained because we were able to verify that their 

responses were not due to data collection or measurement error (rather likely reflecting true 
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variation in pain rating in our sample), consistent with recent views on statistical best 

practices for outlier analysis.72

Next, diagnostic tests of model assumptions revealed some evidence of non-normality in the 

pain rating dependent variables. Square root transformation of the DVs did not change the 

significance of the fixed effect predictors of interest. In addition, linear mixed effects models 

have been shown to be particularly robust against non-normal distributions,2 and there is 

evidence that the process of subjecting dependent variables to transformations may result in 

biased parameter estimates in mixed effects models.27 Therefore, we conducted all 

subsequent analyses with the DVs untransformed. Lastly, we verified we no longer had a 

problematic level of multicollinearity between predictors in our final models by again 

computing VIFs for each covariate in the main model and the moderator model. We found 

that all VIFs were well under the recommended cutoff of 3, confirming that neither of our 

models had a problem with multicollinearity.

Results

Group Identification, Clinical Simulation and Pain Manipulation Checks

Overall, both patient participants (M = 10.62, SD = 3.54) and clinician participants (M = 

9.03, SD = 3.97) reported moderate to strong identification with their assigned group (3 = 

No identification - 18 = Strongest identification), and average scores on the Study Belief 

Index (patient participants: M = 75.63, SD = 28.66; clinician participants: M = 84.46, SD = 

28.78; 0 = No belief - 150 = Strongest belief) indicated moderate to strong belief in the 

stated purpose of the study, the stated basis for group assignment, and the realism of the 

simulated clinical interactions.

Confirming the effectiveness of our grouping manipulation, patients reported feeling 

significantly more trust and similarity (single composite measure: 0 = Least, 150 = Most) 

toward group concordant clinicians (M = 100.29, SD = 21.35) than group discordant 

clinicians (M = 91.82, SD = 20), t(79) = 40.08, p < .001 (Figure 4a). Clinicians reported 

feeling significantly greater trust toward group concordant patients (M = 127.10, SD = 

16.50) than group discordant patients (M = 122.36, SD = 21.65), t(79) = 57.91, p < .001 

(Figure 4b). Clinicians also reported feeling significantly greater similarity toward group 

concordant patients (M = 89.04, SD = 13.62) than group discordant patients (M = 82.57, SD 
= 18.21), t(79) = 47.03, p < .001 (Figure 4c; separate composite measures: 0 = Least, 150 = 

Most). These findings suggest that our experimentally created sociocultural groups increased 

positive feelings toward group concordant individuals, consistent with the minimal group 

literature and the effects of real-world sociocultural groups such as ethnicity and gender.15

Next we tested our assumption that the grouping manipulation increased feelings of 

clinician-patient similarity based on shared group membership rather than any true similarity 

between patient and clinician related to the correlation of their responses on the PBVQ, the 

method used to create the groups. To do so, we computed a Pearson correlation coefficient 

across each clinician-patient pairing between the patients’ composite rating of clinician trust 

and similarity and the correlation between clinician and patient PBVQ responses. The 

correlation between these measures was small and nonsignificant, r = .08, p = .50, 
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suggesting that higher feelings of clinician-patient trust and similarity between ingroup 

members was unlikely to have been driven by actual similarity between patients’ and 

clinicians’ personal beliefs and values as indexed by the PBVQ.

We also verified the expected effects of temperature and time (trial number and round 

number) on pain intensity ratings. To simplify the description of our results for the within-

trial and post-trial pain rating DVs, we will hereafter refer simply to the pain report outcome 

variables as “pain intensity.” A similar pattern of results was observed for both post-trial and 

within-trial pain intensity ratings, with full results visible in Tables 1 and 2. As expected, 

patients’ ratings of pain intensity increased as the temperature increased (Tables 1–2). Also 

as expected, patient ratings of pain intensity decreased across trials (Tables 1–2), likely due 

to heat pain habituation effects observed in other pain studies.26, 29 The trial effect was 

eliminated when excluding the four initial “washout” trials on each skin site, F(1, 849.60) = .

52, p = .47. However, we chose to include washout trials in subsequent analyses, statistically 

controlling for the effect of trial number, because we believed that the social, psychological, 

and interpersonal effects related to the clinician-patient interaction of interest in our study 

might be most pronounced upon the initial exposure to the heat. Finally, there was a 

significant effect of the round of the simulated clinical interaction on pain rating, with pain 

intensity decreasing from the first to the second clinical interaction (Tables 1–2). Therefore, 

the inclusion of clinical interaction round in statistical models controlled for this potential 

heat habituation effect over time.

Together, these findings suggest that 1) the grouping manipulation was successful, 2) 

participants believed in the study premise and found the simulated clinical interactions to be 

realistic, and 3) the thermal stimulation task induced pain as expected, confirming the 

effectiveness of our study design.

Predictors of Pain Report

Consistent with our hypothesis, we found that the higher patients rated their feelings of 

similarity and trust (single composite measure) toward their clinicians, the lower they rated 

their pain intensity (Figure 5, Tables 1–2). In order to test whether our findings were 

consistent with previous findings emphasizing the importance of personal rather than 

appearance similarity,64 we tested a version of the main model with the addition of 

composite measures of ethnic and appearance similarity for patients and clinicians 

respectively created from the PSM Ethnic Similarity Subscale and the SVAS Appearance 

Similarity Subscale. Neither patient reported ethnic and appearance similarity, F(1, 42.12) 

= .34, p = .56, 95% CI[−.04, .07], nor clinician reported ethnic and appearance similarity, 

F(1, 32.32) = .62, p = .44, 95% CI[−.06, .03], were significant predictors of post-trial pain 

intensity. Additionally, neither of the composite measures were significant predictors of 

within-trial pain intensity rating (patient ethnic/appearance similarity composite: p = .66, 

clinician ethnic/appearance similarity composite: p = .84). Our findings are consistent with 

previous findings that personal similarity is more influential than ethnic or appearance 

similarity in the clinician-patient relationship. Interestingly, neither clinicians’ feelings of 

similarity nor trust toward their patients (separate composite measures) significantly 

impacted patients’ pain intensity rating (Figure 5, Tables 1–2 ), suggesting that the patient’s 
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perceptions of the clinician-patient interaction may have more influence on the pain the 

patient reports during medical care than the clinician’s perceptions of the interaction.

Contrary to our hypothesis, group concordance between clinician and patient did not 

significantly predict pain intensity (Tables 1–2). Even when we removed clinician and 

patient ratings of similarity and trust from the main model, we still did not find a significant 

effect of clinician-patient group concordance on either post-trial pain intensity rating, F(1, 

1170.5) = 1.60, p = .21, 95% CI[−.39, 1.85], or within-trial pain intensity rating, F(1, 

1168.7) = 1.46, p = .23, 95% CI[−.51, 2]. Additionally, controlling for age did not 

qualitatively change the results of any of the models tested, suggesting that the difference in 

age between clinician and patient likely did not influence patient pain ratings. Age was 

therefore not included as a covariate in the models tested. Together, these results suggest that 

group concordance may indirectly affect pain report by influencing patient feelings of 

similarity and trust, which are also likely influenced by a number of other aspects of the 

clinician-patient interaction.

Moderation by Patient Anxiety

Finally, while patients’ trait anxiety and fear of pain were not significant predictors of pain 

intensity (all p > .40), we found that patients’ level of trait anxiety significantly moderated 

the relationship between patients’ ratings of clinicians and patients’ post-trial (but not 

within-trial) ratings of pain intensity, F(1, 67.91) = 6.32, p = .014, 95% CI[−.02, −.0002]. 

Patients higher in trait anxiety demonstrated greater reduction in pain intensity as their 

feelings of similarity and trust to their clinician increased compared to those lower in trait 

anxiety (Figure 6). In contrast, patients’ level of fear of pain did not moderate the 

relationship between patients’ ratings of clinicians and patients’ pain intensity rating, F(1, 

147.35) = 1.99, p = .16, 95% CI[−.001, .01].

Overall, participants reported a level of trait anxiety (M = 34.45, SD = 8.01) that was similar 

to norms reported previously for healthy individuals in a comparable age group.34 

Participants also reported moderate (M = 72.93, SD = 15.97) fear of pain (30 = No fear of 

pain, 150 = Extreme fear of pain). Together, these results suggest that positive feelings 

toward clinicians might be most influential in reducing pain for the most constitutively 

anxious, similar to effects observed for placebo analgesia.45, 53, 58, 59

Discussion

We tested the hypothesis that perceptions of the clinician-patient relationship — group 

concordance and feelings of similarity and trust — influence the pain patients perceive 

during medical care using simulated clinical interactions. We found that participants playing 

the role of patients who were paired with participants playing the role of clinicians from 

their own group (group concordant) reported feeling more similarity and trust toward their 

clinicians than patients paired with clinicians who were from a different group (group 

discordant). In turn, we found that patients’ positive feelings of similarity and trust toward 

their clinicians — but not clinicians’ feelings toward patients or whether the clinician and 

patient were from the same group — predicted lower pain intensity ratings by patients in 

response to painful thermal stimulation, an analog of a painful medical procedure. Finally, 
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using moderation analysis, we found that the most anxious patients exhibited the strongest 

relationship between their feelings about their clinicians and their reported pain intensity.

Our findings contribute to our understanding of top-down modulation of pain perception. 

Although a growing body of work has demonstrated that pain perception can be modulated 

by social, cultural, and contextual factors,17, 42, 48, 65 evidence that the clinician-patient 

relationship — one of the social factors most relevant to clinical pain — can impact pain 

perception remains limited. The few studies that have experimentally demonstrated a link 

between improvements to the clinician-patient relationship and decreased clinical pain have 

manipulated the clinician’s behavior, such as enhancing communication and 

reassurance.14, 31 For example, Kaptchuk et al.31 found that providing placebo treatment for 

irritable bowel syndrome along with a structured positive patient-provider interaction 

improved the symptoms of irritable bowel syndrome (including pain) significantly more than 

placebo treatment with minimal practitioner interaction. Our present findings suggest that 

simply increasing patients’ feelings of similarity and trust toward their clinician may 

decrease perceived pain independent of any systematic manipulation of the clinician’s 

behavior.

Our findings do not fully speak to the psychological and biological mechanisms underlying 

the effects of patient feelings of clinician similarity and trust on pain perception. However, 

the placebo analgesia literature suggests that decreased anxiety and increased expectations 

of pain relief, along with accompanying release of endogenous opioids and/or cannabinoids, 

underlie many instances of placebo analgesia.5, 8 Thus, similar mechanisms may have been 

at play in the present study. Our finding that participants highest in anxiety exhibited the 

strongest relationship between patient feelings about clinicians and decreases in pain 

perception provides support for this hypothesis. Several possibilities exist for the specific 

role anxiety may have played in our study. One possibility is that patients who were the most 

anxious benefitted the most from a positive clinician-patient relationship. Alternatively, 

anxiety might have enhanced patients’ attention toward positive aspects of the clinician-

patient relationship, such as similarities or trust. In terms of clinical implications, this 

finding suggests that those individuals highest in anxiety may gain the greatest benefit from 

interventions that increase feelings of similarity and trust toward their clinician.

The present study also contributes to our understanding of the impact that the clinician-

patient relationship can have on the immediate pain experience. Previous studies of the 

effects of clinician-patient group concordance and feelings of similarity and trust on health 

outcomes have focused on indirect health outcomes such as patient satisfaction and 

treatment adherence.16, 22, 30, 37, 39, 60 There is limited evidence that health outcomes can be 

impacted by other aspects of the clinician-patient relationship, such as clinician-patient 

communication.33 To our knowledge, however, this is the first study to demonstrate that 

feelings related to clinician-patient group concordance can impact pain report, a validated 

subjective health outcome encompassing both underlying nociceptive processes as well as 

social, psychological, and contextual factors.

These results may have implications for disparities in pain treatment. Clinician-patient racial 

and ethnic concordance is the most thoroughly studied example of clinician-patient group 
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concordance impacting health outcomes such as patient satisfaction.16, 39 Furthermore, the 

increased level of ethnically discordant clinician-patient interactions experienced by 

minority Americans,1 combined with the lower levels of trust,16, 22 positive affect,30 and 

communication37, 60 that characterizes these interactions, has led to the hypothesis that 

clinician-patient ethnic discordance may contribute to the higher pain reported by minority 

patients.13, 23, 24 Further research is needed to evaluate to what degree our findings using 

modified minimal groups generalize to real-world sociocultural groups such as racial and 

ethnic groups and to interventions that increase feelings of interpersonal similarity and trust.

Counter to our original hypothesis, we did not find a direct effect of clinician-patient group 

concordance on pain report. However, our finding that group concordance significantly 

predicts clinician-patient feelings, which in turn significantly predict patient pain, suggests 

patients’ feelings about clinicians are a likely mediator of the relationship between clinician-

patient group concordance and patient pain. Such a mediation model lacking a direct effect 

would still be consistent with the latest statistical recommendations for mediation analysis.46 

In the present study, due to the fact that each patient only interacted with two different 

clinicians, it was not possible to conduct a multilevel mediation analysis to test for the 

indirect effect of group concordance on pain. Future efforts should also seek to explicitly 

specify a causal mediation model that can test potential indirect effects of group 

concordance on pain report.

These results should be interpreted in light of several limitations. First, while we do not 

believe that the modified minimal group manipulation resulted in a consistently high degree 

of similarity between members of the same group, it is possible that for certain dyads there 

could have been a degree of true similarity influencing patient pain report. However, there 

was random variation in the beliefs of participants arriving for any given study session, and 

we prevented participants from talking with one another outside of the simulated clinician-

patient interactions. Therefore, we believe that the group manipulation used for the study is 

unlikely to have resulted in a consistently high degree of true similarity between dyads. 

Second, it is possible that, due to the within-subjects design, where participants were aware 

that their interaction partner was either similar or dissimilar to them in terms of personal 

beliefs and values, demand effects may have subsequently influenced patient participants’ 

ratings of clinician similarity/trust and pain in response to the thermal stimulation. However, 

because participants were never explicitly informed about our interest in the effect of 

feelings about one’s clinician on pain rating, we believe it is unlikely that demand is 

responsible for the entirety of the observed effects. Third, in order to increase the 

believability and ecological validity of the simulated clinical interactions, we only measured 

clinician-patient ratings of similarity and trust after the experimental pain procedure. As a 

result, the aversive experience of the pain may have influenced patient participants’ 

subsequent ratings of clinician participants. However, because group assignment occurred 

prior to pain and was also related to patients’ feelings about their clinicians, we believe that 

the patients’ feelings about their clinicians were not solely driven by their experiences of 

pain. Finally, although our use of artificial sociocultural groups potentially increases the 

generalizability of our findings to different sociocultural groups, it is unclear how the effects 

of our experimentally created sociocultural groups relate to the effects of real-world groups 

such as race, gender, or sexual orientation. Similarly, although our use of simulated clinical 
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interactions increased experimental control, it is unclear if findings would be similar in a 

clinical context.

Future studies should seek to enhance the realism of the simulated clinical interactions to 

increase the generalizability of the findings, such as through the use of real-world 

sociocultural groups (race, ethnicity, gender) and through the use of actual clinicians and/or 

patients as participants. Other efforts to enhance the realism of the clinical simulation in 

future studies, such as a more extended simulated clinical interaction approximating a 

physician’s office visit, would serve to retain experimental control while also increasing the 

ecological validity and clinical applicability of the scientific findings.

In conclusion, our findings suggest important new links between clinician-patient group 

concordance, patients’ feelings of similarity and trust toward clinicians, and the pain 

experienced during medical care. These findings increase our understanding of top-down 

pain modulation and the health effects of the clinician-patient relationship. Furthermore, 

these findings suggest that teaching clinicians new ways to find common ground with their 

patients might be an effective way to reduce pain and pain-related disparities without 

necessitating changes to the demographics of the clinician workforce.
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Perspective

We present novel evidence that the clinician-patient relationship can impact the pain 

experienced during medical care. We found that “patients” in simulated clinical 

interactions who reported feeling more similarity and trust toward their “clinicians” 

reported less pain, suggesting that increasing feelings of clinician-patient similarity and 

trust may reduce pain disparities.
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Figure 1. 
Clothing worn by participants playing the role of patient (left) and participants playing the 

role of clinician (right) during the simulated clinical interactions. Patients wore hospital 

gowns, while clinicians wore scrubs and medical coats. Color of patients’ hospital gowns 

and clinicians’ scrubs corresponded to their group (green or yellow).
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Figure 2. 
Thermal stimulation task design. During each stimulated clinical interaction thermal 

stimulation was delivered at three target temperatures (46.5, 47.5, 48.5 °C) to four different 

skin sites on the forearm. All heat stimuli were 11 seconds in duration, including 7.3 

seconds at the target temperature. Each heat trial was preceded by a cue that said “Get 

Ready!” and all parts of the trial were separated by variable delays. Participants underwent a 

total of 16 heat trials during each simulated clinical interaction: one trial at each temperature 

on each of the four skin sites (12 trials), plus a medium heat “washout” stimulus (47.5 °C) 

delivered to each skin site (4 trials) at the beginning of the thermal stimulation procedure to 

allow for the initial habituation of the skin site to contact heat. Trial order was randomized.
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Figure 3. 
Pairwise Pearson correlation matrices depicting (a) patient ratings of clinicians and (b) 

clinician ratings of patients. The matrices have black outlines around the measures that were 

aggregated into composite measures. Colors represent Pearson r values with blue 

representing positive correlations and red representing negative correlations. A black ‘X’ 

over a correlation coefficient indicates that it was not significant at the p < .05 level. The 

labels for the measures are as follows: Trust 1 patients = Wake Forest Physician Trust Scale; 

Trust 1 clinicians = Physicians Trust In Patients Scale; Trust 2 = Trust Visual Analog Scale; 

Personal Sim. 1 = Perceived Similarities Measure – Personal Similarity Subscale; Personal 

Sim. 2 = Similarity Visual Analog Scale – Personal Similarity Subscale; Ethnic Sim. = 

Perceived Similarities Measure – Ethnic Similarity Subscale; Appearance Sim. = Similarity 

Visual Analog Scale – Appearance Subscale.
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Figure 4. 
Boxplots of average clinician-patient ratings by group concordance. (a) Patients reported 

feeling more similarity and trust (single composite rating) toward group concordant 

clinicians than group discordant clinicians. (b) Average clinician trust (composite) ratings of 

patients by group membership. Clinicians reported trusting group concordant patients more 

than group discordant patients. (c) Average clinician similarity (composite) ratings to 

patients by group membership. Clinicians reported feeling more similar to group concordant 

patients than group discordant patients. Bar lines represent group medians, and black 

diamonds represent group means. Significance code: *** p < .001.
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Figure 5. 
Scatter plots depicting the effects of feelings of clinician-patient similarity and trust on 

patient pain intensity. Although statistical models reflect multilevel data, for illustration 

purposes a single point is plotted for each patient participant. The x-axis represents the 

difference between patients’ ratings of their two clinicians (left graph) or the difference 

between clinicians’ ratings of the patient (center and right graphs). The y-axis represents the 

difference in patients’ average pain intensity ratings between their two clinicians. The higher 

patients rated their feelings of similarity and trust (single composite measure) toward their 

clinicians, the lower they rated pain intensity (left graph). In contrast, clinicians’ ratings of 

patients did not affect patient pain (center and right graphs). Shaded bands are standard 

error.
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Figure 6. 
Scatter plots depicting the moderating effect of patients’ trait anxiety on the relationship 

between patients’ feelings of similarity and trust toward their clinicians and patients’ pain 

intensity ratings. Although statistical models tested moderation using a continuous measure 

of trait anxiety, for display purposes we have plotted data from participants with anxiety 

scores below and above the median trait anxiety score separately. Additionally, although 

statistical models reflect multilevel data, for illustration purposes a single point is plotted for 

each patient participant representing the difference between patients’ ratings of their two 

clinicians on the x-axis and the difference in patients’ average pain intensity ratings between 

their two clinicians on the y-axis. As patients’ trait anxiety increased they demonstrated a 

stronger relationship between their ratings of clinicians and their pain intensity. Shaded 

bands are standard error.
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