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Abstract
Background Numerous studies have described and evaluated
communication in healthcare contexts, but these studies have
focused on broad content and complex units of behavior.
Growing evidence reveals the predictive power and impor-
tance of precise linguistic characteristics of communication.
Purpose This study aims to document characteristics, predic-
tors, and correlates of word use within specific linguistic cat-
egories by physicians and patients during a healthcare visit.
Methods Conversations between patients (n=145) and their
physician (n=6) were audio recorded, transcribed, and ana-
lyzed using Linguistic Inquiry Word Count software. Patients
also completed questionnaires prior to and immediately fol-
lowing the visit and (for a subset of patients) at a follow-up
visit, which assessed patients’ demographics, how much they
liked the physician, and self-reported adherence. Physicians
completed a questionnaire following the initial visit that
assessed the patient’s health status, the physician’s optimism
regarding the upcoming treatment, and satisfaction with the
productivity of the visit.
Results Patients and physicians differed in the extent of their
word use in key linguistic categories, while also maintaining
significant linguistic synchrony. Demographic characteristics
and health status predicted variability in patients’ and physi-
cians’ word use, and word use predicted key visit outcomes.
Most notably, patients liked their physician more when

physicians used fewer negative emotion words and were less
adherent when physicians used more singular first-person
pronouns.
Conclusions These findings reveal patterns in the way physi-
cians speak to patients who vary in their demographic charac-
teristics and health status and point to potentially fruitful tar-
gets for linguistic interventions with both physicians and
patients.
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Ineffective communication between physicians and their pa-
tients has serious consequences for patients, including psycho-
social distress, unnecessary treatment, inadequate symptom
management, and poor quality of life [1, 2]. Physicians also
have good reason for concern, as poor communication on their
part can erode patients’ trust [3], comprehension of informa-
tion provided during medical visits [4], and even adherence to
treatment recommendations [5, 6]. The present study uses a
novel approach to evaluate physician-patient communication.
Although numerous studies have described and evaluated
communication in healthcare contexts, these studies tend to
take a “bird’s eye view” of communication by focusing on
broad content and complex units of behavior, e.g., [7]. The
goal of the present study was to zoom in to the level of indi-
vidual words used by patients and physicians to document
characteristics and correlates of word use in a healthcare en-
counter. Specifically, the present study uses word use within
well-established linguistic categories to assess core aspects of
successful patient care: rapport (marked by pronoun use and
language style matching); a focus on the patient’s future, in-
cluding treatment and recovery (marked by verb tense); emo-
tional tone (marked by positive and negative emotion words);
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and collective processing of the medical situation (marked by
cognitive process words).

Assessing Physician-Patient Communication

The long-standing focus on physician-patient communication
has yielded a variety of methods for examining healthcare
interactions, including checklists, self-report measures and
rating scales, and interaction analysis systems, e.g., [7–10].
Although the methods commonly used to assess physician-
patient communication provide an abundance of information,
they focus on broad aspects of the content or tone of an inter-
action. Largely lacking are examinations of the more fine-
grained characteristics of communication between patients
and physicians, which can capture subtleties of communica-
tion that patients’ reports and human coding might miss.

In fact, a growing body of evidence reveals the predictive
power and importance of word use in various non-medical
contexts, demonstrating that specific types of words can be
indicators of the quality of close relationships [11, 12], decep-
tion [13], and even changes inmental and physical health [14].
Taking relationship closeness as an example, considerable ev-
idence points to the use of first-person pronouns as a marker of
interpersonal connectedness, such that use of plural pronouns
(“we,” “us”) indicates greater connectedness than does the use
of singular pronouns (“I,” “me”). Typical approaches to de-
tecting connectedness between physicians and patients would
ask one or both parties to report their subjective perceptions on
a questionnaire, or perhaps have trained coders rate their per-
ceptions based on a recording or transcript of the interaction.
However, both of these approaches fall victim to the many
biases and errors endemic to subjective human judgments
[15]. An approach that instead assesses the objective frequen-
cy with which each party uses plural and singular first-person
pronouns avoids such bias in its assessment of interpersonal
connectedness.

Analysis of Word Use Advances in technology have spurred
the use of computer programs designed to evaluate the fre-
quency of word use in various linguistic categories, most no-
tably the Linguistic Inquiry and Word Count software LIWC
[16]. This program allows for uniform and efficient evalua-
tions of word frequency across functional and psychological
dimensions of language such as pronouns and emotion words.
Although the expansive LIWC dictionary contains 80 word
categories relevant to commonly studied psychological vari-
ables of interest and derived from psychological theory [17,
18], the present study focuses on categories that have garnered
consistent empirical support for their interpretive validity and
that map onto core aspects of successful patient care. To this
end, the present study will examine patients’ and physicians’

use of first-person pronouns, verb tense, emotion words, cog-
nitive process words, and language style matching.

First-Person Pronouns When physicians build rapport with
their patients through supportive behaviors and a collaborative
approach to healthcare, patients are more adherent to clini-
cians’ treatment recommendations [19, 20] and are more sat-
isfied with their medical visits [21]. Pronoun use, at its core,
indicates the focus of the speaker’s attention [22, 23], but
pronouns can also reveal deeper aspects of the speaker or
context. Relevant to physician-patient communication, use
of plural first-person pronouns (we, us, our) tends to indicate
a sense of interdependence and cohesiveness among the
parties present, i.e., rapport [24–26]. Some research even sug-
gests that pronoun choice can influence perceptions of inter-
personal closeness, such that use of plural first-person pro-
nouns can increase perceptions of closeness during an inter-
action, whereas singular first-person pronouns can decrease
perceptions of closeness [27]. Thus, pronoun choice in
healthcare contexts may reveal subtleties of interpersonal
closeness and rapport among physicians and their patients.

Verb Tense The temporal focus of conversation between a
physician and patient has important implications for patient
outcomes. Most notably, studies have found that patients want
their physicians to focus on treatment options, a future-
oriented topic [28, 29]. Verb tense is the key indicator of
temporal focus within a conversation [17], whether past
(e.g., went, had, did), present (e.g., is, have, does), or future
(e.g., might, ought, will) and thus can reveal whether the focus
of physician-patient conversations is on treatment and other
future-oriented topics or on past and present concerns such as
medical history and current symptoms.

Emotion Words As a general rule, emotion words convey
exactly what one would expect: Positive emotion words
(e.g., love, nice, sweet) reflect a positive mood or mindset,
negative emotion words (e.g., hurt, stress, pain) reflect a neg-
ative mood or mindset. Emotional tone in physician-patient
interactions predicts an array of patient-related outcomes.
When physicians demonstrate positive emotions via verbal
and nonverbal behavior, patients trust their physicians more
[30], demonstrate better recall for the information presented,
are more satisfied, and better adhere to treatment recommen-
dations [31]. Physicians can also use emotional tone to man-
age patients’ distress, as verbal expressions of emotion can
reflect an intentional effort on the part of the speaker to convey
a positive or negative message, sometimes in an effort to stra-
tegically manage the emotions of the recipient [32].

Emotional language conveyed by patients may also be pre-
dictive of their outcomes. Patients’moods and emotions shape
their preferences for care and treatment [33], and a recent
study found that patients’ emotional reactions to healthcare
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visits predicted their intentions to adhere to the clinician’s
recommendations [34]. Together, studies of physician-
patient communication and use of emotional language high-
light the likely importance of emotion word use during
healthcare visits.

Cognitive Process Words The dynamics of information ex-
change and processing duringmedical visits have implications
for how patients perceive their physicians [35, 36] and for
patient satisfaction and adherence [37, 38], and the subtleties
of such processes are reflected in the language physicians and
patients use [39]. The use of cognitive process words, as de-
lineated in the LIWC software (e.g., think, because, should),
reflects a process of sense-making or “puzzling through” an
experience [18] that may be utilized by both patient and phy-
sician whenmaking decisions together. Outside of the medical
context, cognitive process words have been associated with
physical health improvements in college students writing
about traumatic events [40] or about coming to college [41],
as well as in broad samples (e.g., inmates, medical students,
unemployed professionals) writing about various challenging
and traumatic events [42], supporting the idea that such words
reflect productive cognitive processing.

Language Style Matching Rapport building between phy-
sician and patient is a key function of the medical in-
terview [43]. Rapport building on the part of the physi-
cian, as demonstrated through socioemotional behaviors
such as providing encouragement and conveying empa-
thy, has been linked to greater patient satisfaction and
better adherence [44]. The language used during a med-
ical interview, and particularly the extent to which phy-
sicians’ and patients’ language use resemble each other
(i.e., language style matching), may indicate the extent
to which physicians and patients have built good
rapport.

Analysis of language style matching takes into ac-
count the similarity in use of function words within a
dyad in nine linguistic categories (e.g., pronouns, arti-
cles, conjunctions), thus capturing the extent to which
two parties’ language styles are “in sync” within an
interaction. Research on language style matching has
found that this characteristic of conversation develops
naturally over the course of an interaction [45].
Language style matching has been associated with fluc-
tuations in the quality of relationships as revealed in
poetry and letters [12], with group cohesiveness in
small group discussions among college students [46],
and with social engagement in negotiations conducted
in real time online [47], supporting language style
matching as a good proxy of rapport.

Outcomes of Effective Physician-Patient
Communication

In addition to documenting the characteristics of word use in
healthcare encounters, the present study also examinedwheth-
er patient outcomes are associated with word use in the key
linguistic categories just described. We focused on two out-
comes of importance to patients’ well-being and health: satis-
faction and adherence. As documented in the previous section,
a large body of literature has examined links between physi-
cians’ communication skills and patient satisfaction and has
identified beneficial behaviors, such as providing clear infor-
mation and counseling, rapport building, and positive talk
[31]. We extended this work to examine the linguistic charac-
teristics of conversations that promote or diminish patient sat-
isfaction, although we focused our measure on assessing how
much patients liked the physician with whom they interacted
to capture physician-specific reactions rather than evaluations
of the care process as a whole. We also assessed physicians’
satisfaction with the visit to capture success as perceived by
both sides of the dyad.

Regarding adherence, a meta-analysis concluded that pa-
tients are more likely to follow physicians’ recommendations
when physicians communicated more effectively [6], and an
earlier meta-analysis identified positive talk and providing
information as behaviors that are particularly effective for
promoting adherence [31]. As with satisfaction, we also in-
cluded an analogue of adherence in a survey completed by
physicians (optimism about the success of the recommended
treatment) to fully explore the dyadic outcomes of word use in
healthcare encounters.

Overview

The current study represents the first attempt to document the
nature, predictors, and correlates of word use by physicians
and patients during a pre-surgical consultation using the fine-
grained analysis afforded by LIWC software.

Focusing on the linguistic categories described above, the
study had three aims. First, this study compared patients’ and
physicians’word use to reveal differences in and relationships
between word use within healthcare visits. We hypothesized
that patients would use more singular first-person pronouns,
past tense, and negative emotion words given the centrality of
symptom reporting in most healthcare visits. In contrast, we
hypothesized that physicians would use more plural first-
person pronouns, future tense, positive emotion words, and
cognitive process words given physicians’ focus on forming
treatment plans and encouraging adherence to them.

Second, this study examined demographic and health-
relevant predictors of patients’ and physicians’ word use.
This aim was largely exploratory, but we tentatively (and
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optimistically) anticipated that physicians would use more
productive linguistic styles (plural first-person pronouns, pos-
itive emotions words, cognitive process words) with more
typically vulnerable patients (more severe condition, less
healthy, older, less educated, ethnic minority, low health liter-
acy). Although these hypotheses may seem counterintuitive,
we reasoned that physicians may put forth additional effort
toward effective and empathic communication with patients
who pose more of a challenge by one definition or another.

Finally, this study examined relationships between word
use and visit outcomes. We hypothesized that greater use of
plural first-person pronouns (and less use of singular first-
person pronouns), greater use of future tense, greater use of
positive emotion words (and less use of negative emotion
words), greater use of cognitive process words, and more lan-
guage style matching would predict better visit outcomes.

The ultimate goal of the study was to identify linguistic
categories that are particularly important for successful patient
care, thus pointing toward opportunities for linguistic inter-
ventions in medical training.

Method

The data presented here are a subset of a larger study conduct-
ed at the Riverside County Regional Medical Center
(RCRMC) General Surgery Clinic (Department of Surgery)
between November 2011 and January 2013. For the purpose
of the research questions at hand, this paper will focus on
select information obtained before and after patients’ pre-
operative consultation and after surgery but just prior to their
post-surgical consultation. We also narrowed our sample to
participants who completed pre-operative questionnaires and
whose consultation was successfully audio recorded and tran-
scribed (see below for details). This study was approved by
the Institutional Review Boards at the University of
California, Riverside, and RCRMC.

Participants and Recruitment

Physicians (n=6; 100 % male) and their patients scheduled
for a pre-operative surgical consultation during the study pe-
riod (n=145 for the purpose of our analyses; 39.7 % women;
46.6 % Hispanic/Latino [ethnicity]; 80.8 % White/Caucasian
[race]; Mage = 46.1 years, SDage = 12.2 years, range 18–
64 years) consented to participate in this study. Patients were
eligible to participate if they were between 18 and 90 years of
age and fluent in either English or Spanish (no patients were
ineligible due to language constraints). However, patients who
conversed with their physician in Spanish (n=39) were ex-
cluded from the present analyses because it was deemed inap-
propriate to analyze these conversations with software

developed for analysis of English speakers’ word use. All
physicians who saw patients in the General Surgery Clinic
during the period of data collection (November 2011 through
January 2013) consented to participate.

Patients were being evaluated for surgery for a variety of
reasons, including hernia repair (42.7 %), removal of a mass
of soft tissue (15.6 %), gallbladder removal (13.5 %), rectal or
anal surgery (6.3 %), colon surgery (7.3 %), a biopsy (7.3 %),
breast surgery (3.1 %), or a procedure other than those already
listed (4.2 %). Although more than half the sample completed
only high school (60.3 %), some reported they did not earn a
high school diploma (21.4 %) and some earned a 2- or 4-year
college degree (18.3 %). A majority of patients reported hav-
ing some kind of health insurance coverage (82.5 %), al-
though most were part of a local insurance program for low-
income residents (65.8 %).

As reported below, our analyses account for the grouping
of patients within physicians. However, patients were not
evenly distributed across physicians. One physician saw 37
patients relevant to our analyses; one saw 32 patients; one saw
26 patients; one saw 13 patients; one saw 11 patients; and one
saw 9 patients.

Measures

Data pertinent to the research questions at hand were obtained
from three patient questionnaires: the first prior to the pre-
operative consultation, the second immediately following the
pre-operative consultation, and the third following surgery but
before the post-surgical consultation with their physician.
Although analyses in this paper do not use these question-
naires in their entirety, nor do they use all available question-
naires in the study, the full questionnaires are available upon
request. Physicians also completed a survey at the conclusion
of the pre-operative consultations. Additional methodological
details are available in the other research published from this
data set [48–50].

Patient Pre-operative Pre-consultation Survey Prior to
meeting with their physician, patients indicated their health
literacy with a single-item measure previously validated
against the two most widely used health literacy assessment
instruments [51, 52], (“How confident are you filling out med-
ical forms by yourself?”; 1 =not at all, 10=completely confi-
dent; M=7.12, SD=3.34). Patients also responded to items
assessing demographic characteristics.

Patient Pre-operative Post-consultation Survey Immediately
following the pre-operative surgical consultation, patients
completed a second survey that assessed (relevant to this
study) howmuch patients liked the physician with whom they
had interacted (“How much do you like the doctor(s) you saw
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today?”; 1= strongly dislike, 10= like very much; M=9.25,
SD=1.51).

Physician Pre-operative Post-consultation Survey
Immediately following the consultation, physicians indicated
their patients’ scheduled surgery type, current physical health
(1 = extremely sick, 7 = extremely healthy; M = 5.42,
SD=1.24), condition severity (1=very mild, 7=very severe;
M=4.89, SD=1.51), expected surgical outcomes (1= little or
no improvement in quality-of-life, 7=drastic improvement in
quality-of-life;M=5.81, SD=1.34), and the overall visit qual-
ity (adapted from [53]; 1=very unproductive, 7=very pro-
ductive; M=6.08, SD=1.08).

Patient Post-operative Pre-consultation Survey Patients
who returned for a post-surgical consultation responded to
the third survey before the consultation began. Most relevant
to this study are patients’ responses to the General Adherence
Scale, a five-itemmeasure of adherence to physician treatment
recommendations developed by RAND for the Medical
Outcomes Study [54–57]; “Thinking about the time since
your surgery, did you follow your doctor’s suggestions exact-
ly?”; “Generally speaking, how often since your surgery were
you able to do what the doctor told you to do?”; “Did you find
it easy to do the things your doctor suggested you do?”;
“Thinking about the time since your surgery, did you have a
hard time doing what the doctor suggested you do?”; “Were
you unable to do what was necessary to follow your doctor’s
treatment plans?” 1= none of the time, 5 = all of the time;
M=3.90, SD= .75). Earlier validation work confirms a weak
correlation between responses on this measure and responses
on an assessment of socially desirable responding [55].

A reliability analysis of all five items within our data, after
reverse-scoring the two negatively worded items (i.e., items
for which higher numbers on the original scale indicated less
adherence), yielded a low Cronbach’s alpha (α= .36), which
further inspection revealed to be diminished significantly by
the two negatively worded items (“Thinking about the time
since your surgery, did you have a hard time doing what the
doctor suggested you do?” and “Were you unable to do what
was necessary to follow your doctor’s treatment plans?”).
Removing these items increased internal reliability to an ac-
ceptable level (α= .75), and thus only the three positively
worded items were retained.

Procedure

Trained research assistants approached patients scheduled for
a pre-operative surgical consultation as they waited to meet
with their physician. After a brief introduction to the study,
patients completed consent procedures, which allowed them
to consent only to the questionnaires (32 % of the total patient

sample) or to both questionnaires and audio recording their
visit. Patients who consented to participate completed the first
survey on a tablet computer with the aid of a research assistant
before the pre-operative consultation began. The researcher
obtained consent to audio record the consultation between
the physician and patient (both physician and patient had to
consent for the audio recording to proceed). In some cases, it
was not possible to obtain an audio recording of the pre-
operative conversation between physician and patient (audio
recordings were obtained from 145 English-speaking pa-
tients), and these cases were excluded from analyses due to
the focus on word use during the consultation. Reasons for
failing to obtain a recording include discomfort on the part of
the patient or physician and technical difficulties. Patients then
responded to the second survey once their pre-operative con-
sultation ended. Physicians completed their survey at this time
as well.

Patients who underwent surgery, attended their post-
operative consultation in a timely fashion, and consented to
continue participation responded to the third survey at the start
of the post-operative visit, prior to seeing the surgeon again
(n=143, 35.5 % retention; 52 had useable audio recordings
from the pre-operative visit and thus are included in our anal-
yses). The primary reason for attrition was delay or cancel-
ation of the plan for surgery, most often due to insurance or
medical complications. Patients who did and did not return
following surgery did not differ in any measure of interest
nor did they differ in demographic characteristics.

Analyses

Recordings were transcribed by a professional transcriptionist
for the purpose of word use analysis. Transcripts were then
separated by speaker (patient or physician). The separated
transcripts were then analyzed with Linguistic Inquiry and
Word Count software LIWC [16]. LIWC calculates the num-
ber of words that fall into predefined linguistic categories in
the standard LIWC dictionary in a segment of text, then con-
verts them into percentages of total words in that segment. For
example, a value of 4.7 in the “singular first-person pronouns”
category indicates that 4.7 % of the total words in the text
segment (i.e., either the patient’s or physician’s side of the
conversation) were singular first-person pronouns. All analy-
ses utilized these category percentages of total word use.

Although the standard LIWC dictionary is quite extensive,
analyses focused on categories that have received significant
validation in the broader literature. Specifically, analyses ex-
amined patients’ and physicians’ use of first-person pronouns
(singular and plural), verb tense (past, present, and future),
positive and negative emotion words, and cognitive process
words (including causation, insight, discrepancy, tentative,
and certainty words). Analyses also assessed total number of
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words used by each speaker and language style matching.
Language style matching is calculated by determining the de-
gree of similarity in the frequency of each speaker’s word use
within nine key linguistic categories that capture use of func-
tion words (e.g., articles, conjunctions; see [46] for details).
Descriptive statistics for these word categories and subcate-
gories, by speaker, can be found in Table 1.

Analyses proceeded in four steps. First, paired samples t
tests were conducted to compare the frequency of word use
within each linguistic category between patients and physi-
cians within each pre-operative consultation. That is, this anal-
ysis examined differences in word use between patients and
physicians.

Second, bivariate correlations examined relationships be-
tween patients’ and physicians’ word use in each category
during the pre-operative consultation. That is, this analysis
examined synchrony (or asynchrony) in word use within the
physician-patient dyad.

Third, a series of simultaneous multiple regression anal-
yses were conducted to predict patients’ and physicians’
word use at the pre-operative consultation (separately)
from various patient characteristics. Specifically, word use
was predicted from patients’ gender, age, educational at-
tainment, ethnicity (Hispanic/Latino or not), and health
literacy, simultaneously. Word use was also predicted from
physician-rated health and condition severity (simulta-
neously). Due to the limited number of physicians in the
study and their homogeneity on key demographic vari-
ables (all White or Asian, all male), we only examined
patients’ characteristics as predictors of word use.

Finally, a series of simultaneous multiple regressions pre-
dicted outcomes of the visit from patient and physician word
use (simultaneously, and separately for each linguistic catego-
ry). Specifically, physicians’ and patients’ pre-operative word
use were entered as predictors of how much patients liked
their physician as rated by the patient immediately following
the pre-operative consultation, optimism about the surgery
and the productiveness of the visit as rated by the physician
immediately following the pre-operative consultation, and ad-
herence as reported by patients when they arrived for the post-
operative appointment.

Simultaneous multiple regression procedures were used
rather than bivariate correlations in most analyses in an effort
to capture the unique contribution of each speaker’s word use
(patient vs. physician). This approach also substantially re-
duced the total number of analyses and thus the risk of alpha
inflation. For all analyses except those comparing frequency
of word use between patients and physicians within a linguis-
tic category, we accounted for the grouping of patients within
physicians using the CLUSTER option in MPlus 7.2. This
analytic step adjusted the standard errors to account for the
non-independence of observations for patients who saw a par-
ticular physician. Specifically, the computation uses a “sand-
wich” procedure (the standard Huber-White procedure [58,
59] to calculate robust standard errors that do not assume
independence between patients who saw the same physician,
only between patients who saw different physicians. Table 1
presents intraclass correlations (ICCs) reflecting physician-
level variability in word use by patients or physicians in the
relevant linguistic category.

Table 1 Frequency of word use (percentage of total) within linguistic categories

Base rates Patients Physicians Paired t test Correlation ICC

M (SD) M (SD) t p d r p Patient Physician

Total words 394 366.11 (489.45) 499.45 (378.00) 2.80 .006 .25 .40 <.001 <.001 .018

Singular first-person pronouns 5.6 7.95 (3.53) 2.63 (1.40) 17.60 <.001 1.94 .10 .12 <.001 .126

Plural first-person pronouns 1.0 .36 (.75) 2.23 (1.62) 12.81 <.001 1.50 −.06 .61 <.001 .183

Past tense 4.5 3.98 (2.67) 1.84 (1.30) 10.77 <.001 .94 .46 <.001 <.001 .024

Present tense 13.7 11.43 (3.91) 13.62 (3.01) 5.92 <.001 .64 .17 .02 .021 .059

Future tense 0.9 .81 (.93) 1.71 (1.06) 8.56 <.001 .89 .18 .02 <.001 .123

Positive emotion words 2.7 7.87 (6.32) 4.51 (2.15) 6.18 <.001 .70 .09 .38 .008 .054

Negative emotion words 1.3 1.42 (1.38) 1.64 (1.08) 1.67 .098 .17 .25 .03 <.001 .002

Cognitive process words 7.3 13.83 (4.86) 17.57 (4.02) 7.38 <.001 .83 .08 .06 <.001 .251

Language style matching N/A .74 (.17) N/A N/A <.001

Note: n= 133 for all analyses. Language style matching scores are bounded by 0 and 1, with higher numbers representing greater matching. All word
categories except total words and language style matching are reported in percentages of total word use. Significance tests (p values) for correlations
reflect adjustment of standard errors to account for the clustering of patients within physicians. ICC indicates the intraclass correlation reflecting
physician-level variability in word use by patients or physicians in the relevant linguistic category. Base rates are average frequencies from seven
previous studies of word use in spoken language [15]
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Results

Differences in Patients’ and Physicians’ Word Use

Table 1 presents the results of the paired samples t tests com-
paring the frequency of word use by patients and physicians in
each linguistic category. Physicians used more total words,
more plural first-person pronouns, more present and future
tense, and more cognitive process words. In contrast, patients
used more singular first-person pronouns, past tense, and pos-
itive emotion words. No significant difference emerged in
patients’ and physicians’ use of negative emotion words.

Relationships Between Patients’ and Physicians’ Word
Use

Table 1 presents bivariate correlations between patients’ and
physicians’ word use in each linguistic category, adjusted for
the clustering of patients within physicians. Patients’ and phy-
sicians’ total word use; use of past, present, and future tense;
and negative emotion words were positively correlated. Use of
singular and plural first-person pronouns, positive emotion
words, and cognitive process words were not significantly
correlated.

Predictors of Patients’ and Physicians’ Word Use

Demographic Table 2 presents the results of the simultaneous
multiple regressions predicting patients’ and physicians’word
use (separately) from patient characteristics, adjusted for the
clustering of patients within physicians. Turning first to de-
mographic predictors, older patients used more plural first-
person pronouns, more past tense, and fewer negative emotion
words than younger patients, and their physicians used fewer
negative emotion words and fewer cognitive process words
than they did with younger patients. Female patients used
more positive emotion words and fewer negative emotion
words than did male patients; physicians used more plural
first-person pronouns with female patients than with male pa-
tients (all physicians were male).

Hispanic patients used fewer plural first-person pronouns,
less past tense, less future tense, more positive emotion words,
and fewer negative emotion words than did non-Hispanic pa-
tients; physicians did not differ in their word use with their
Hispanic and non-Hispanic patients. Patients who had com-
pleted more formal education used more plural first-person
pronouns, less past tense, and more present tense, whereas
their physicians used more singular first-person pronouns,
fewer plural first-person pronouns, and less future tense.
Finally, patients higher in health literacy used more past and
future tense and had stronger language style matching with
their physicians, and their physicians used more total words
and less present tense.

Health Status Table 2 presents the results of the simultaneous
multiple regressions predicting patients’ and physicians’word
use (separately) from patients’ health status (patients’ health
and the severity of the relevant health condition, as rated by
the physician, as simultaneous predictors), controlling for the
clustering of patients within physicians. Of note, physicians’
ratings of patients’ health and the severity of their condition
were not significantly correlated, r(136) = .04, p = .65.
Physicians of healthier patients used more present tense, and
healthier patients used more plural first-person pronouns and
fewer negative emotion words. Physicians of patients with
more severe conditions used more total words and less past
tense and present tense, and patients with more severe condi-
tions used more total words and more present tense and expe-
rienced more language style matching with their physicians.

Post-consultation Outcomes Associated with Patient
and Physician Word Use

Table 3 presents the results of the simultaneous multiple re-
gressions predicting outcomes of the consultation (patients’
and physicians’ responses to post-consultation questionnaires)
from patient and physician word use, adjusted for the cluster-
ing of patients within physicians. Although we focus here on
the well-validated categories of interest in this paper, interest-
ed readers can reference Table 4 to see findings for additional
linguistic categories.

Beginning with feelings toward the physician, pa-
tients reported that they liked the physician they saw
during the consultation more when that physician used
fewer negative emotion words and when the patients
themselves used fewer singular first-person pronouns
and more past tense. Regarding adherence, at the start
of the post-operative visit, patients reported greater ad-
herence since the time of the surgery to the extent that
both physicians and patients had used fewer singular
first-person pronouns at the pre-operative visit and to
the extent that patients had used less present tense at
the pre-operative visit.

Finally, we examined physicians’ perceptions of the
upcoming surgery and the visit. Following the consulta-
tion, physicians reported greater optimism about the
success of the upcoming surgery when patients had used
more plural first-person pronouns and more present and
future tense and when physicians had used less future
tense. Physicians were also more optimistic when the
dyad had experienced more language style matching.
Physicians tended to rate the consultation as more pro-
ductive when patients used fewer singular first-person
pronouns and more plural first-person pronouns, more
future tense, and more positive emotion words, but
when physicians used fewer positive emotion words.
Findings from all analyses are summarized in Table 5.
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Discussion

The goal of this study was to conduct the first fine-
grained linguistic investigation of physicians’ and patients’
word use during the course of a healthcare encounter, with
the ultimate and long-term goal of identifying fruitful av-
enues for linguistic interventions. Before discussing the
primary findings, some attention to overall patterns in
word use is merited. Table 1 reveals, for example, that
singular first-person pronouns (I, me, my) are far more
common in healthcare interactions than are plural pro-
nouns (we, us, our), that present tense is more common
than past or future tense, that positive emotion words are
far more common than negative emotion words, and that
cognitive process words are quite common. Taken togeth-
er, these patterns tentatively suggest that conversations
during healthcare visits are characterized by efforts to
work through a problem (most likely the health issue that

prompted the visit) with a generally positive tone, focusing
on the current state of affairs rather than the process that
led to the health problem, and perhaps with little sense of
connectedness between patient and physician.

The overarching patterns described here are not entirely
unique to the healthcare context; in fact, similar patterns can
be observed across a range of sources, samples, and settings.
For comparison, Table 1 includes base rate information for the
pertinent word categories across seven previous studies of
word use in spoken language [16]. Most linguistic categories
show marked similarity in overall frequency between those
studies and ours, aside from greater-than-typical usage of pos-
itive emotion words and cognitive process words in our study.

Of course, these broad patterns mask considerable variabil-
ity between the speech of patients and physicians. Patients and
physicians differed on nearly every linguistic category of in-
terest, but the largest differences emerged for first-person pro-
nouns and past and future tense. As hypothesized, patients

Table 2 Multiple regression analyses predicting word use from patient characteristics

Patient-reported demographic characteristics Physician-reported health status

Age Gendera Ethnicityb Education Health literacy Health Condition severity

Physician word use (n= 129)

Total words .07 −.02 −.07 .10 .13** −.21 .23*

Singular first-person pronouns .11 −.10 −.07 .21** .05 −.04 −.15
Plural first-person pronouns .08 .16* .05 −.12* −.03 .05 −.07
Past tense .10 .04 <.01 −.15 .11 −.06 −.09*
Present tense −.13 −.03 .07 .08 −.12** .13* −.22**
Future tense .01 .10 −.09 −.11* −.06 −.10 .09

Positive emotion words .06 −.14 .02 −.02 −.07 −.21 −.03
Negative emotion words −.23* −.02 −.15 −.07 .01 −.04 −.05
Cognitive process words −.20* .03 −.08 −.01 −.15 .05 .13

Patient word use (n= 124)

Total words .19 −.02 .03 .06 .06 .03 .14**

Singular first-person pronouns .04 −.09 −.08 −.12 .09 −.05 .12

Plural first-person pronouns .20* .05 −.13* .20* −.06 .11* −.07
Past tense .15* −.03 −.06* −.11** .21** −.11 .05

Present tense .06 .01 −.04 .19* −.05 .05 .11**

Future tense .08 −.01 −.11** .03 .20* .16 .07

Positive emotion words .05 .25** .18* .12 −.07 .22 −.08
Negative emotion words −.28** −.12* −.15* −.04 −.10 −.19** .10

Cognitive process words −.07 −.10 −.12 .10 .06 −.06 .04

Language style matching (n = 124) .07 −.08 −.13 −.01 .31** .03 .14**

Note: Estimates are standardized and control for all other predictors (all demographic simultaneously; health and severity simultaneously). Significance
tests (p values) reflect adjustment of standard errors to account for the clustering of patients within physicians

**p ≤ .01; *p≤ .05
a 0 =male, 1 = female
b 0 =Not Hispanic/Latino, 1 =Hispanic/Latino
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tended to use more singular first-person pronouns, presum-
ably while explaining their symptoms and their efforts to re-
solve the health concern, whereas physicians used nearly as
many plural first-person pronouns as they did singular ones.
This pattern suggests that physicians may view the care pro-
cess as more of a “team effort,” in contrast to patients, who
may be more focused on their personal health concerns.
Consistent with this reasoning and with our hypotheses are
the greater use of future tense by physicians than patients,
which likely reflects their focus on the treatment ahead, and
the greater use of past tense by patients than physicians, which
likely reflects their focus on symptoms or health concerns.

Differences between physicians’ and patients’ language
use may also reflect complex interpersonal processes associ-
ated with the social roles and emotional nuances of healthcare
interactions. For example, lower social status is associated
with greater self-focus and thus more use of first-person sin-
gular pronouns [60], which appears to be expressed in pa-
tients’ language use as they presumably defer to physicians

as the medical “authority” regarding their condition and care.
Furthermore, greater use of first-person plural pronouns may
indicate efforts by physicians to create a sense of communal
coping in hopes of alleviating patients’ emotional distress
when speaking of serious health issues and potential treatment
[61].

Despite these differences, other analyses point to consider-
able synchrony between patients and their physicians.
Language style matching is bounded between zero and one,
with higher numbers indicating greater matching, and the av-
erage in the present sample was a whopping 0.74. Looking at
the specific linguistic categories of interest for this study, pa-
tients’ and physicians’ total word use and their use of verb
tense and negative emotion words were strongly correlated.
Interestingly, patients’ and physicians’ use of positive emotion
words were largely unrelated, suggesting that individual mo-
tivations might drive the injection of positive emotionality
into the conversation, whereas negative emotionality is more
likely to characterize the conversation as a whole. This pattern

Table 3 Multiple regression analyses predicting outcomes from physician and patient word use

Patient-rated Physician-rated

Liking for physician Adherence Optimism about surgery Productiveness of the visit
(n = 128) (n= 43) (n= 109) (n= 125)

Physician word use

Total words .03 .13 .07 .07

Singular first-person pronouns .02 −.27** −.06 −.08
Plural first-person pronouns −.04 −.10 −.02 .15

Past tense −.04 .11 −.08 −.09
Present tense .01 .12 −.06 −.04
Future tense −.01 −.09 −.28* −.12
Positive emotion words .07 −.15 −.19 −.27*
Negative emotion words −.26* −.04 −.10 −.07
Cognitive process words .10 −.05 −.01 .03

Patient word use

Total words −.01 .06 .02 −.06
Singular first-person pronouns −.08** −.20* .01 −.09*
Plural first-person pronouns .01 .15 .12* .13*

Past tense .11* −.04 −.02 −.02
Present tense −.04 −.21** .20* .15

Future tense .13 .18 .30** .21*

Positive emotion words .07 .18 .06 .20**

Negative emotion words −.12 −.07 .05 −.02
Cognitive process words −.02 −.01 −.01 −.03

Language style matchinga .10 −.02 .23* .07

Note: Estimates are standardized and control for other party’s word use. Significance tests (p values) reflect adjustment of standard errors to account for
the clustering of patients within physicians

**p ≤ .01; *p≤ .05
a Results from bivariate correlations (rs)

ann. behav. med.



may also reflect the typical focus on pathology rather than
wellness in many healthcare encounters, which could relegate
positive emotionality to a secondary or even superfluous role
in medical communication.

The Role of Patient Characteristics

The age, ethnic, gender, and socioeconomic diversity of the
present sample allowed for an examination of variability in
word use across different types of patients. Some findings
replicated investigations in non-medical contexts: Older pa-
tients used more plural pronouns and fewer negative emotion
words [62], and female patients used more positive emotion
words than did male patients [63]. More novel, however, were
the findings regarding physicians’ word use across patients.
Our tentative hypothesis that physicians would use more pro-
ductive linguistic styles with more vulnerable patients was
supported in only a few cases (fewer singular and more plural

first-person pronouns with less educated patients, fewer neg-
ative emotion words with older patients), but the overwhelm-
ing lack of variability in physicians’ word use across demo-
graphic groups may be its own good news. Physicians did not
differ in their word use with Hispanic and non-Hispanic pa-
tients in any of the linguistic categories we examined, and they
differed only in the number of plural first-person pronouns
when speaking to male and female patients (despite that all
of the physicians were male). One notable relationship was
that between patients’ health literacy and language style
matching. It seems that patients who are particularly comfort-
able with medical contexts and terminology experience great-
er synchrony with their physicians, which could in turn en-
hance rapport and trust [12, 46].

Patients’ health status also predicted word use, particularly
among physicians. Perhaps unsurprisingly, physicians used
more total words when talking to patients who were less
healthy and whose conditions were more severe. Physicians

Table 4 Multiple regression analyses predicting outcomes from additional word use categories

Overall frequency (%) Patient-rated Physician-rated

Liking for physician Adherence Optimism about surgery Productiveness of the visit
(n = 128) (n= 43) (n= 109) (n= 125)

Physician word use

6 Letter words 11.09 .04 .34** .02 .03

2nd Person pronouns 5.62 .002 −.11 −.09 −.20**
Singular 3rd-person pronouns 0.25 −.08 .17 .11* .01

Plural 3rd-person pronouns 0.63 .02 .26 .14* .16

Conjunctions 7.60 .13 .17 .02 −.01
Articles 0.05 .07 −.30** −.17 −.26*
Adverbs 7.40 .05 .22* −.10 −.22
Prepositions 9.90 .13* −.05 −.09 −.15*
Negations 1.85 −.08 −.09 .004 −.06
Numbers 1.38 .03 −.15 .26** .17

Quantifiers 3.24 −.13 −.23 −.07 −.07
Patient word use

6 Letter words 9.25 −.14* .05* .18 .06

2nd Person pronouns 2.44 .02 .02 .06 .16

Singular 3rd-person pronouns 0.49 −.14 .15 .15 .08

Plural 3rd-person pronouns 0.73 .05 −.20 −.03 .005

Conjunctions 6.17 .01 .25* .12 .01

Articles 0.08 .07 .10 .06 .20**

Adverbs 6.65 .02 .10 .15 .02

Prepositions 7.55 .06 −.16 .12 −.07
Negations 3.96 .08* .06 −.13 .01

Numbers 1.84 −.17 .18 −.09 −.22
Quantifiers 2.31 .02 −.27 −.09 −.04

Note: Estimates are standardized and control for other party’s word use. Significance tests (p values) reflect adjustment of standard errors to account for
the clustering of patients within physicians

**p ≤ .01; *p≤ .05
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also tended to use more future tense and less present tense
with sicker patients, likely reflecting a more urgent focus on
the treatment ahead. Less intuitively, physicians used fewer
positive emotion words with healthier patients, which sug-
gests that physicians may be introducing positive language
to soothe the concerns of their sickest patients. Also surprising
was the relationship between the severity of patients’ condi-
tion and language style matching, such that patients and phy-
sicians experienced more synchrony when the situation was
more dire. Perhaps in these cases, patients felt that they and
their physicians were united in their focus on treating the
severe ailment, leading to greater synchrony.

We would note that the findings discussed thus far are
largely descriptive and thus do not speak directly to the quality
of care. However, word use both reflects and shapes interper-
sonal dynamics within an interaction, and thus differences and
synchrony in word use between patients and physicians, as
well as demographic and health-related predictors of word
use, provide novel insights into typical and variable dynamics
in healthcare interactions. For example, the fact that physi-
cians use more plural first-person pronouns than patients like-
ly reflects an important difference in mindset: Physicians,
more than their patients, approach the interaction with a team
mentality, and this sense of interdependence can increase both
parties’ perceptions of closeness [27]. Regarding predictors of
word use, the fact that physicians used fewer negative emotion
and cognitive process words with older patients may reveal a
deep-seated tendency to brush past difficulties and problems

with these patients. Thus, our fine-grained linguistic approach
to evaluating physician-patient communication has subtle but
important clinical significance that might be missed in mea-
sures of patients’ outcomes.

Visit Outcomes as Correlates of Word Use

Perhaps the most important contributions of the present study
are the links between word use and visit outcomes, including
how much patients liked their physician, patient-reported ad-
herence, physicians’ optimism about treatment effectiveness
(treatment they themselves would soon provide), and physi-
cians’ satisfaction with the productivity of the visit. It is im-
portant to note that although outcomes were assessed after the
visit, the study was correlational, rendering causal conclusions
inappropriate. Thus, this discussion will focus on physicians’
word use as it predicts patient outcomes and patients’ word
use as it predicts physician outcomes, thereby minimizing the
likelihood of third variable explanations. These findings point
most clearly to opportunities for linguistic interventions in
medical training, the development and implementation of
which can more definitively establish causal relationships.

Among the linguistic categories examined, only physi-
cians’ use of negative emotion words predicted patients’ feel-
ings toward the physician, such that patients liked the physi-
cian less when physicians used more negative emotion words.
This finding may not be particularly shocking, but it nonethe-
less points to a relatively simple way physicians might

Table 5 Summary of findings

Physician and
patient use
correlated?

Physicians
and patients
differ?

Predicted by… Associated with…

Patient
demo-
graphics?

Patient
health
status?

Liking the
physi-
cian?

Adherence? Physician’s
optimism?

Physician’s
rating of the
visit?

Total words ✓ ✓ ✓ (Phys) ✓ (Both)

Singular first-person
pronouns

✓ ✓ (Phys) −✓ (Pat) −✓ (Both) −✓ (Pat)

Plural first-person
pronouns

✓ ✓ (Both) ✓ (Pat) +✓ (Pat) +✓ (Pat)

Past tense ✓ ✓ ✓ (Pat) ✓ (Phys) +✓ (Pat)

Present tense ✓ ✓ ✓ (Both) ✓ (Both) −✓ (Pat) +✓ (Pat) +✓ (Pat)

Future tense ✓ ✓ ✓ (Both) ✓ (−Phys/+
Pat)

+✓ (Pat)

Positive emotion words ✓ ✓ (Pat) ✓ (−Phys/+
Pat)

Negative emotion words ✓ ✓ (Both) ✓ (Pat) −✓ (Phys)

Cognitive process words ✓ ✓ (Phys)

Language style matching N/A N/A ✓ ✓ +✓

Note: A checkmark indicates an effect significant at p< .05. “Phys” refers to physician word use in the relevant category; “Pat” refers to patient word use
in that category; “Both” indicates that physician and patient word use in that category showed a significant effect. Positive and negative signs indicate the
direction of the relationship
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increase patients’ satisfaction, thus increasing the likelihood of
care continuity and reducing malpractice suits. This finding is
consistent with research showing that physicians’ interperson-
al skills (e.g., concern for patients’ feelings) are particularly
predictive of patient satisfaction, more so than are efforts by
the physician to provide clear and understandable information
about patients’ condition or treatment [64]. Importantly, pa-
tients’ evaluations of their health and howmuch they liked the
physician were unrelated, r(344)= .03, p= .53, so it is unlikely
that physicians’ use of negative emotion words is simply a
proxy for more dire health circumstances.

A subset of patients who returned following surgery
reported their adherence to the physicians’ care recom-
mendations. Although we did not inquire about the spe-
cific nature of the care recommendations, post-surgical
care may require medication for pain or infection pre-
vention, wound care, and follow-up calls or appoint-
ments. In our study, patients tended to report better
adherence if their physician used fewer singular first-
person pronouns at the pre-operative visit several weeks
or months earlier. Again, this finding points to a poten-
tially simple and cost-free opportunity for physicians:
Use less “I” language, and patients might be more ad-
herent. This finding clearly warrants replication, but it is
consistent with earlier work demonstrating a link be-
tween use of plural pronouns and a sense of interdepen-
dence within dyads [26], as well as research showing an
association between patients’ sense of common under-
standing between them and their physician (e.g., regard-
ing illness and treatment) and adherence to recommen-
dations [64].

Finally, physicians’ perceptions of the visit and the
treatment ahead reflected patients’ word use during the
visit. Physicians were more optimistic about the success
of treatment when patients used more plural first-person
pronouns and more future and present tense during the
visit, perhaps indicating a team mentality and focus on
treatment (thus behaving more similarly to physicians
themselves), and when they experienced more language
style matching. Patients who want to instill a sense of
optimism in their physician might do well to focus their
side of the conversation on working together with the
physician toward a treatment plan rather than
perseverating on past complaints, and they might also
try to “tune in” to physicians’ conversational patterns.
Physicians also rated the visit as more productive when
patients focused on the future, as well as when patients
used more positive emotion words and plural first-
person pronouns (also fewer singular first-person pro-
nouns). This pattern of findings paints a picture of the
perfect patient from a physician’s perspective: treatment-
focused, positive and upbeat, and working as a united
front with the physician.

Next Steps

Due to the novelty of our approach to evaluating
physician-patient communication, the next step in this
line of research should be to replicate the patterns re-
ported here. This study examined just one type of
healthcare visit (pre-operative consultations) in just one
geographical location (Riverside County, California,
USA) with just one sample of patients. Of course, the
study also had many strengths. Audio recordings of
healthcare visits are quite difficult to acquire, particular-
ly in conjunction with self-reports from both patients
and physicians, and many of the patients in this sample
are among those most vulnerable to poor care due to
socioeconomic disadvantages. Nonetheless, the novelty
of our approach heightens the risk that the specific pat-
terns of word use and patient outcomes revealed in this
study may prove idiosyncratic once studies move be-
yond general surgical consultations with male surgeons
in Southern California, or even unreliable across similar
studies. However, we argue that our study is an essen-
tial starting point. Although rare, other databases of re-
corded healthcare visits do exist, and our study can
inspire others to utilize such data for linguistic analysis
to replicate and extend our findings.

Future research on word use in healthcare should also
attempt to integrate the broader context of language into
the interpretation of word use findings. For example,
coding for semantic context could illuminate whether
physicians’ use of fewer negative emotion and cognitive
process words with older patients is indeed reflective of
less elaboration on problems and difficulties. Although
the words people use when communicating are informa-
tive in their own right [18, 65], examining context in a
targeted way can only facilitate understanding of the
role word use plays in healthcare interactions.
Moreover, focus not only on the words people choose
but also how people choose to use them can begin to
identify explanatory mechanisms of associations be-
tween word use and healthcare outcomes.

Nearly as important as replication and extension ef-
forts will be efforts to develop and test linguistic inter-
ventions. Such interventions could target physicians,
perhaps as part of medical training, or they could target
patients as part of patient counseling programs or
through various means of dissemination (e.g., websites,
blogs, pamphlets). The present findings point to nega-
tive emotion words and pronoun use as potentially fruit-
ful intervention targets for physicians and positive emo-
tion words, verb tense, and pronoun use as fruitful tar-
gets for patients. Specifically, these linguistic categories
are likely indicators (and perhaps promoters) of good
rapport and efforts toward shared decision making.

ann. behav. med.



Interventions have targeted both rapport and shared
decision making [66]; however, our approach and find-
ings reveal subtle ways that existing interventions could
be modified and extended. In addition to training phy-
sicians how to provide effective support and training
patients how to play a savvy role in their care, such
interventions could also target the words that both
parties use when interacting. Many interventions include
modeling of specific behaviors and practicing new or
underdeveloped skills, techniques shown to be effective
even with complex interpersonal behaviors [67]. Similar
techniques could also be successful in changing the
words physicians and patients use. Although our study
cannot definitively establish causal relationships between
word use and patient outcomes due to its correlational
nature, without preliminary studies like ours, interven-
tionists would have little sense of where to begin in
training physicians and patients to use more productive
language in their interactions. Our findings highlight
promising avenues for such interventions.

In sum, this study provides a foundation for future work
examining physician-patient communication at the level of
individual word use, an approach that can shed new light on
the subtle linguistic properties that underlie psychosocial pa-
tient care.

Compliance with Ethical Standards

Conflict of Interest Authors’ Statement of Conflict of Interest and
Adherence to Ethical Standards Authors Angelica Falkenstein, Brandon
Tran, Daniel Ludi, AfshinMolkara, Henry Nguyen, Arnold Tabuenca and
Kate Sweeny declare that they have no conflict of interest. All procedures,
including the informed consent process, were conducted in accordance
with the ethical standards of the responsible committee on human exper-
imentation (institutional and national) and with the Helsinki Declaration
of 1975, as revised in 2000.

Ethical Approval All procedures performed in this study were in ac-
cordance with the ethical standards of both the Riverside County
Regional Medical Center and University of California, Riverside
Institutional Review Boards and with the full standards of the American
Psychological Association.

Informed Consent Informed consent was obtained from all individual
participants included in the study.

References

1. Ong LM, Visser MR, Lammes FB, et al. Doctor-patient communi-
cation and cancer patients’ quality of life and satisfaction. Patient
Educ Couns. 2000; 41: 145-156.

2. Thorne SE, Bultz BD, Baile WF. Is there a cost to poor communi-
cation in cancer care? A critical review of the literature.
Psychooncology. 2005; 14: 875-884.

3. Hillen MA, de Haes HC, Smets E. Cancer patients’ trust in their
physician: A review. Psychooncology. 2011; 20: 227-241.

4. Arora NK. Interacting with cancer patients: The significance of
physicians’ communication behavior. Soc Sci Med. 2003; 57:
791-806.

5. DiMatteo MR, Haskard-Zolnierek KB, Martin LR. Improving pa-
tient adherence: A three-factor model to guide practice. Health
Psychol Rev. 2012; 6: 74-91.

6. Zolnierek KBH, Dimatteo MR. Physician communication and pa-
tient adherence to treatment: A meta-analysis.Med Care. 2009; 47:
826-834.

7. Roter D, Larson S. The Roter interaction analysis system: Utility
and flexibility for analysis of medical interactions. Patient Educ
Couns. 2002; 46: 243-251.

8. Makoul G. The SEGUE framework for teaching and assessing
communication skills. Patient Educ Couns. 2001; 45: 23-34.

9. BaumannM, Baumann C, Le Bihan E, et al. How patients perceive
the therapeutic communications skills of their general practitioners,
and how that perception affects adherence: Use of the TCom-skill
GP scale in a specific geographical area. BMC Health Serv Res.
2008; 8(1): 244.

10. Makoul G, Krupat E, Chang CH. Measuring patient views of phy-
sician communication skills: Development and testing of the com-
munication assessment tool. Patient Educ Couns. 2007; 67: 333-
342.

11. Ireland ME, Pennebaker JW. Language style matching in writing:
Synchrony in essays, correspondence, and poetry. J Pers Soc
Psychol. 2010; 99: 549-571.

12. Slatcher RB, Vazire S, Pennebaker JW. Am “I”more important than
“we”? Couples’word use in instant messages.Pers Relat. 2008; 15:
407-424.

13. Newman ML, Pennebaker JW, Berry DS, et al. Lying words:
Predicting deception from linguistic styles. Personal Soc Psychol
Bull. 2003; 29: 665-675.

14. Campbell RS, Pennebaker JW. The secret life of pronouns flexibil-
ity in writing style and physical health. Psychol Sci. 2003; 14: 60-
65.

15. Paulhus DL, Vazire S. The self-report method. In: Robins RW,
Fraley RC, Krueger RF, eds. Handbook of research methods in
personality psychology. New York, NY: Guilford Press; 2009.

16. Pennebaker JW, Booth RJ, Francis ME. Linguistic inquiry and
word count: LIWC [computer software]. Austin, TX: LIWC.net;
2007. Version 1.12.

17. Tausczik YR, Pennebaker JW. The psychological meaning of
words: LIWC and computerized text analysis methods. J Lang
Soc Psychol. 2010; 29: 24-54.

18. Pennebaker JW, Mehl MR, Niederhoffer KG. Psychological as-
pects of natural language use: Our words, our selves. Annu Rev
Psychol. 2003; 54: 547-577.

19. Squier RW. A model of empathic understanding and adherence to
treatment regimens in practitioner-patient relationships. Soc Sci
Med. 1990; 30: 325-339.

20. Chewning B, Sleath B. Medication decision-making and manage-
ment: A client-centered model. Soc Sci Med. 1996; 42: 389-398.

21. Zachariae R, Pedersen CG, Jensen AB, et al. The influence of
physician-patient communication on patient reported satisfaction,
distress, and cancer-related self-efficacy. Br J Cancer. 2003; 88:
658-665.

22. Chung C, Pennebaker JW. The psychological functions of function
words. In: Fiedler K, ed. Social communication. New York, NY:
Psychology Press; 2007: 343-359.

23. Davis D, Brock TC. Use of first person pronouns as a function of
increased objective self-awareness and performance feedback. J
Exp Soc Psychol. 1975; 11: 381-388.

24. Driskell JE, Salas E, Johnston J. Does stress lead to a loss of team
perspective? Group Dyn. 1999; 3: 291-302.

ann. behav. med.



25. Simmons RA, Gordon PC, Chambless DL. Pronouns in marital
interaction: What do “you” and “I” say about marital health?
Psychol Sci. 2005; 16: 932-936.

26. Williams-Baucom KJ, Atkins DC, Sevier M, et al. “You” and “I”
need to talk about “us”: Linguistic patterns in marital interactions.
Pers Relat. 2010; 17: 41-56.

27. Fitzsimons GM, Kay AC. Language and interpersonal cognition:
Causal effects of variations in pronoun usage on perceptions of
closeness. Personal Soc Psychol Bull. 2004; 30: 547-557.

28. Clayton JM, Butow PN, Arnold RM, et al. Fostering coping and
nurturing hope when discussing the future with terminally ill cancer
patients and their caregivers. Cancer. 2005; 103: 1965-1975.

29. Salander P. Bad news from the patient’s perspective: An analysis of
the written narratives of newly diagnosed cancer patients. Soc Sci
Med. 2002; 55: 721-732.

30. Martin KD, Roter DL, Beach MC, et al. Physician communication
behaviors and trust among black and white patients with hyperten-
sion. Med Care. 2013; 51: 151-157.

31. Hall JA, Roter DL, Katz NR. Meta-analysis of correlates of provid-
er behavior in medical encounters. Med Care. 1988; 26: 657-675.

32. Bono JE, Ilies R. Charisma, positive emotions and mood contagion.
Leadersh Q. 2006; 17: 317-334.

33. Peters E, Lipkus I, Diefenbach MA. The functions of affect in
health communications and in the construction of health prefer-
ences. J Commun. 2006; 56: S140-S162.

34. Legg AM, Andrews SE, Huynh HP, et al. Patients’ anxiety and
hope: Predictors and adherence intentions in an acute care context.
Health Expect. 2015; 18: 3034-3043.

35. Cegala DJ, McNeilis KS, McGee DS. A study of doctors’ and
patients’ perceptions of information processing and communication
competence during the medical interview. Health Commun. 1995;
7: 179-203.

36. Epstein RM, Street RL. Shared mind: Communication, decision
making, and autonomy in serious illness. Ann Fam Med. 2011; 9:
454-461.

37. Brody DS, Miller SM, Lerman CE, et al. Patient perception of
involvement in medical care. J Gen Intern Med. 1989; 4: 506-511.

38. Joosten EA, DeFuentes-Merillas L, DeWeert GH, et al. Systematic
review of the effects of shared decision-making on patient satisfac-
tion, treatment adherence and health status. Psychother Psychosom.
2008; 77: 219-226.

39. Brock DW. Facts and values in the physician-patient relationship.
In: Pellegrino MD, Ohler L, Langan J, eds. Ethics, trust, and the
professions: Philosophical and cultural aspects. Washington, DC:
Georgetown University Press; 1991.

40. King LA, Miner KN. Writing about the perceived benefits of trau-
matic events: Implications for physical health. Personal Soc
Psychol Bull. 2000; 26: 220-230.

41. Pennebaker JW, Francis ME. Cognitive, emotional, and language
processes in disclosure. Cogn Emot. 1996; 10: 601-626.

42. Pennebaker JW, Mayne TJ, Francis ME. Linguistic predictors of
adaptive bereavement. J Pers Soc Psychol. 1997; 72: 863-871.

43. Lipkin M, Putnam SM, Lazare A. The medical interview: Clinical
care, education, and research. New York, NY: Springer; 1995.

44. Beck RS, Daughtridge R, Sloane PD. Physician-patient communi-
cation in the primary care office: A systematic review. J Am Board
Fam Pract. 2002; 15: 25-38.

45. Niederhoffer KG, Pennebaker JW. Linguistic style matching in so-
cial interaction. J Lang Soc Psychol. 2002; 21: 337-360.

46. Gonzales AL, Hancock JT, Pennebaker JW. Language style
matching as a predictor of social dynamics in small groups.
Commun Res. 2009; 37: 3-19.

47. Ireland ME, Henderson MD. Language style matching, engage-
ment, and impasse in negotiations. Negot Confl Manag Res.
2014; 7: 1-16.

48. Andrews SE, Ghane A, Legg AM, et al. Expectations in the context
of gallbladder and hernia surgery: A descriptive report. Health
Expect. 2014; 18: 1797-1806.

49. Ghane A, Huynh HP, Andrews SE, et al. The relative importance of
patients’ decisional control preferences and experiences. Psychol
Health. 2014; 29: 1105-1118.

50. Huynh HP, Legg AM, Ghane A, et al. Who is satisfied with general
surgery clinic visits? J Surg Res. 2014; 192: 339-347.

51. Chew LD, Bradley KS, Boyko EJ. Brief questions to identify pa-
tients with inadequate health literacy. FamMed. 2004; 36: 588-594.

52. Chew LD, Griffin JM, Partin MR, et al. Validation of screening
questions for limited health literacy in a large VA outpatient popu-
lation. J Gen Intern Med. 2008; 23: 561-566.

53. Haskard KB, Williams SL, DiMatteo MR, et al. Physician and
patient communication training in primary care: Effects on partici-
pation and satisfaction. Health Psychol. 2008; 27: 513-522.

54. DiMatteo MR, Sherbourne CD, Hays RD, et al. Physicians’ char-
acteristics influence patients’ adherence to medical treatment:
Results from the medical outcomes study. Health Psychol. 1993;
12: 93-102.

55. Hays RD. The medical outcomes study (MOS) measures of patient
adherence. https://www.rand.org/content/dam/rand/www/external/
health/surveys_tools/mos/mos_adherence_survey.pdf. 1994.
Retrieved on November 24, 2015.

56. DiMatteo MR, Hays RD, Sherbourne CD. Adherence to cancer
regimens: Implications for treating the older patient. Oncology.
1992; 6: 50-57.

57. Sherbourne CD, Hays RD, Ordway L, et al. Antecedents of adher-
ence to medical recommendations: Results from the medical out-
comes study. J Behav Med. 1992; 15: 447-468.

58. Huber PJ. The behavior of maximum likelihood estimates under
nonstandard conditions. Proc Fifth Berkeley Symp Math Stat
Prob. 1967; 1: 221-233.

59. White H. A heteroskedasticity-consistent covariance matrix estima-
tor and a direct test for heteroskedasticity. Econometrica. 1980; 48:
817-838.

60. Kacewicz E, Pennebaker JW,DavisM, et al. Pronoun use reflects stand-
ings in social hierarchies. J Lang Soc Psychol. 2014; 33: 125-143.

61. RohrbaughMJ,MehlMR, ShohamV, et al. Prognostic significance
of spouse we talk in couples coping with heart failure. J Consult
Clin Psychol. 1998; 76: 781-789.

62. Pennebaker JW, Stone LD. Words of wisdom: Language use over
the life span. J Pers Soc Psychol. 2003; 85: 291-301.

63. MehlMR, Pennebaker JW. The sounds of social life: A psychomet-
ric analysis of students’ daily social environments and natural con-
versations. J Pers Soc Psychol. 2003; 84: 857-870.

64. Phillips LA, Leventhal H, Leventhal EA. Physicians’ communica-
tion of the common‐sense self‐regulation model results in greater
reported adherence than physicians’ use of interpersonal skills. Br J
Health Psychol. 2012; 17: 244-257.

65. Fast LA, Funder DC. Personality as manifest in word use:
Correlations with self-report, acquaintance report, and behavior. J
Pers Soc Psychol. 2008; 94: 334-346.

66. Rao JK, Anderson LA, Inui TS, et al. Communication
interventions make a difference in conversations between
physicians and patients: A systematic review of the evi-
dence. Med Care. 2007; 45: 340-349.

67. Anderson LA, Sharpe PA. Improving patient and provider commu-
nication: A synthesis and review of communication interventions.
Patient Educ Couns. 1991; 17: 99-134.

ann. behav. med.

https://www.rand.org/content/dam/rand/www/external/health/surveys_tools/mos/mos_adherence_survey.pdf
https://www.rand.org/content/dam/rand/www/external/health/surveys_tools/mos/mos_adherence_survey.pdf

	Characteristics and Correlates of Word Use in Physician-Patient Communication
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Assessing Physician-Patient Communication
	Outcomes of Effective Physician-Patient Communication
	Overview
	Method
	Participants and Recruitment
	Measures
	Procedure
	Analyses
	Results
	Differences in Patients’ and Physicians’ Word Use
	Relationships Between Patients’ and Physicians’ Word Use
	Predictors of Patients’ and Physicians’ Word Use
	Post-consultation Outcomes Associated with Patient and Physician Word Use

	Discussion
	The Role of Patient Characteristics
	Visit Outcomes as Correlates of Word Use
	Next Steps

	References




