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ABSTRACT

Background and Objectives: One third of U.S. adults struggle to understand health
related information. To enhance patient understanding and outcomes, resident
physicians must adapt communications to the patient’s health literacy level. These
communications are particularly important when treating the patient for diabetes
that requires intensive self-management. The present study examined diverse
patients’ perceptions of resident physicians’ communications after resident health
literacy communication training.

Materials and Methods: We examined the association between patient
perceptions of resident physician’s communications and diabetes control in a
cross-sectional, correlational study in a convenience sample or patients with
diabetes who consented to the survey within a month of clinic visits. After resident
physician training, 160 Medicaid managed care adults seen at a Federally Qualified
Health Center for type 2 diabetes were invited to complete a one-page survey on
patient-provider communications (i.e., empathy, health literacy from Consumer
Assessment of Healthcare Providers and Systems), treatment understanding, and
diabetes control in 2018. Clinic staff recorded HbAlc upon survey completion with
no patient identifiers and data were analyzed with logistic regression.

Results: Non-Latino White and English-speaking Latino American patients rated
resident physicians higher in empathy and health literate communications than
Spanish-speaking Latino Americans. Patient perceptions of resident physician
empathy and health literate communications were associated with diabetes
treatment plan confidence. Patient perceptions of resident physician empathy
were associated with diabetes control.

Conclusion: Empathetic resident physician communications consistent with health
literacy levels may improve patients’ understanding of the self-management
required for diabetes control. Investing in training programs that target physician
communication skills that are empathic and consistent with the patient’s health
literacy may improve diabetes control by encouraging dialogue and shared
decision making about the treatment plan.
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Introduction
Health literacy is the ability to obtain,
process, understand, and act on basic health

information (e.g., prescription bottles,
appointment slips, physician treatment
recommendations, health education

materials) (1, 2). It is estimated that over one
third of adults struggle to understand
healthcare information (3). Specifically,
Latino Americans, the elderly, and those with
less than a high school education are more
likely to have lower health literacy that
increases the risk of poor outcomes.
Unfortunately, even patients with high health
literacy can have difficulty understanding
treatment recommendations due to
physician use of medical jargon and/or
anxiety during medical visits. As such,
resident physician training should include
activities to enhance empathic and health
literate consistent communication skills. For
example, asking patients to describe their
plan for treatment and next steps of care can
decrease miscommunication while empathy
from the physician can help the encounter
feel safe and nonjudgmental. Ultimately,
patient understanding of the treatment plan
is a critical precursor to facilitating treatment
adherence and better health outcomes.
Health professionals must take responsibility
for improving health literacy so that health
information can be understood by all
patients, and this is especially true for
patients with diabetes that requires intensive
self-management with medication dosages
potentially needing adjustments after daily
dietary intake.

It is not well understood how patient
perceptions of physician communications
may impact diabetes treatment

understanding and subsequent health
outcomes. We do know that managing
diabetes requires significant changes to diet,
exercise and medication management that
are likely associated with health literacy.
Physicians must empower and educate
patients to manage this chronic illness as well
as motivate patients to modify lifestyle
behaviors for diabetes control (4). Diabetes
prevalence worldwide is increasing; currently
10.5% of the world’s adult population have
diabetes and uncontrolled diabetes is a
leading cause of poor health outcomes, early
mortality and healthcare expenditures that
may reach $1,054 billion by 2045(5).
Diabetes control is linked to rigorous self-
management of medications and lifestyle
changes (i.e., diet, exercise, sleep) though
more research is needed to understand if
physician communication skills can be taught
and if these skills improve diabetes
control(6). Due to the self-management
requirements of diabetes, patients with
diabetes are an ideal population to examine
the relationship between health literacy
consistent communication skills and their
relationship to health outcomes. It is also of
interest whether these skills can be taught to
resident physicians to promote empathy and
patient understanding and confidence in the
treatment plan during diabetes care visits (7).
This investigation examined this relationship
between patient perceptions of physician
communication and empathy to predict
diabetes control after resident training on
health literacy, patient-centered
communications, and teach back methods.
Diabetes health literacy has been identified
as a driver of diabetes control worldwide and
this investigation added to this literature by
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examining resident physician communication
skills that may enhance diabetes self-
management and control (8).

The link between low health literacy and
poor type 2 diabetes mellitus outcomes is
known, (9) however, what is not known is
whether a primary care physician can
effectively address diabetes care knowledge
by accounting for patient health literacy
levels. Primary care physicians frequently
treat diabetes during very brief patient
encounters and therefore have a significant
role to play in diabetes control and outcomes.
If brief methods to communicate and
enhance diabetes education are effective,
then a large population of patients can
achieve better diabetes outcomes and fewer
complications (e.g., hospitalization;
emergency care; and early mortality) (10, 11).
Unfortunately, patients may feel
embarrassed when not understanding a
physician or uncomfortable asking follow-up
guestions. As a result, the communication
burden often falls on the physician to provide
a safe and empathic interaction with clear
and unhurried communications so the patient
can trust the physician enough to ask follow-
up questions. Because patient health literacy
level is not obvious, all patient-physician
communications should use techniques to
ensure understanding as patients often
overestimate their own health literacy skills
(12). Most diabetes care is provided in
primary care where good patient education is
associated with diabetes control(13, 14)
However, what we investigate here is
whether health literacy training in family
medicine residency education impacts
diabetes education in clinic visits to
ultimately improve diabetes control. This

investigation examined this link between
patient perceptions of physician
communications (as an indicator of a patient-
centered, health literacy aware
communication) and diabetes control (HbAlc
and patient confidence and understanding of
diabetes care) to fill this gap.
Unfortunately, physicians

overestimate their use of
communication with patients and are often
not trained on health literacy consistent
communication skills. For example, although
resident physicians report using plain
language 88% of the time, they actually used
an average of two medical jargon terms per
minute during a standardized patient
encounter (15). Patients, particularly those
with low health literacy, may not understand
medical terms and then have poor
understanding of the treatment plan leading
to worse health outcomes. Though the
ACGME (Accreditation Council for Graduate
Medical Education) includes communication
skills as a core competency, resident
physicians report not receiving adequate
training in health literacy skills to improve
communication with patients (16). Residents
who lack such training may feel uncertain
about reasons for poor diabetes control. In

often
clear

fact, empathy for patients can decline during
medical training and a lack of health literacy
training could be one driver of this decline
and both can adversely impact health
outcomes (17-19). Fortunately, empathy is a
trainable skill (20) and interventions can
increase physicians’ capacity to empathize
with patients (21). In addition, health literacy
training can increase physician self-reported
knowledge, confidence, and use of plain
language in patient care (22). Although these



physician self-report findings are promising, a
better understanding of patients’ perceptions
of their resident physician’s health literacy
aware and empathic communication skills
and the link to diabetes control is warranted.

The purpose of this study was twofold: 1)
to examine patients’ perceptions of resident
physicians” communications after health
literacy and empathic communication skills
training to predict treatment plan
understanding after controls (age, gender,
ethnicity, language), and 2) to test whether
patient perceptions of physician’s
communication skills  (health literacy,
empathic communication, and treatment
plan understanding) predicts diabetes control
(HbA1c) after controls (age, gender, ethnicity,
language, medication adherence to assess
overall diabetes self-management) in a
convenience sample of culturally diverse
patients at a Federally Qualified Health
Center (FQHC) based family medicine
residency clinic. Inclusion criteria were
patients diagnosed with type 2 diabetes
attending a diabetes visit. This sample
population is of interest because significant

self-management education is typically
discussed during this visit type to achieve
diabetes control (e.g., medication, diet,

exercise, clinic visits every three months to
assess HbA1c labs).

Materials and Methods

Participants and Procedures. Thirty Family
Medicine residents providing care in a
continuity clinic within an underserved,
urban, Federally Qualified Health Center
(FQHC) in Southern California participated in
a 45-minute health literacy and a 45-minute
empathic communication training session
(see Table 1). The first training session
included content from the Health Literacy
Universal Precautions Toolkit (23) (e.g.,
definition, prevalence, health implications)
with practice using the core health literacy
communication skills (e.g., slow speech, avoid
medical jargon, use plain language, listen, be
specific, teach-back, focus on 1-3 key points).
The second session included content on
empathy and empathic communication skills
(e.g., perspective-taking, active listening,
empathic responding, and awareness of
personal emotional experience) that were
practiced in a role-play of a patient with low
health literacy. Sessions included active
learning strategies such as patient
testimonials, games, role-play, and group
discussions.

Table 1. Best Practices in Health Literacy and Empathic Communication

1- Create a shame-free environment.

2- Talk slowly.

3- Use simple words.

Health Literacy*

4- Avoid medical jargon.

5- Be specific rather than general.

6- Focus on 1-3 key points.

7- Use teach-back to confirm patient understanding.

8- Put yourself in your patients’ shoes (practice perspective taking).

9- Actively listen to your patients (make eye contact).

Empathic Communication

10- Use empathic words to communicate with your patients.

11- Be mindful of your own emotional experience.

* Based on the AHRQ Health Literacy Universal Precautions Toolkit
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After resident training, 160 Medicaid
managed care adult patients (38 Non-Latino
White; 122 Latino; Table 2) seen by resident
physicians for a type 2 diabetes care visit
were invited to complete anonymous surveys
on perceived patient-physician
communications treatment
understanding. Patients were on average
middle aged (M=52.22), female (58.8%), and
Latino American who spoke English (44.4%).
Medical assistants added the patient’s
current Hemoglobin Alc (HbAlc) to the
anonymous survey (in English or Spanish)
before placing it in a locked box in the clinic.
The study was deemed to be exempt by the
Loma Linda University Institutional Review
Board (#5140358). All participants were
consented and completed the anonymous
10-minute survey after the diabetes care visit.

and

Table 2: Patient Demographic Characteristics (n=160)

Variable Mean, N SD, %
Age, Range (24-96) 52.22 11.70
HbA1c, Range (5.2-16.0) 8.6 2.26
Male 64 40
Gender Female 94 58.8
Missing 2 13
Non-Latino White
. . 38 23.8
American-English
Ethnicity, - -
Lansuage Latin American- 71 444
guag English ’
Preference
Latin American-
. 51 31.9
Spanish
Measures

Patient Perceptions of Resident Health
Literate and Empathic Communications.
Patients rated the resident physicians’ health
literacy communication skills on four items
from the CAHPS scale (Consumer Assessment
of Healthcare Providers and Systems).
Specifically, they rated if their doctor: “talked
too fast,” “used difficult words,” “explained

n u

how and when to take my medications,” and
“didn’t listen to me,” on a 4-point Likert scale
from “strongly disagree” to “strongly agree”
(24). Higher scores indicate better
communication skills and inter-item reliability
was high (a = .92). Patients rated perceived
empathic communication on a single item:
“My doctor showed compassion towards me”
with a 4-point Likert scale; higher scores
reflect greater perceived empathy, and the
item has been used successfully in other
research studies (25).

Patient Treatment Plan Understanding /
Adherence.
confidently they understand: “the things |
discuss with my doctor” and “when and how
often | should take my diabetes medication”
on a 4-point Likert scale; higher scores
represent greater confidence in treatment
plan understanding. The items had high inter-
item reliability (a = .93). For statistical
analyses, scores of 1-3 were coded as “0” to
reflect “not confident | understand” and 4
was coded as “1” to reflect “confident |
understand”.

A single medication adherence item was

created for this study: “How often do you
miss more than one dose of your
medication?” was rated on a 4-point scale
(“always”, “often”, “sometimes,” “never”).
Higher scores indicate better medication
adherence.
Diabetes Control - HbAlc. The medical
assistant recorded patients’ HbAlc from
point of care testing that day or from a chart
audit of a point of care test within the past 3
months. HbAlc was coded as controlled
diabetes <7.5 or uncontrolled diabetes >7.5
for logistic regression analyses (26).

Patients indicated how

”n u



Statistical Analyses. Statistical analyses
were conducted using IBM SPSS Statistics
version 24. T-tests, chi-square tests, and
analyses of variance (ANOVA) were
conducted to examine differences in patient
ratings of physicians’ communication skills
(i.e., health literacy, empathy) and diabetes
outcomes (i.e., confident understand
treatment plan, HbAlc control). Two binary
logistic regression models were used to
examine whether treatment plan
understanding and HbAlc diabetes control
are predicted by patient perceptions of
resident physician communications after
controlling  for age, gender, and
ethnicity/language preference. In the logistic
regression predicting HbAlc, medication
adherence was also included as a control.
Odds ratios (OR) with 95% confidence
intervals (Cl) are reported.

Results

Health Literacy and Empathic Communication
Skills. The trained family medicine resident
physicians were evaluated favorably by
patients on both health literate (M= 3.27, SD=
.84, range 1-4) and empathic (M= 3.28, SD=
.89, range 1-4) communications. There were
no differences in ratings of physician
communication based on patient age or
gender. There were significant differences in
these ratings by patients’ ethnicity/language
for both health literacy [F (2, 156) = 8.68, p=
.001], and, empathy [F (2, 152) = 13.36, p=
.001]. Post hoc comparisons revealed that
Non-Latino White Americans and English-
speaking Latino Americans evaluated
residents better on health literacy (MNon-
Latino White= 3.39, SD= .73; MlLlatino-
English= 3.49, SD= .64; MLlatino-Spanish =

2.90, SD= 1.02) and empathic (MNon-Latino
White = 3.54, SD = .61; MLlatino-English =
3.49, SD = .66; MLatino-Spanish = 2.78, SD=
1.12) communication than Spanish-speaking
Latino Americans.

There were significant differences in
physician communication ratings by patients’
diabetes outcomes. Following the diabetes
care visit, 49% of patients indicated they were
not confident they understood their
treatment plan. Figure 1 represents the mean
differences in physician communication skills
for patients who understood their treatment
plan compared to those who did not.
ANCOVA (controls: age, gender,
ethnicity/language) results indicate that
patients who understood their treatment
plan perceived better physician health
literate, F (1, 136) = 9.85, p = .002, and,
empathic communication skills, F (1, 139) =
4.82, p = .03, than patients who were not
confident they understood the treatment
plan.

Patient HbAlc levels indicated 36% were
controlled and 57% were uncontrolled.
Patients with controlled HbAlc perceived
better physician empathic communication
skills, F (1, 134) = 4.28, p = .04, than those
with uncontrolled HbAlc (see Figure 2). There
were no HbAlc group differences in resident
physician health literacy skill ratings.

Diabetes Outcomes. The first logistic
regression model predicting treatment plan
understanding  (controls: age, gender,
ethnicity/language) with patient ratings of

resident physician health literacy and
empathic  communication  skills  was
significant (X2=29.48, p=.00, df = 6).

According to Nagelkerke’s R2, 25% of the
variation in treatment plan understanding
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was accounted for by the predictors and the
model correctly classified 72.3% of the cases.
The Wald criterion demonstrated that
resident physician health literacy (p = .001)
and empathic (p = .000) communications
were significant predictors of treatment plan
understanding. Age, gender, and
ethnicity/language were not significant

predictors. For every one-unit increase in
physician health literacy communication, the
odds a patient will understand their
treatment plan is 2.35 times higher.
Moreover, for every one-unit increase in
physician empathic communication, the odds
a patient will understand their treatment plan
is 2.45 times higher (see Table 3).

Treatment Plan Understanding

as p=.002

p=.03

2.5

1.5

0.5

= Not Confident
O Confident

Resident Health Literacy
Communication Skills

Resident Empathic Communication

Skills

Figure 1: Mean scores for Perceived Resident Communication Skills based on Patients’ Treatment Plan
Understanding (controlling for age, gender, and ethnicity/language)

HbA1c Control

35 p=>.05

p=.04

2.5

1.5

0.5

m HbAlc >7.5
OHbAlc<7.5

Resident Health Literacy
Communication Skills

Resident Empathic Communication

Skills

Figure 2: Mean scores for Perceived Resident Health Literacy and Empathic Communication Skills based on
Patients’ HbA1lc Control (controlling for age, gender, ethnicity / language).

The second logistic regression model
predicted HbAlc control using patient
perceptions of resident physician health
literacy communication, empathic

communication, and treatment plan
understanding after controls (age, gender,
ethnicity/language, medication adherence).
The overall model was significant (X2=18.04,



p=.021, df=8). Nagelkerke’s R2 indicated that
the predictors accounted for 17% of the
variation in HbAlc control and the model
correctly classified 64.2% of cases. The Wald

criterion  demonstrated that resident
empathic communication (p = .048) and
medication adherence (p = .018) were

significant predictors of HbAlc control. Age,
gender, ethnicity/language, resident health

literacy communication, and treatment plan
understanding  were not  significant
predictors. For every one-unit increase in
resident empathic communication, the odds
of having controlled HbAlc (i.e., <7.5) was
1.81 times higher. In addition, for every one-
unit increase in medication adherence the
odds a patient will have controlled HbAlc was
2 times higher (see Table 3).

Table 3: Logistic Regression Predicting Diabetes Treatment Plan Understanding and HbA1c

Treatment Plan
. . HbA1c Control
Variable Understanding
OR 95% Cl OR 95% Cl
Age 0.97 0.94-1.00 1.01 0.98-1.05
Female 1.00 referent 1.00 referent
Gender
Male 1.00 0.45-2.18 0.71 0.32-1.61
Non-Latino White American- English 1.00 referent 1.00 referent
Latin American-

Spanish Latin American- English .39 0.14-1.09 0.46 0.17-1.24
Latin American- Spanish 131 0.42-4.10 0.40 0.13-1.26
Medication Adherence - - 2.00* 1.13-3.57
Resident Health Literacy Communication 2.35%** 1.41-3.92 1.15 0.69-1.92
Resident Empathic Communication 2.45%** 1.51-3.97 1.81%* 1.01-3.25
Treatment Plan Understanding - - 0.68 0.28-1.65

Discussion

Because a third of adults have low health
literacy (3), and because diabetes requires
understanding of health
information for self-management (5, 6, 9) we
examined the association between perceived
resident physician empathic and health
literate consistent communications with
patient treatment understanding and
diabetes control (4). Our hope is that these
skills can be taught, and that the delivery of
these more skilled communications will

intensive

ultimately enhance patient outcomes (7, 21).
To this end, we assessed patients’
perceptions of their resident physician’s
health literacy and empathic communication
skills and the association of these perceptions

with diabetes outcomes in a sample of
culturally diverse patients from an FQHC-
based family medicine residency clinic.
According to patients, the resident physicians
exhibited many of the behaviors taught
during the health literacy and empathic
communication skills training such as talking
slowly, using words the patient could
understand, listening to the patient, and
demonstrating compassion. Further, resident
physicians’” use of health literacy and
empathic communication skills are associated
with patient confidence in understanding
their diabetes treatment plan. It is notable
that perceived physician empathy was the
main predictor of diabetes control (i.e.,
HbAlc < 7.5) which is consistent literature
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that shows the importance of empathy in
patient care interactions (21).

These findings support the concept that
physician communications that are empathic
and promote health literacy may improve
patient treatment plan understanding and
diabetes control. Others, including Hojat et al
also find an association between physician
empathy and diabetes control, but this study
adds an assessment of health literacy as
well(27,28). Empathy for the patient reflects
an affective and cognitive understanding of
the patient’s perspective. Communicating
empathy may involve inviting a patient to

share their experiences and explicitly
acknowledging the validity of their
perceptions and experiences (29, 30)

Empathy is shown here to be important for
treatment understanding and diabetes
control, above and beyond the effects of
reported medication adherence. As such, the
patient sensing support and respect in the
clinical encounter may facilitate an open and
clear interaction that allows effective
treatment plan discussions and shared
decision-making. This may indicate that
empathy can lead to interactions that
promote health literacy for patients who
need to take an active role in their disease
management such as for patients who have
been diagnosed with type 2 diabetes.
Patients with low health literacy report
feeling shame and embarrassment when they
do not understand health information (31,
32). If the resident physician conveys
compassion and empathy when
communicating health information in ways
the patient can understand, then shame may
be decreased and understanding the
treatment plan will be enhanced (33). We

conclude that resident physician training in
health literacy and empathic communication
can potentially improve treatment
understanding to also improve diabetes
health outcomes.

The patients in this study sample were
predominantly low-income and almost a third
were Spanish speaking, which are both risk
factors for low health literacy. These risks as
well as the high rate of uncontrolled diabetes
put these patients at risk for low treatment
plan understanding. Spanish-speaking
patients rated resident physicians lower in
both empathy and health literacy
communication skills than English-speaking
patients and many required a translator
during their diabetes care visit. Though
resident physician communication training is
likely important, it may also need to be
extended to the translators in the clinic visits.
Though some resident physicians did speak
Spanish we found no moderating effect of
shared language and did not assess the level
of Spanish speaking fluency of the resident
physicians. Physicians could benefit from
additional training in cultural sensitivity,
medical Spanish, and the effective use of
medical interpreters to improve clinical
outcomes for vulnerable populations with
complex treatment regimens like diabetes
(34).

A study limitation was a lack of assessment
of the use of translators within the diabetes
visits. This aspect of the clinic visit requires
further study; it may be more difficult to ask
qguestions about the treatment when using
translation services that may be via an on-line
platform. Another study limitation was the
single item assessments of the empathy and



medication adherence study variables as well
as the spoken languages during the clinic visit.

In addition, this study had no control group
of residents, had only patient perceptions of
communications rather than objective
observer ratings, and only one HbAlc level
rather than tracking levels over time. Overall,
though the resident physician training may
have been effective based on patient
perceptions of high levels of empathy and
health literacy consistent communications; a
control group of resident physicians who
received no communication training is
needed to determine training efficacy. In
addition, a cross-sectional, correlational
design cannot determine causation, however,
the resident training was delivered before the
clinic visits indicating temporality in
measurements.

Study strengths include a sample of
diverse and underserved patients with
diabetes as well as resident physicians from a
moderately sized residency program that had
provided empathy and health literacy
training. The study findings are promising and
suggest that such training efforts may be
effective to improve patient outcomes. It is a
study strength that clinic visit perceptions are
associated with an objective measure of
HbA1c as an assessment of glycemic control
over the past three months. However, future
research could benefit from following
patients over time to examine whether
empathic and health literate physician
communication benefits patient outcomes
longitudinally via enhanced doctor-patient
relationship and patient education.

Conclusion
Health literacy communication skills may

improve patient understanding of the
treatment plan while empathic
communication may impact treatment

adherence and health outcomes. Both
skillsets should be included in physician
residency training to facilitate the growth of
patient-centered physicians. Future studies
should use longitudinal designs to determine
long term diabetes outcomes in relation to
physician communication and patient
perceptions of these communications. It is
likely that having continuity with a primary
care physician could enhance an empathetic
and compassionate physician-patient
relationship to facilitate health literate aware
communications to  improve patient
outcomes of a chronic illness like diabetes.
Residency training programs can include such
communication skill training to improve
patient outcomes.
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