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BACKGROUND: One widely cited study suggested a link
between physician empathy and laboratory outcomes in
patients with diabetes, but its findings have not been
replicated. While empathy has a positive impact on pa-
tient experience, its impact on other outcomes remains
unclear.
OBJECTIVE: To assess associations between physician
empathy and glycosylated hemoglobin (HgbA1c) as well
as low-density lipoprotein (LDL) levels in patients with
diabetes.
DESIGN: Retrospective cross-sectional study.
PARTICIPANTS: Patients with diabetes who received care
at a large integrated health system in the USA between
January 1, 2011, and May 31, 2014, and their primary
care physicians.
MAIN MEASURES: The main independent measure was
physician empathy, as measured by the Jefferson Scale of
Empathy (JSE). The JSE is scored on a scale of 20–140,
withhigher scores indicating greater empathy.Dependent
measures included patient HgbA1c and LDL. Mixed-
effects linear regressionmodels adjusting for patient soci-
odemographic characteristics, comorbidity index, and
physician characteristics were used to assess the associ-
ation between physician JSE scores and their patients’
HgbA1c and LDL.
KEY RESULTS: The sample included 4176 primary care
patients who received care with one of 51 primary care
physicians. Mean physician JSE score was 118.4 (stan-
dard deviation (SD) = 12). Median patient HgbA1c was
6.7% (interquartile range (IQR) = 6.2–7.5) and median
LDL concentration was 83 (IQR= 66–104). In adjusted
analyses, there was no association between JSE scores
and HgbA1c (β = − 0.01, 95%CI = − 0.04, 0.02, p = 0.47) or
LDL (β = 0.41, 95%CI = − 0.47, 1.29, p = 0.35).
CONCLUSION: Physician empathy was not associated
with HgbA1c or LDL.While interventions to increase phy-
sician empathymay result in more patient-centered care,
they may not improve clinical outcomes in patients with
diabetes.
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INTRODUCTION

Patient-centered care is increasingly heralded as a strategy to
improve both patient experience and outcomes.1 One system-
atic review concluded that both patient-centered verbal behav-
iors, such as reassurance and support, as well as nonverbal
cues, such as head nodding and forward lean, were associated
with higher patient satisfaction and adherence to medical
regimens.2 Patient-centered communication has also been
reported to improve medication adherence across a variety of
specific disease states, including COPD3 and hyperlipidemia,4

as well as within specific patient populations, such as in the
elderly.5 Viewed in conjunction with evidence that medication
adherence is associatedwith health,6 this provides amechanistic
link between patient-centered communication and clinical
outcomes.7,8

One aspect of patient-centered communication, physician
empathy, has been shown to correlate with patient experience
measures, making it an area of growing interest for its potential
to improve care.9,10 Recently, a retrospective study linked
primary care physician empathy with hypertension control,
adding evidence to support the hypothesis that physician
empathy may directly affect patients’ clinical outcomes.11

There are several ways in which physician empathy has been
postulated to affect patient outcomes. A Spanish study postu-
lated that physician empathy may impact access to health
services, as they found patients of high-empathy physicians
were more likely to see their primary care physician and
therefore to also more likely to receive medical attention.12

Another qualitative study concluded when patients feel that
their physicians are empathetic, it facilitates their understand-
ing, thereby leading increased adherence to medication regi-
mens.13 As a result, many health systems have adopted inter-
ventions aimed at enhancing physician empathy, with the goal
of improving patient-centered care as well as patient out-
comes.14–17

Diabetes is highly prevalent among US adults,18 and many
patients find it challenging to achieve a good glycemic con-
trol.19 Several studies have documented the integral role of
patient provider communication in diabetes management,20–22

as well as the importance of patient-centered decision-making
in diabetes outcomes.23 However, only one study has found a
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positive association between physician empathy and laborato-
ry outcomes in diabetes. In 2011, Hojat and colleagues
reported that physician empathy was associated with glycosy-
lated hemoglobin (HgbA1c) and low-density lipoprotein cho-
lesterol (LDL) in a cohort of diabetic patients and their physi-
cians.24 This study has been widely cited and often used as a
rationale for empathy training programs in medicine.25,26 Yet
this single-center study included some notable limitations,
including a relatively small sample of physicians (n = 29)
and patients (n = 891), and accounted for very few potential
confounders. As a result, the association between physician
empathy and laboratory outcomes in diabetes remained
undetermined.
The objective of this study was to assess the association

between physician empathy and laboratory outcomes and to
replicate the study by Hojat and colleagues in a large, diverse
cohort of patients with diabetes and their physicians, control-
ling for patient and physician characteristics.

METHODS

This is a cross-sectional study of primary care physicians and
their patients with diabetes seen at the Cleveland Clinic Health
System (CCHS) between January 1, 2011, and May 31, 2014.
The study was approved by the Institutional Review Board of
the Cleveland Clinic.

Study Population. This study included practicing primary care
physicians and their patients with diabetes. Included
physicians were (1) board certified in either Internal or Family
Medicine and (2) had at least 45 diabetic primary care patients
in their panel. Included patients were those on these physi-
cians’ assigned primary care panels, and (1) between 18 and
75 years, (2) with a diagnostic code for diabetes (either type 1
or 2) in their chart, (3) who had at least two visits with their
primary care provider in the past 365 days, and (4) who spent
at least 2/3 of their total primary care office visits with their
specified provider. These inclusion criteria closely match that
reported by Hojat and colleagues in their 2011 study.24

Independent Measure. We used physician empathy scores
collected during a mandatory communication skills course
conducted at CCHS between August 2013 and May 2014.
Course participation was required for all full and part-time
physicians. The content and structure of communication skills
course has been reported in detail previously.17

At the start of the course, each physician completed the
Jefferson Scale of Empathy (JSE), a validated 20-item mea-
sure of physician empathy.27–29 Items are rated on seven point
scales and scores range from 20 to 140, with higher scores
indicating greater physician empathy. We analyzed JSE scores
two ways: continuously, and in groups using cut-points de-
scribed by Hojat and colleagues24 of low (< 117), moderate
(118–127), and high (≥ 128) empathy scorers.

Dependent Measures. HgbA1c and LDL were considered
as markers of diabetes management. We used the last
HgbA1c and LDL measurements recorded in the
electronic health record (EHR) prior to their physician’s
completion of the JSE. We measured laboratory out-
comes continuously and dichotomously, as well-
managed versus not. Well-managed was defined as <
7.0% for HgbA1c and < 100 mg/dL for LDL, which
matched the dichotomization scheme utilized by Hojat
and colleagues.24

Control Measures. We included a number of patient and
physician characteristics as control measures. For
patients, these included age (continuous), sex, race
(white, black, and other), marital status (married/domes-
tic partnership or single/separated), body mass index
(BMI), Charlson Comorbidity Index, insurance status
(private, Medicare, Medicaid, or self-pay), and median
annual income (derived from the patient zip code). Phy-
sician characteristics included age (continuous), sex,
years of experience (continuous), specialty (Internal
Medicine or Family Medicine), and physician type
(MD or DO). Physician characteristics were provided
by the Cleveland Clinic Office of Professional Staff
Affairs and all patient data was derived from the EHR.

Statistical Analysis. We generated mixed-effects linear
regression models assessing the association between
physician empathy and their patients’ HbA1c and LDL,
respectively. In these models, both the JSE and labora-
tory outcomes were treated as continuous measures.
Models were clustered by physician and adjusted for
the patient and physician measures described above. As
a first sensitivity analysis, we reproduced the models
five times to specifically assess the association between
JSE and laboratory outcomes among patients with more
medical comorbidities and/or with more poorly con-
trolled laboratory measures of diabetes. These five mod-
els were (1) only patients with a Charlson score greater
than or equal to 1, (2) only patients with an HgbA1c >
7.0%, (3) only patients with an LDL > 100, (4) only
patients with a Charlson score greater than or equal to 1
and an HgbA1c > 7.0%, and (5) only patients with a
Charlson score greater than or equal to 1 and an LDL >
100. As a second sensitivity analysis, we then repro-
duced the analysis of Hojat and colleagues, using their
treatment of variables and covariates. This included or-
dinal coding of JSE scores as low, moderate, and high
and dichotomous HgbA1c and LDL outcomes (well-
managed versus not).24 Consistent with their analysis,
we used logistic regression, controlling for patient age,
sex, and insurance status as well as physician age and
sex. All analyses were conducted in R version 3.4.2
(https://cran.r-project.org/).
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RESULTS

The sample included 4176 patients and 51 physicians. Dur-
ing the study inclusion period, the median total number of
patient visits with their primary care provider was 6 (inter-
quartile range (IQR) = 3–10) and physicians had a median of
89 diabetic patients on their primary care panels. (IQR = 60–
116). Approximately half of patients (53%) were male and
patients ranged in age from 18 to 75 years (IQR = 55–69).
Patients had a median HgbA1c of 6.7% (IQR = 6.2–7.5) and
a median LDL concentration of 83.0 mmol/dL (IQR = 66.0–
104.0). Sixty-one percent of patients had well-managed
HgbA1c and 71% had well-managed LDL. The mean BMI
was 34(7.6) and 23% of patients had Charlson scores above
2. Sixty-five percent (n = 33) of physicians were board certi-
fied in Internal Medicine, and almost all (94%) physicians
were MDs (versus DOs). The median JSE score was 122
(IQR 112–126). Twenty percent of physicians had low em-
pathy, 43% had moderate empathy, and 37% had high em-
pathy. Additional patient and physician characteristics are
presented in Table 1.
There were no significant associations between physician

empathy scores and HgbA1c or LDL values in the mixed-
effects linear regression model (Table 2). Additionally, no
other physician characteristics were associated with either
LDL or HbgA1c in these models. Certain patient character-
istics, including younger age (β = − 0.08, 95%CI = − 0.11, −
0.05), higher Charlson score (β = 0.12, 95%CI = − 0.08, 0.16),

higher BMI (β = 0.01, 95%CI = 0.01, 0.02), and male sex (β =
0.16, 95%CI = 0.07, 0.25) were associated with higher
HgbA1c, while younger age (β = − 2.29, 95%CI = − 2.89, −
1.70), lower Charlson score (β = − 1.72, 95%CI = − 2.55, −
0.90), Black race (compared to White; β = − 5.82, 95%CI =
2.46, 9.19), and female sex (β = − 10.20, 95%CI = − 12.30, −
8.10) were associated with higher LDL. When the analyses
were limited to patients with at least one medical comorbidity
and/or poorer laboratory control of their diabetes, there
remained no association between empathy score and either
A1c or LDL in any of the five sensitivity analysis models.
In logistic regression models replicating the methods of

Hojat and colleagues, there were similarly no significant asso-
ciations between physician empathy and HgbA1c or LDL
(Table 3).

DISCUSSION

In our study of a large, diverse sample of diabetic patients and
their primary care physicians, we found no association be-
tween physician empathy as measured by the JSE and
HgbA1c or LDL. This lack of an association was consistent
in our novel analysis regardless of which patients were includ-
ed as well as our replication of Hojat and colleagues’ prior
methods. Patient demographic and clinical characteristics,
however, including BMI and burden of comorbidities, were
associated with laboratory outcomes. No physician character-
istics were associated with either HgbA1c or LDL values.
Both the American Diabetes Association and the European

Association for the Study of Diabetes endorse the use of
patient-centered care to optimize health outcomes for diabetic
patients.30 Patient-centered communication practices are hy-
pothesized to impact clinical outcomes through a number of
pathways including improved decision making, greater patient
knowledge and improved adherence, among others.31,32 Phy-
sician empathy has been proffered as an important component
of patient-centered care,33 and Hojat and colleagues’ study
appeared to provide evidence of a direct association between
empathy and clinical outcomes in diabetes.24 However, our
study in a larger, more recent sample, controlling for important
patient and physician factors, casts doubt on this association.
That we found no signal of any association suggests that self-
reported physician empathy alone is unlikely to have a gener-
alizable impact on laboratory outcomes in diabetes in contem-
porary practice.
There are several reasons our findings may have differed

from the original study. First, our data are considerably newer.
It is possible that changes in diabetes treatment guidelines
since the original study have eliminated the association be-
tween empathy and HgbA1c and LDL. For example, statin
prescribing has become more widespread, and there is almost
universal recognition of the importance of glycemic con-
trol.34,35 In addition, as care pathways have become more
prominent, some clinician characteristics, like empathic

Table 1 Sample Description

Patients (n = 4167)
Age, years (SD) 61.4 (10.1)
Gender, % male 2203 (52.9)
Race, n (%)
White 3491 83.8)
Black 489 (11.7)
Other 187 (4.5)
Income, $ (SD) 61,873 (26898)
Insurance, n (%)
Private 1888 (45.3)
Medicaid 90 (2.2)
Medicare 1773 (42.5)
Self-pay 416 (10.0)
Charlson Comorbidity Index, n (%)
0 500 (12.0)
1 2420 (58.1)
2 647 (8.5)
3 354 (8.5)
4 127 (3.0)
5+ 119 (2.9)
BMI, mean (SD) 34.07 (7.63)
HgbA1c management
Good 2534 (60.8)
Moderate 1278 (30.7)
Poor 355 (8.5)
LDL management
Good 2949 (70.8)
Moderate 819 (19.7)
Poor 399 (9.6)
Physicians (n = 51)
Age, years (SD) 49.3 (9.2)
Gender, % male 29 (56.9)
Years of service, years (SD) 12.9 (5.7)
Specialty, % internal medicine 33 (64.7)
Jefferson Scale of empathy, mean (SD) 118.5 (12.0)
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communication, may now be less strongly associated with
clinical outcomes. Furthermore, the recent proliferation of
health system performance measurement, and the linking of
glycemic control to reimbursement in pay-for-performance
contracts, has been linked to reducing variance in outcomes

in patients with diabetes36 and may also contribute to the lack
of association with clinician characteristics. That our sample,
compared to Hojat and colleagues, appeared to have a slightly
larger percentage of patients with good management of their
HgbA1c and LDL supports these theories. Finally, it is also
possible that the settings in which these studies were carried
out may also have impacted the associations. For years, the
Cleveland Clinic has had care paths for chronic disease man-
agement37 as well as a robust system of sharing key perfor-
mance indicators with both frontline providers and leadership
in order to drive improvement in chronic disease manage-
ment.38 Thus, institution-specific characteristics may also im-
pact the strength of the relationship between individual pro-
vider characteristics with clinical outcomes.
One explanation that cannot account for the difference in

findings is methodology. Our study closely replicated Hojat’s
study in terms of inclusion criteria as well as data analysis.
Replication studies are important because they often fail to
reproduce initial findings. For decades, scientists in the psy-
chological and clinical sciences have lamented the lack of
replication studies,39,40 and have noted that the replication
studies that are conducted often times fail to reproduce the
results from earlier studies.41–43 This has led multiple
researchers to claim that most clinical associations reported
from single observational research reports are false.42–44 They
have postulated many reasons that published results are diffi-
cult to replicate. These include difficulty controlling for

Table 3 Reproduced Logistic Regression Model Comparing JSE
Score and Odds of Reporting Good or Not Good Management of
HgbA1c or LDL After Adjusting for Selected Patient and Physician

Characteristics

HgbA1c > 7.0%
(95%CI)

LDL > 100
(95%CI)

JSE
High scorer (ref) – –
Middle scorer 1.08 (0.90, 1.29) 1.07 (0.88, 1.29)
Low scorer 1.16 (0.97, 1.38) 0.99 (0.82, 1.21)
Age
< 63 (ref) – –
≥ 63 0.73 (0.62, 0.85)*** 0.55 (0.45, 0.65)***
Gender
Female (ref) – –
Male 1.14 (0.99, 1.30) 0.52 (0.45, 0.61)***
Physician age
< 48 (ref) – –
≥ 48 0.95 (0.84, 1.08) 0.98 (0.86, 1.13)
Physician gender
Female (ref) – –
Male 1.10 (0.95, 1.27) 1.10 (0.94, 1.29)
Insurance
Private (ref) – –
Medicaid 1.59 (1.03, 2.44)* 1.19 (0.76, 1.85)
Medicare 0.98 (0.82, 1.16) 1.00 (0.83, 1.21)
Self-pay 1.06 (0.85, 1.32) 1.08 (0.85, 1.37)

Table 2 Adjusted Linear Mixed-Effects Model Clustered by Primary Care Provider Comparing Association Between JSE Score HgbA1c or
LDL Values

HgbA1c β (95%CI) LDL β (95%CI)

Patient characteristics
Age (per 5 years) − 0.08 (− 0.05, − 0.11)*** − 2.29 (− 1.70, − 2.89)***
BMI 0.01 (0.01, 0.02)*** − 0.05 (− 0.18, 0.07)
Charlson Comorbidity Index 0.12 (0.08, 0.16)*** − 1.73 (− 0.90, − 2.55)***
Median income (per $10,000) − 0.01 (− 0.03, 0.00) − 0.18 (− 0.57, 0.21)
Gender
Female (ref) – –
Male 0.15 (0.06, 0.25)*** − 10.20 (− 8.10, − 12.30)
Race
White (ref) – –
Black 0.12 (− 0.06, 0.22) 5.82 (2.46, 9.12)***
Other 0.08 (− 0.04, 0.36) 1.06 (− 3.54, 5.65)
Marital status
Married (ref) – –
Not married 0.02 (− 0.07, 0.11) − 0.89 (− 2.97, 1.17)
Insurance
Private (ref) – –
Medicaid 0.25 (− 0.04, 0.55) 0.88 (− 5.82, 7.59)
Medicare − 0.05 (− 0.16, 0.06) − 0.63 (− 3.07, 3.47)
Self-pay 0.08 (− 0.07, 0.23) 0.00 (− 3.48, 3.48)
Physician characteristics
Age (per 5 years) − 0.02 (− 0.06, 0.02) 0.51 (− 0.71, 1.73)
Years of service (per 5 years) 0.03 (− 0.04, 0.09) − 1.41 (− 3.36, 0.53)
Gender
Female (ref) – –
Male 0.04 (− 0.11, 0.20) 1.22 (− 3.32, 5.76)
Degree
DO (ref) – –
MD − 0.23 (− 0.56, 0.10) − 2.54 (− 12.08, 7.01)
Specialty
Family medicine (ref) – –
Internal medicine 0.06 (− 0.10, 0.21) 1.39 (− 3.28, 6.06)
JSE score (per 5 units) − 0.01 (− 0.04, 0.02) 0.41 (− 0.47, 1.29)
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environmental factors that may impact external validity as
well as publication bias favoring acceptance of research with
type I errors.45–47 Publication bias, which favors novel and
positive studies, also discourages replication in health services
research.48 Moreover, a recent paper documenting the
attempts of numerous research teams to answer a single re-
search question using identical data found even slightly dif-
ferent methodological approaches yielded different results,
highlighting how analytic plans may contribute to literature
agreement.49 However, in addition to more a rigorous analy-
ses, we also attempted to replicate Hojat and colleagues’
analytic approach, using nearly identical inclusion criteria
and treatment of variables, and were nonetheless unable to
reproduce their findings. This result underscores the impor-
tance of conducting multiple studies to confirm observed
effects.
The prospect of improving diabetic outcomes through

empathy enhancement programs is appealing; a single phy-
sician may care for numerous diabetic patients, and enhanced
empathy is a relatively low-cost solution for the problem of
poor diabetes management.50 However, while empathy
might enhance patient experience, it is less clear how a brief
empathic encounter can overcome the manifold challenges
patients face attempting to control their diabetes outside the
physician’s office. In 2012, Hojat and colleagues published
another study in an Italian sample, showing that physician
JSE scores were associated with the odds of developing
diabetes-related complications.51 To date, that 2012 study
and the one that we sought to reproduce are the only evidence
supporting a link between physician empathy and clinical
outcomes in diabetes. That both studies were conducted by
members of the same study team underscores the need for
further exploration of this association by independent study
teams. Indeed, other studies have also failed to demonstrate
an association between patient-centered care and diabetic
outcomes. One study found that patient-centered communi-
cation was associated with improved self-management and
quality of life but not glycemic control.52 Another study of
over 1300 patients with diabetes in the VA and 42 primary
care physicians found that physician-level factors accounted
for less than 2% of variability in hgbA1c.53 Physician train-
ing programs aimed at enhancing empathy likely result in
improved patient experience.9,10,54 However, the impact of
such interventions on clinical endpoints in diabetes now
appears less likely given the addition of our negative study
to a small body of literature in diabetes care that, with the
exception of Hojat’s studies, has failed to find an association.
This mirrors the state of the literature more broadly, which
has long connected physician characteristics with patient
satisfaction and trust,10,55–57 and suggested that these asso-
ciations may correlate with clinical outcomes,58 but has not
been able to consistently quantify such a link.59

This study had some limitations. First, our analysis, like that
of Hojat and colleagues, relied on physician-reported meas-
ures of empathy, which may differ from patient perceptions of

physician empathy.60–62 More broadly, we were only able to
assess empathy via the JSE, which may differ from empathic
communication or behavior measured by other tools. Second,
we used HgbA1c and LDL values closest to the date on which
their primary care physician completed the JSE, of which
65%, 84%, and 99% were obtained within 1, 2, and 3 years
of the JSE administration, respectively. Hojat and colleagues
do not report this information, so it is difficult to compare if the
distribution of the timing of the tests differed across our two
studies. However, as a sensitivity analysis, we restricted the
sample to those with laboratory values within 1 year of their
physician’s completion of the JSE, and we found no difference
from the results reported here. This was unsurprising, as
longitudinal studies of self-reported measures of empathy, like
the one used in this study, have suggested empathy scores
stabilize around age 17 and remain consistent for decades
upon retesting in adult populations.63,64 Additionally, there
aremultiple studies conducted in healthcare settings that report
empathy scores to be fairly consistent over time.65–67 Third,
we relied on a single laboratory value for LDL and HgbA1c,
which may represent a deviation from either a higher or lower
value assessed previously. Thus, a single value may fail to
capture an important trajectory in an individual patient’s dia-
betic management. Fourth, our patient population on average
had relatively few comorbidities as measured by the Charlson
Comorbidity Index and had relatively good control of labora-
tory markers. This might affect the measured association
between empathy and A1c as well as LDL, and it is possible
it might contribute to differences between the results presented
here and those reported by Hojat et al. However, even when
the analyses were repeated and limited to sicker patients, the
association remained non-significant. Fifth, we did not ac-
count for diabetes or cholesterol treatments, which may ex-
plain our LDL findings. However, since medications are a
powerful tool by which physicians can impact diabetes out-
comes, it would be inappropriate to adjust for them. Finally,
the reporting of methods by Hojat and colleagues is limited.
Thus, while we attempted to replicate their study, it is possible
that our methods differed from theirs in ways we are unable to
account for.

CONCLUSION

Physician empathy is associated with improved patient ex-
perience. To date, evidence supporting the impact of physi-
cian empathy on clinical outcomes in diabetes has been
limited to a single small study. Using a larger, more contem-
poraneous sample, we failed to demonstrate an independent
association between one survey-based physician empathy
score and LDL or HgbA1c in diabetic primary care patients.
While interventions to increase physician empathy may im-
prove patient-centered care, our findings suggest they may
not result in improved clinical outcomes in patients with
diabetes.
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