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Association Between Primary Care Practitioner Empathy 
and Risk of Cardiovascular Events and All-Cause Mortal-
ity Among Patients With Type 2 Diabetes: A Population-
Based Prospective Cohort Study

ABSTRACT
PURPOSE To examine the association between primary care practitioner (physi-
cian and nurse) empathy and incidence of cardiovascular disease (CVD) events 
and all-cause mortality among patients with type 2 diabetes.

METHODS This was a population-based prospective cohort study of 49 general 
practices in East Anglia (United Kingdom). The study population included 867 
individuals with screen-detected type 2 diabetes who were followed up for an 
average of 10 years until December 31, 2014 in the Anglo-Danish-Dutch Study 
of Intensive Treatment in People With Screen Detected Diabetes in Primary Care 
(ADDITION)-Cambridge trial. Twelve months after diagnosis, patients assessed 
practitioner empathy and their experiences of diabetes care during the preceding 
year using the consultation and relational empathy (CARE) measure question-
naire. CARE scores were grouped into tertiles. The main outcome measures were 
first recorded CVD event (a composite of myocardial infarction, revascularization, 
nontraumatic amputation, stroke, and fatal CVD event) and all-cause mortality, 
obtained from electronic searches of the general practitioner record, national 
registries, and hospital records. Hazard ratios (HRs) were estimated using Cox 
models adjusted for relevant confounders. The ADDITION-Cambridge trial is reg-
istered as ISRCTN86769081. 

RESULTS Of the 628 participants with a completed CARE score, 120 (19%) 
experienced a CVD event, and 132 (21%) died during follow up. In the multi-
variable model, compared with the lowest tertile, higher empathy scores were 
associated with a lower risk of CVD events (although this did not achieve statisti-
cal significance) and a lower risk of all-cause mortality (HRs for the middle and 
highest tertiles, respectively: 0.49; 95% CI, 0.27-0.88, P = .01 and 0.60; 95% 
CI, 0.35-1.04, P = .05).

CONCLUSIONS Positive patient experiences of practitioner empathy in the year 
after diagnosis of type 2 diabetes may be associated with beneficial long-term 
clinical outcomes. Further work is needed to understand which aspects of patient 
perceptions of empathy might influence health outcomes and how to incorporate 
this understanding into the education and training of practitioners.

Ann Fam Med 2019;17:311-318. https://doi.org/10.1370/afm.2421.

INTRODUCTION

Empathy is a key health care concept emphasized in policy, codes 
of practice, national clinical guidance, and medical training.1,2 It is 
also a high priority for patients.3 Empathy refers to care that incor-

porates understanding of the patient perspective, shared decision mak-
ing between patient and practitioner, and consideration of the broader 
context in which illness is experienced.4,5 It has been hypothesized that 
better patient experiences of practitioner empathy could lead to better 
health outcomes.6 This might occur via therapeutic consultations that 
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encourage patient activation, empowerment, and moti-
vation toward self-management.2,7-9 This in turn could 
lead to greater adherence to recommendations con-
cerning medication, physical activity, diet, and smok-
ing.10,11 There is also evidence to suggest that empathy 
could additionally improve patient satisfaction, which 
is itself independently associated with outcomes.12-15 
Via these processes, experiences of empathetic 
patient-centered care might be an important contribu-
tor to optimizing management of chronic conditions 
such as type 2 diabetes.14,16-19

Optimizing the management of diabetes is a public 
health priority given the increasing prevalence of the 
disease. Type 2 diabetes affects approximately 4 mil-
lion people in the United Kingdom, is associated with 
significant cardiovascular disease (CVD) morbidity 
and premature mortality,20,21 and consumes 10% of the 
UK National Health Service budget, exceeding £9 
billion annually.3 Studies have suggested that patient 
experiences of empathy may be associated with ben-
eficial intermediate outcomes in type 2 diabetes.14,19,22 
It is unclear, however, how empathy affects longer-
term health outcomes that account for the majority of 
diabetes-related morbidity and health care costs. Prior 
studies of empathy had short follow-up periods and 
therefore have only examined associations with CVD 
risk factor levels or modeled CVD risk.14,16 Such stud-
ies rely on extrapolation, which may lead to error and 
bias in estimates of associations with CVD events.23 
In addition, short study follow-up time makes reverse 
causality more likely; that is to say, sicker patients 
experience more doctor-centered consultations. To 
overcome these limitations, we examined the asso-
ciation between patient experiences of practitioner 
empathy in the first year after diagnosis of type 2 
diabetes and incidence of CVD events and all-cause 
mortality over a period of 10 years.

METHODS
Study Population
The Anglo-Danish-Dutch Study of Intensive Treat-
ment in People With Screen Detected Diabetes in Pri-
mary Care (ADDITION)-Cambridge is a pragmatic, 
cluster-randomized, controlled trial that examined the 
effects of intensive multifactorial treatment compared 
with routine care among individuals with screen-
detected diabetes.24,25 A detailed description of the 
trial has been published.24,25 In the East of England, a 
validated risk score26 was used by 49 general practices 
who participated in a stepwise screening program that 
identified individuals at high risk of having prevalent 
undiagnosed type 2 diabetes. Those in the top quartile 
of the risk score were invited to undergo initial random 

capillary glucose and glycated hemoglobin (HbA1c) 
tests, followed by fasting blood glucose and confirma-
tory oral glucose tolerance tests for those with elevated 
values for 1 or both of the initial tests. Exclusion crite-
ria were pregnancy, lactation, psychiatric disease that 
prevented informed consent, or an illness with a likely 
prognosis of less than a year. All 867 patients found to 
have diabetes by screening agreed to participate and 
were randomized at the practice level to the interven-
tion group (intensive multifactorial treatment) or the 
control group (routine care).27,28 The multifactorial 
intervention was not designed to influence experiences 
of empathy, and there were no differences in empathy 
measures between trial groups 12 months after diag-
nosis. Therefore, data from both groups were pooled 
and presented for the entire cohort. All participants 
provided written informed consent, and the study was 
approved by an ethics committee (ADDITION 1 year: 
Eastern MREC, ref: 02/5/54; ADDITION 10 year: East 
of England-Cambridge East REC, ref: 14/EE/1129). 
The ADDITION-Cambridge trial is registered as 
ISRCTN86769081.

Measurements
A numeric score for empathy was calculated on the 
basis of responses to the consultation and relational 
empathy (CARE) measure, which is a questionnaire 
completed by participants at 1-year follow up.29 The 
CARE measure quantifies patients’ experiences of care, 
with a focus on empathy. Given that type 2 diabetes 
care in the United Kingdom is delivered by primary 
care physicians together with nurses, we inquired 
about experiences of diabetes care from both of these 
practitioner types in primary care. The measure 
includes the following 10 items: How good was the 
practitioner at (1) making you feel at ease, (2) letting 
you tell your story, (3) really listening, (4) being inter-
ested in you as a whole person, (5) fully understanding 
your concerns, (6) showing care and compassion, (7) 
being positive, (8) explaining things clearly, (9) helping 
you to take control, (10) making a plan of action with 
you?30 A total CARE score (range: 10-50) is derived by 
summing the responses to each question on a 5-point 
Likert scale. The measure was developed in the United 
Kingdom and has been shown to be valid and reliable 
in primary care consultations across a diverse range of 
sociodemographic, ethnic, and age groups and to have 
good predictive validity over time.29,30

At diagnosis, participants filled out standardized 
questionnaires to provide baseline information with 
respect to age, sex, occupation, ethnicity, smoking sta-
tus, and medication use. Clinical and anthropometric 
measures were obtained according to standard operat-
ing procedures by trained staff.25,27 Further details on 
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data collection methods were previously reported.25 
The primary outcome was a composite of myocardial 
infarction, stroke, revascularization, nontraumatic 
amputation, and fatal CVD event. The secondary 
outcome was all-cause mortality, which included death 
from any cause over the 10-year follow-up period. 
Data potentially linked to the endpoints were obtained 
from electronic searches of the general practitioner 
record, national registries including the Myocardial 
Ischaemia National Audit Project,31 the Office for 
National Statistics, and hospital records. For each 
endpoint of interest, the relevant clinical informa-
tion, including death certificates, postmortem reports, 
medical records, hospital discharge summaries, elec-
trocardiograms, and blood test results, was sent to an 
independent expert unaware of CARE scores for adju-
dication according to an agreed-upon protocol using 
standardized care report forms.

Statistical Analysis
We summarized baseline characteristics and tested for 
differences between CARE score tertiles using 1-way 
analysis of variance for continuous variables and a χ2 
test for categoric variables. The relation between miss-
ing data and other variables was investigated using t 
tests or χ2 tests as appropriate. Incidence rates were 
calculated as events divided by person-time at risk, 
reported per 100 person-years. Hazard ratios (HRs) 
and 95% CIs were estimated from Cox proportional 
hazards regression models to analyze the association 

between CARE score categories by tertiles and CVD 
events or all-cause mortality. We used CARE score ter-
tiles to allow for clinical interpretation of the findings 
(ie, low, moderate, high) but also modeled CARE score 
as a continuous variable, per-unit difference in score. 
We ran univariable and stepwise multivariable models 
on a complete-case only analysis. When models were 
adjusted, these included known a priori covariates 
at baseline including age, sex, age at diagnosis, year 
of diagnosis, ethnicity, work status, education level, 
medication use, trial group, total cholesterol level, 
triglyceride level, high-density lipoprotein cholesterol 
(HDL-C) level, low-density lipoprotein cholesterol 
(LDL-C), HbA1c level, systolic blood pressure, and dia-
stolic blood pressure. Because the CARE score reflects 
the prior year of experiences, we ran the analysis using 
the 1-year covariates as well. The main analysis used 
a 10-year time window of follow up to death or CVD 
event, censoring at first event/death or censor date of 
December 31, 2014, whichever occurred first. Individu-
als who had experienced a CVD event or died before 
the CARE score measurement at 1 year were excluded 
from analysis. Data were analyzed using Stata Statisti-
cal Software, release 14 (StataCorp LLC).

RESULTS
Participant characteristics are summarized in Table 1. 
The mean (SD) age of participants was 61 (7.1) years. 
The majority of participants were male (60%) and 

Table 1. Sociodemographic and Clinical Characteristics of Study Participants With Completed CARE Score 
in the ADDITION-Cambridge Study

Variable
All Participants 

n = 628

CARE Score Tertiles

Tertile 1 
(≤37) n = 206

Tertile 2 (38-46) 
n = 215

Tertile 3 (>46) 
n = 207

Sociodemographic characteristics

Male, No. (%) 376 (60) 119 (58) 128 (60) 129 (62)

Age at baseline, y 61 (7.1) 59 (7.6) 60 (6.4) 61 (7.1)

White, No. (%) 608 (97) 197 (96) 208 (97) 203 (98)

Full-time employment >30 h per week, No. (%) 221 (35) 79 (38) 79 (37) 63 (30)

Age >18 y when left full-time education, No. (%) 299 (48) 93 (45) 102 (47) 104 (50)

Clinical characteristics

HbA1c (%) 6.51 (0.86) 6.51 (0.80) 6.54 (0.79) 6.44 (0.95)

HbA1c (mmol/mol) 48.0 (7.0) 48.0 (6.4) 48.0 (6.3) 47.0 (8.0)

Triglycerides (mmol/L) 1.96 (1.38) 2.14 (1.39) 1.86 (1.96) 1.88 (1.74)

LDL cholesterol (mmol/L) 2.46 (0.79) 2.29 (0.80) 2.47 (0.81) 2.41 (0.76)

Total cholesterol (mmol/L) 4.49 (0.93) 4.57 (1.01) 4.53 (0.86) 4.35 (0.91)

Systolic blood pressure (mm Hg) 135.4 (18.8) 136.6 (19.4) 133.7 (19.0) 135.6 (19.4)

Diastolic blood pressure (mm Hg) 78.43 (9.7) 78.7 (9.2) 78.9 (10.9) 77.8 (9.4)

ADDITION = Anglo-Danish-Dutch Study of Intensive Treatment in People With Screen Detected Diabetes in Primary Care; CARE = consultation and relational empathy 
measure; HbA1c = glycated hemoglobin; LDL = low-density lipoprotein.

Note: Values are presented as mean (SD) unless otherwise stated. All values were obtained at baseline.
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white (97%), and 35% reported full-time employment. 
The mean (SD) value for HbA1c was 6.51% (0.86%) or 
48.0 (7.0) mmol/mol. The mean (SD) total cholesterol 
level was 4.49 (0.93) mmol/L, and mean (SD) systolic 
blood pressure was 135.4 (18.8) mm Hg. Analysis of 
baseline characteristics of participants with and with-
out missing data showed no significant differences. Of 
867 participants, 628 had a completed CARE score, 
and 7 experienced a CVD event before baseline, leav-
ing 621 participants for the complete case analysis. 
Tertile 3 corresponded to a CARE score of >46, ter-
tile 2 to a CARE score of 38 to 46, and tertile 1 to 
a CARE score of ≤37. There were no differences in 
clinical variables between CARE score tertiles. Two 
participants withdrew consent and were censored at 
the 5-year follow up. The mean (SD) study follow-up 
time after completion of the CARE score was 10.1 
(1.84) years (6,524 person-years at risk in total). A 
total of 120 participants (19%) experienced a CVD 
event (20 myocardial infarctions, 35 strokes, 37 revas-
cularizations, 1 amputation, and 27 CVD deaths). A 
total of 132 participants (21%) died during follow up; 
60 due to cancer.

Cardiovascular Disease Events
Table 2 shows the incidence rates for each CARE score 
tertile. The higher CARE score tertiles were associated 
with lower rates of CVD events compared with the 
low CARE score tertile in univariable and multivari-
able models; however, this did not reach statistical 
significance.

All-Cause Mortality
Higher CARE score tertiles were associated with lower 
rates of all-cause mortality compared with the low 
CARE score tertile in the univariable model; however, 
this did not reach statistical significance (Table 2). In the 
multivariable model, moderate and high CARE score 
tertiles were associated with significantly lower rates of 
all-cause mortality compared with the low CARE score 
tertile (HR 0.49; 95% CI, 0.27-0.88, P = .01 and HR 
0.60; 95% CI, 0.35-1.04, P = .05, respectively).

DISCUSSION
Principal Findings
In this 10-year follow up of patients with newly diag-
nosed type 2 diabetes, those reporting better experi-
ences of empathy in the first 12 months after diagnosis 
had a significantly lower risk (40% to 50%) of all-cause 
mortality over the subsequent 10 years compared with 
those who experienced low practitioner empathy. 
Participants experiencing better empathy also had a 
trend toward a lower risk of CVD events, although this 
was not statistically significant. In trying to manage 
the growing burden of chronic preventable disease, 
medicine is increasingly moving toward precision 
health care, target-driven care, and technology-based 
assessment, with seemingly less focus on the human, 
interpersonal, empathetic aspects of care. Our find-
ings, however, suggest that patient experiences of these 
elements of health care early in the course of diabetes 
may be an important determinant of the risk of mortal-

Table 2. Association Between Experience of Empathy According to CARE Score and Incidence of CVD 
Events and Mortality in the ADDITION-Cambridge Study

CARE Score Category
Number 
of Events

Rate of 
Eventa

Univariable HR 
(95% CI) P Value

Multivariable HR 
(95% CI)b P Value

CVD events

CARE score, per-unit difference       

Tertile 1 28 1.59 1  1  

Tertile 2 20 1.07 0.67 (0.38-1.19) .17 0.64 (0.35-1.14) .13

Tertile 3 23 1.27 0.80 (0.46-1.39) .42 0.66 (0.38-1.16) .16

Continuous per-unit CARE score   0.99 (0.97-1.02) .67 0.99 (0.96-1.01) .33

All-cause mortality

CARE score, per-unit difference

      

Tertile 1 29 1.55 1  1  

Tertile 2 21 1.07 0.61 (0.35-1.07) .08 0.49 (0.27-0.88) .01

Tertile 3 25 1.32 0.86 (0.52-1.42) .55 0.60 (0.35-1.04) .05

Continuous per-unit CARE score   0.99 (0.97-1.01) .31 0.97 (0.95-0.99) .03

ADDITION = Anglo-Danish-Dutch Study of Intensive Treatment in People With Screen Detected Diabetes in Primary Care; CARE = consultation and relational empathy 
measure; CVD = cardiovascular disease; HbA1c = glycated hemoglobin; HDL = high density lipoprotein; HR = hazard ratio; LDL = low-density lipoprotein.

Note: Estimates are from Cox proportional hazard regressions. Tertile 1 corresponds to CARE score ≤37, tertile 2 to CARE score 38-46, and tertile 3 to CARE score >46.

a Incident events per 100 person-years.
b Adjusted at baseline for age, sex, age at diagnosis, year of diagnosis, ethnicity, work status, education level, self-report medication use, total cholesterol level, triglyc-
eride level, HDL cholesterol level, LDL cholesterol level, HbA1c level, systolic blood pressure, diastolic blood pressure, and trial group.
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ity. The potential clinical impact is considerable and 
comparable to pharmacologic treatments, without the 
associated problems of side effects or nonadherence.

Comparison With Other Studies
Our results extend prior research on the relation 
between experiences of practitioner empathy and 
outcomes in type 2 diabetes. The majority of studies 
have examined associations with intermediate health 
outcomes such as blood glucose level or blood pressure, 
rather than CVD events or mortality.14,16,32 Whereas 
these have shown associations between practitio-
ner empathy and intermediate outcomes, most have 
included short follow-up periods that rely on extrapola-
tion to determine potential effects on long-term CVD 
events and mortality.14,16 Our own prior observational 
study of a related ADDITION cohort of patients with 
recently diagnosed type 2 diabetes showed a small 
but statistically significant association between CARE 
scores and intermediate health outcomes including 
blood pressure and lipid parameters but no association 
with modeled 10-year CVD risk.23,33 The multifactorial 
nature of CVD events and all-cause mortality might 
contribute to inconsistencies between modeled and 
actual CVD events/mortality.23,34-37 In addition, residual 
confounding and the challenges of defining, measur-
ing, and capturing the concept of practitioner empathy 
might further contribute to differences in findings. This 
might also be important when considering why we have 
observed significant findings with respect to mortal-
ity rather than CVD events. Patient factors could be 
important in understanding this. For example, evidence 
suggests that patients with lower levels of anxiety or 
those with positive expectations/optimism (who are 
more likely to report better perceptions of care) are 
also likely to live longer.38,39 Measures of quality of 
life and optimism could be valuable to examine; there 
are a number of recent systematic reviews suggesting 
direct pathways between positivity and cause-specific 
mortality, which does not always include cardiovascular 
disease.40 Similar associations have been shown between 
loneliness, social isolation, and mortality.41

Another consideration to explain our findings might 
be that empathetic, patient-centered practitioners are 
more likely to succeed in promoting positive behav-
ioral change such as medication adherence or physical 
activity.42 We did not observe any association between 
consultation experiences and medications prescribed 
or self-reported medication use. However, we had no 
objective measures of these. Prior studies have also 
reported that greater practitioner empathy is associ-
ated with greater patient motivation toward activa-
tion, enablement, and self-management of disease.2,7-9 
Another way that practitioner empathy could work is 

that it may reflect the practitioner’s listening ability 
and the trust of the patient to disclose what is really 
wrong so that it can be addressed, but this is challeng-
ing to measure and quantify.43

Strengths and Limitations
A main strength of the present study is the use of 
actual rather than modeled CVD event and mortality 
data or values for cardiovascular risk factors. We also 
had a reasonable follow-up period of 10 years; hence, 
reverse causality is unlikely to explain the associations. 
Further, the ADDITION-Cambridge participants were 
drawn from a large population-based sample to try to 
include a representative cohort. Whereas the partici-
pants were diverse in social class and severity of dis-
ease, they were limited in ethnic diversity. This limits 
the generalizability of our findings to the broader dia-
betes population. We examined experiences of empathy 
over the first year after diagnosis using the CARE mea-
sure, which has undergone extensive validation work in 
primary care.30 It is a robust tool in its ability to cap-
ture patient experience of practitioner empathy within 
a single experience and does have some evidence on its 
predictive validity and durability over time.44,45 It is still 
a single measure taken at a single point, however, which 
might not accurately reflect experiences in the subse-
quent years. We also used the CARE scores as tertiles 
to allow our findings to be clinically interpretable such 
that these represent low, moderate, and high empathy 
experiences. The CARE scores overall, however, were 
high, and thus there was little difference between 
tertiles 2 and 3, which may explain the lack of a clear 
linear gradient between these tertiles. The difference 
in results between tertiles 2 and 3 is small enough to 
potentially be the result of random variation. Subse-
quent sensitivity analysis using smaller cut-offs (by 10 
points) did suggest a dose response as CARE score 
increased, and this was also evident in the continuous 
analysis of unit changes in CARE score.

Prior studies suggest that the first year after diag-
nosis could be critical in determining subsequent 
experiences, patients’ long-term health decisions, and 
clinical outcomes.46,47 The dynamic nature of experi-
ences in health care over the long course of type 2 
diabetes could contribute to variations in perception 
of empathy over time that were not captured in the 
present study. This longitudinal experience of practi-
tioner empathy as chronic disease progresses is chal-
lenging to capture and is limited by the absence of 
valid and reliable measures of empathy over time.48-50 
Most single measures of empathy relate to recent or 
single experiences of health care that are at odds with 
the majority of chronic disease management, which 
is aimed at continuous and longitudinal health care. 
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Further, they do not take into account patients or prac-
titioners who have moved to a different practice. The 
present study was not intended to examine continuity 
of care, and we therefore have no objective measures 
of continuity. The present study does, however, reflect 
real-world experiences of UK primary care chronic 
disease management in the numbers and types of prac-
titioners and sizes of practice. Therefore, experiences 
with practitioners over time are likely to have reflected 
(relational) continuity for an average UK practice.51,52 
This has been reported separately in our qualitative 
study53 and an unpublished interview study with this 
same cohort of ADDITION participants and their 
practitioners. There are many additional undefined 
and unmeasurable components of health care experi-
ences that might include practitioner factors (eg, train-
ing, experience, attitude) and the health care context 
(eg, system factors such as workload, time pressure, 
resources), which might affect perception of practitio-
ner empathy skills.54,55 Patient perception of practitio-
ner empathy could also be a reflection of the patient 
rather than of their practitioner’s skills. These factors 
were not examined in the present study and might be 
independently related to risk of all-cause mortality 
or CVD events and could contribute to the observed 
findings. It is also possible that the present study was 
underpowered to detect statistically significant differ-
ences in CVD events because the ADDITION study 
was not designed to examine possible effects of empa-
thy. Finally, we observed significant associations with 
multivariable rather than univariable models. If we had 
relied on univariable modeling alone, this would have 
omitted the effects of important covariates, leading to 
biased estimates with incorrect conclusions. We know 
from the abundance of the literature that sociodemo-
graphic and clinical variables are important covariates 
with respect to mortality and CVD event outcomes. 
The inclusion of multivariable modeling thus more 
accurately captures the true relation between the pri-
mary exposure and outcome.

CONCLUSIONS
Health care is moving toward personalized and preci-
sion medicine in which treatment and prevention of 
disease tends to consider genomics, metabolomics, 
proteomics, and technology. Our findings highlight 
the value of the human empathetic aspects of health 
care that also require this same personalized medicine 
enacted in a different form. The potential impact of this 
type of medicine is significant and may be more effec-
tive than exclusively focusing on biologic characteristics 
of disease. These findings provide some rationale for 
embedding more empathetic, personalized medicine 

into preventive strategies. More research is required to 
establish a causal pathway that might explain how empa-
thy skills can affect all-cause mortality and to under-
stand how patient perceptions of practitioner empathy 
might influence health outcomes. Future research might 
consider how to incorporate this understanding into the 
education and training of practitioners.

To read or post commentaries in response to this article, see it 
online at http://www.AnnFamMed.org/content/17/4/311.
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