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Perceptions of Doctors’ Empathy and Patients’
Subjective Health Status at an Online Clinic:
Development of an Empathic
Anamnesis Questionnaire
Silja Martikainen, PhD, Mari Falcon, MA, Valtteri Wikström, MA,
Soili Peltola, PhD, and Katri Saarikivi, MA
ABSTRACT
Objective:Medical doctors’ empathy is known to support patients’ health status after face-to-face clinical visits. However, the role of doc-
tors’ empathy in chat-based encounters is not yet well understood. This study investigates whether patients’ evaluations of doctors’ em-
pathy are associated with their health perceptions after a meeting at an online clinic andwhether experiences of empathy could be enhanced
by augmenting an automated anamnesis questionnaire completed before the visit.
Methods:A total of 209 adult patients agreed to participate in the study. First 103 patients filled out the regular version of the questionnaire
(June–August 2019) and then 106 filled out the augmented version of the online anamnesis questionnaire (August–November 2019). Pa-
tients’ perceptions of doctors’ empathy were measured with the Consultation and Relational Empathy questionnaire. Patients’ self-
perceived health status, potential confounders, and demographic background information were measured via questionnaires.
Results: Patients’ perceptions of doctors’ empathy during a chat-based encounter were associated with patients being less concerned about
their symptoms (estimated odds ratios varied between 0.45 and 0.55 depending on the model, p values < .003) and considering their symp-
toms as less severe (estimated odds ratios = 0.54–0.61, p values < .007), as well as a higher probability of alleviation of symptoms as rated
by the patients (estimated odds ratios = 2.16–2.24, p values < .001). Augmenting the anamnesis questionnaire did not affect patient reports
on doctors’ overall empathy, but it did have positive effects on specific areas of doctors’ empathy covered by the questionnaire.
Conclusions: These results show that patients’ experience of doctors’ empathy not only is important during face-to-face encounters but
also supports patients’ perceptions of health when the interaction is text based. The results also encourage further development of means
to support patients’ experiences of empathy during online interaction with medical doctors.
Key words: empathy, doctor-patient interaction, chat-based interaction, self-perceived health status, CARE, digital health care.
CARE=Consultation andRelational Empathy,RQ= research ques-
tion, SD = standard deviation
INTRODUCTION

Empathy has an important role in doctor-patient encounters. A
systematic review of studies published from 1995 to 2011 re-

ported that medical doctors’ empathy supports patient satisfaction,
psychological well-being, and better clinical outcomes (1), and
later research has been in line with these results (2–9). However,
contrasting findings also exist (10).

The shift toward online medical consultations has brought new
challenges for supporting empathy in medical practice (11). The
role of telemedicine has become an especially important topic be-
cause of the current COVID-19 pandemic (12), which has stressed
the importance of remote contacts as a means to reduce contagion
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and provide safe ways to treat symptoms that do not require a face-
to-face visit to a health center.

Although chat is promising because of its independence of
time and place and quick access to medical professionals, a concern
has been raised over the possibility of conveying empathy in
computer-mediated clinical practice (13). A study by Liu and col-
leagues (14), for example, showed that doctors’ use of empathic
words was significantly lower in telemedicine as compared with
face-to-face consultations. Possibilities to convey emotional responses
are limited because of the lack of physical presence and thereby non-
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verbal communication (15–17). It is not yet understood what the role
of doctors’ empathy in a chat-based encounter is and how empathy
could be encouraged in this environment.

In this article, we investigate medical doctors’ empathy during a
patient encounter in a Finnish private healthcare provider’s chat ser-
vice to find out whether empathy as rated by these patients supports
thepatients’self-perceivedhealth status.Furthermore,wedescribe anaug-
mented anamnesis questionnaire with an aim of increasing patients’
perceptions of empathy in online interaction and test it for the first
time among patients in an online healthcare setting.

Digital Anamnesis Questionnaire
The anamnesis is a standard part of doctor-patient encounters with
questions that seek details on the current symptoms. An accurate
anamnesis provides an invaluable basis for correct diagnosis and
appropriate care, and mistreatment can result from insufficient
knowledge of the patient’s symptoms. Digitalizing the anamnesis
interview is a way to reduce human error and reliably attain the in-
formation needed for high-quality care. Accordingly, many clinics
use online forms for patients. Also, chatbots for gathering anamne-
sis and other medical information already exist (18), although pa-
tients may still hesitate to use them (19).

In addition to acquiring medical information, interviewing for
the anamnesis can be an opportunity for positive doctor-patient in-
teraction and expression of empathy. Research has shown that it is
possible to convey empathy through completely automated inter-
action (20). If empathy could be conveyed through a digitalized
anamnesis, it could respond to both the need for accurate informa-
tion and the need for patients to be met with empathy.

The Intervention
In this study, we investigate the effects of patient-centered aug-
mentations to an online anamnesis questionnaire already in use
by the Finnish private healthcare provider Mehiläinen. The aim
of this intervention is to support the patients’ experiences of an em-
pathic encounter before chatting with the doctor.

Previous studies have found that empathic behavior and empathy-
related responses can be enhanced by priming individuals with
empathy-evoking stimuli, including various kinds of media (21).
More specifically, exposure to religious (22) and emotion-related
words (23), listening to songs with prosocial lyrics (24), and expo-
sure to altruism quotes (25) have been found to increase prosocial
behavior. Playing prosocial video games has decreased response
times to empathy-related words, indicating that their availability
in the mind was enhanced after playing (26). In some studies,
the activation spreading theory is used to explain the mechanism
of priming (23,25). The thought is that activation of a concept in
the mind is not isolated but distributed across a network of associated
concepts. It is possible that exposure to empathy-related concepts in a
questionnaire could prime patients’ thinking for empathy-related sig-
nals and behavior in an ensuing interaction context.

By enhancing patients’ experiences of empathy, the care process
and patients’ health perceptions could also be supported. Previous
studies have shown that patients’ experiences of empathy are associ-
ated with both subjectively (27) and objectively (9,28,29) measured
health status. Various mechanisms might explain this connection: it
is shown that patients of empathic doctors experience less anxiety
(9,30), adhere better to the treatment (31), feel better able to cope with
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their symptoms (4), and have improved self-efficacy and sleep quality
(9), all of which might result in more positive health perceptions.

Based on previous literature, we hypothesized that adding the fol-
lowing three elements to the questionnaire could foster the patients’
experiences of empathy during the digital doctor-patient encounter:

1) Using personal pronouns and addressing the patients by their
first name (32)

2) Including a question about how concerned the patient is
about their medical situation and responding to this concern
(33,34)

3) Assessing the level of medical knowledge of the patient (35)

A detailed rationale and description of the added elements is
given in Supplemental Digital Content 1, http://links.lww.com/
PSYMED/A816.
Research Questions and Hypotheses
The following research questions (RQs) were posed regarding the
role of empathy in digital doctor-patient encounters in general and
the anamnesis questionnaire.

RQ1: Will patients’ evaluations of doctors’ empathy during
chat interaction affect patients’ perceptions of their symptoms,
concern, and health status after the encounter?

To study this, we measured patients’ health perceptions and
concern twice: up to 2 weeks after the encounter and 2 to 4 weeks
after the encounter to see if the potential association between per-
ceived empathy and subjective health status remains over a longer
time period and to be able to focus also on the potential alleviation
of symptoms that might not be visible a short time after the ap-
pointment.

Based on the previous research (1–9), we hypothesized that
doctors’ empathy is positively associated with patients’ percep-
tions of their health and alleviation of symptoms.

RQ2: Do patients’ initial level of concern about their symptoms
explain the potential association between doctors’ empathy and
patients’ level of concern after the digital encounter?

If patients’ evaluations of doctors’ empathy are associated with
their level of concern after the encounter, one might ask, “What is
the direction of this association?” Do doctors’ empathy skills af-
fect patients’ concerns or do patients who are initially less con-
cerned tend to rate their doctors’ as more empathic? To answer
RQ2, we study the associations of patients’ initial concerns with
their ratings of doctors’ empathy and also adjust our analyses re-
garding patients’ concern after the encounter with the patients’ ini-
tial concern. Based on previous findings (29), we hypothesized
that patients’ feelings of concern before the encounter will not be
associated with their experiences of doctors’ empathy.

RQ3: Will augmenting the digital anamnesis questionnaire affect
patients’ perceptions of doctors’ empathy, and/or patients’ perceptions
of their symptoms, concern, and health after the encounter?

Based on previous research on the added elements to the anam-
nesis questionnaire (32,33,35), we hypothesized that the changes
made to the anamnesis questionnaire might prompt patients to
evaluate the doctors as more empathic when compared with a
group of patients filling in a regular version of the questionnaire al-
ready in use at the online clinic.
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Empathy and Patients’ Subjective Health
METHODS

The Online Clinic
The study was conducted at a Finnish private healthcare provider Mehiläinen’s
online service “Digiklinikka.”The online service can be used to treat symptoms
and diseases that do not require a physical examination, such as cold, eye,
allergy and skin symptoms, stomach issues, and urinary tract infection in
women. The doctors, providing care through the online service, can access
the patients’ previous medical records, write prescriptions, and invite the
patient to a face-to-face checkup if needed. The interaction is text based,
but the patients can also send photographs to the doctor, if needed.

The patients signing into the service are appointed randomly to the doc-
tors working at the online clinic; in case the patient has further questions re-
garding their visit during the same day, they are directed to the same doctor
when possible.

Development History of the Anamnesis Questionnaire
The online anamnesis questionnaire has been used at theMehiläinen online
clinic since May 2018. The questionnaire was developed by the online
clinic professionals at Mehiläinen and was based on their expertise.

The questionnaire content has been validated in practice and has been
subject to continuous development to ensure an optimal patient counseling.
Apart from the augmentations reported in this article, the anamnesis ques-
tionnaire content remained unchanged during the entire period of this study.

Study Design
To study the potential effects of the augmented anamnesis questionnaire to
the patients’ perceptions of the encounter with the doctor, the two versions
of the questionnaire (regular and augmented) were presented sequentially
to two separate groups of patients and the experiences of these two groups
were compared with each other. The data collection was ongoing from June
to November 2019. The regular version of the questionnaire was in use
from June to August 2019, and the augmented anamnesis questionnaire
was in use from August to November 2019.

The empathic and regular versions of the anamnesis questionnaire were
not randomly presented to patients, because the needed alterations to the
system would have been substantial and because the augmentations repre-
sented a change in the care process that the doctors needed to be aware
about as discussed in the Protocol section.
FIGURE 1. Study profile.
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Participants
Altogether, 219 Finnish speaking adults participated in the study (Figure 1),
10 of the participants were excluded from further analyses for using the ser-
vice on behalf of their children. Of the 209 included patients, 103 com-
pleted the regular anamnesis questionnaire (referred to as the control group)
and 106 completed the augmented version of the questionnaire (referred to
as the intervention group).

Of these participants, 176 filled out the first follow-up questionnaire
(time 1) within 2 weeks of the online encounter with the doctor (mean
[standard deviation {SD}] = 4.9 [3.5] days) and 167 filled out the second
follow-up questionnaire (time 2) between 2 to 4 weeks after the encounter
(mean [SD] = 18.2 [3.4] days). The participants exceeding these time limits
were not included in the analyses of the corresponding time point.

For the doctors, participation was anonymous, and no background data
were collected to not interfere with clinical work and to prevent selection
bias where only doctors more interested in the topic might participate.

In general, at the time of the data collection, 54 doctors (20 women and
34 men) were working at the online clinic; the age range of the doctors was
approximately 35 to 40 years. Of these doctors, 31 were involved in the dis-
cussions with the patients participating in this study. The average number of
discussions per doctor was 5.7 (SD = 5.6; range, 1–30).

Most of the doctors working in the clinic during data collection were
experienced general practitioners or occupational physicians; a few of the doc-
tors were also specialized in pediatrics, otorhinolaryngology, and gynecology.
All had previous experience of online clinic work. The doctors had not received
communication training before the study by the healthcare provider.

Protocol
Permission to be contacted by a researcher about the study was inquired at
the end of the online anamnesis questionnaire that the patients filled out be-
fore the chat encounter with the doctor. If the patient gave permission to be
contacted, they received an informed consent form by email to be signed
using their online banking codes.

If the patient gave consent to participate, they were sent an online ques-
tionnaire to be filled out after the encounter with the doctor (first follow-up,
time 1). Two weeks after the encounter, the patients were sent another
follow-up questionnaire also to be filled out online (second follow-up, time
2). The questionnaires were filled out using anonymous study identifiers.
With the patients’ consent, the chats were recorded to study the length of
the encounter.
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Before the augmented questionnaire was taken into practice, a 1-hour
session was provided to the doctors working with the online service
explaining the changes that would be made to the anamnesis questionnaire.
In addition, all doctors working in the online clinic received an email con-
taining information about the upcoming changes to the questionnaire and
asked to take, in a way they found suitable, the new information provided
by the questionnaire into use during the chat with the patient.

The University of Helsinki Ethical Review Board in the Humanities
and Social and Behavioural Sciences approved the study protocol.
Questionnaires
At the first follow-up, patients’ perceptions of the doctors’ empathy were
inquired using a Finnish translation of the Consultation and Relational Em-
pathy (CARE) questionnaire (36). The patients answered 10 questions on
the doctors’ ability to convey empathy on a 5-point scale (0, poor; 1, fair;
2, good; 3, very good; 4, excellent), they also had a possibility to state that
the question did not apply to the situation. Internal consistency of the scale
was found to be excellent (Cronbach α = .97). A mean empathy score was
calculated for participants who considered at least 3 of 10 of the questions
as applicable (n = 161; 91.5% of the included participants at time 1; Figure,
Supplemental Digital Content 2, http://links.lww.com/PSYMED/A817,
which shows the distribution of the mean empathy variable).

Following the study by Rakel and colleagues (29), we measured the pa-
tients’ quality of life, stress, and optimism as potential covariates. In line
with Rakel and colleagues’ hypothesis, these factors might affect the pa-
tients’ answering style in the CARE questionnaire (27) and might also be
related to the patients’ perceptions of their symptoms and well-being
(37–39), thus making them potential confounders in the analyses.

Quality of life wasmeasuredwith the Finnish version of the Quality of Life
Indicator (40). Stress was measured with the Perceived Stress Scale (41), and
optimism was measured by the Life Orientation Test (42). Furthermore, we
asked the patients to describe their symptoms, for which they were seeking
help, and diagnoses if theywere given any. The patients also filled out basic de-
mographic information on their educational level, income, sex, and age, and es-
timated how much time they usually spent using instant messaging services.

At the first follow-up, the patients answered three questions about their
concern, symptom severity, and perceived general health on a 7-point scale
in Finnish: “How concerned were you about your health situation and
symptoms immediately after the encounter?” “How serious did you con-
sider your symptoms immediately after the encounter?” “In general, how
healthy did you find yourself immediately after the encounter?”

At the second follow-up, patients answered the same three questions
about their concern, symptom severity, and perceived health evaluated at
the point of answering. The patients also answered how their symptoms
had changed after the encounter on a 7-point scale (1, clearly aggravated;
4, stayed the same; 7, clearly alleviated).
Statistical Analyses
χ2 Tests, t tests, and Mann-Whitney U tests were used to compare descrip-
tive statistics between the control and intervention groups depending on the
type of the variable (shown in Table 1). Spearman correlations were used to
assess the potential correlation between words written by doctors and pa-
tients during the chat and patients’ evaluations of doctors’ empathy.

Ordinal regression analyses were used to study whether patients’ per-
ceptions of doctors’ empathy (mean empathy score as an independent var-
iable) were associated with patients’ perceived concern, symptom severity,
and general health after the encounter at time 1 and time 2 (RQ1). Logistic
regression was used to study whether patients’ perceptions of doctors’ em-
pathy was associated with alleviation of symptoms (scored 0 for “clearly
aggravated” to “stayed the same,” and 1 otherwise). The analyses were run
both unadjusted (model 1) and adjusted for the following potential covariates:
age, sex, optimism, stress, quality of life, education, income, and time differ-
ence between the encounter and answering the questionnaire (model 2).
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To answer RQ2, we studied the Spearman correlations between the pa-
tients’ concern about their symptoms both before and after the encounter,
and the patients’ ratings of the doctors’ empathy among the intervention
group. To find out whether the potential association between the patients’
perceptions of doctors’ empathy and their concern after the encounter
would be explained by the patients’ concern before the meeting, we ran
the ordinal regression related to RQ1 also adjusted by the patients’ concern
before the encounter along with the other covariates. These analyses were
not conducted among the control group because we did not have data on
their concerns before the encounter, as this question was part of the added
elements to the augmented anamnesis questionnaire.

Linear regression analyses were used to study whether the control and
intervention groups differed in their ratings of doctors’ empathy (RQ3).
Group status was used as an independent variable (scored 1 for the control
group and 0 for the intervention group), and the mean empathy score was
used as a dependent variable. In addition, ordinal regression analyses were
used to further study whether the individual items of the CARE question-
naire or patients’ perceived concern, symptom severity, and health after
the encounter were different between the control and intervention groups.
Because it was found that the patients in the intervention group reported
a higher prevalence of respiratory symptoms (Table 1), all analyses were
run both unadjusted (model 1) and adjusted for the patient-reported respira-
tory symptoms (model 2) to take this difference into account.

To fulfill the proportional odds assumption for the ordinal regression
analyses (43), the following categories were collapsed to form variables
with three levels: symptom severity and concern, categories 1 to 2, 3 to 4,
and 5 to 7; general health at time 1, categories 1 to 3, 4 to 5, and 6 to 7;
and general health at time 2, categories 1 to 4, and 6 to 7. For analyses of
the individual items of the CARE questionnaire, the two lowest categories
(“poor” and “fair”) were also collapsed. With these adjustments, all analy-
ses were found to meet the proportional odds assumption ( p values > .05).
RESULTS
The control and intervention groups did not differ from each
other in sex, age, socioeconomic status, use of instant messaging
services, self-rated quality of life, stress, or optimism ( p values
> .18). The patients in the intervention group reported a higher
prevalence of respiratory symptoms ( p < .001), but there were
no differences in the other most commonly reported symptoms
( p values > .32; Table 1).

Data from 168 chat conversations were available for comput-
ing the number of words written by both the doctors and the pa-
tients. During the chat, average number of words written by the
doctors was 57.5 (SD = 34.2; range, 6–164), and average number
of words by the patients was 37.6 (SD = 36.7; range, 0–212). In
five cases, the doctors wrote their recommendations based on the
clients’ answers to the anamnesis questionnaire, and the clients
did not respond at all. The number of words written by the doctors
or by the patients was not associated with the patients’ perception
of doctors’ empathy after the encounter (Spearman r = 0.11 and
−0.07, p = .15 and .36, respectively).

Patients’ Perceptions of Doctors’ Empathy and Self-
Reported Symptoms (RQ1)
Patients’ perceptions of doctors’ empathy were negatively associ-
ated with patients’ self-rated concern and symptom severity both
in the unadjusted and adjusted models at times 1 and 2 ( p values
< .007). Patients’ perceptions of doctors’ empathy were not associ-
ated with self-reported general health at time 1 or time 2 (p values >
.071; Table 2).
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TABLE 1. Descriptive Statistics

Variable Control Group Intervention Group p

n 103 106

Women, n (%) 68 (66.0) 73 (68.9) .66a

Age, mean (SD), y 44.1 (13.3) 42.0 (11.8) .23b

Education, medianc, interquartile range Bachelor’s degree (2) Bachelor’s degree (2) .34d

Income, mediane, interquartile range, € 3000–4000
(2)

3000–4000
(2)

.70d

Average time spent using messaging services daily, mean (SD), min 119.1 (104.8) 129.0 (96.9) .48b

Quality of life, mean (SD) 23.3 (5.6) 23.2 (4.5) .95b

Stress, mean (SD) 9.3 (3.3) 9.5 (3.0) .65b

Optimism, mean (SD) 15.2 (5.2) 14.3 (4.7) .19b

Time from encounter to time 1 (n = 173)f 5.0 (3.5) 4.8 (3.5) .79b

Time from encounter to time 2 (n = 169)f 18.1 (3.5) 18.3 (3.3) .75b

Most common symptoms described by patients, n (%)

Respiratory 9 (8.1) 28 (25.9) <.001a

Musculoskeletal 18 (16.2) 18 (16.7) .93a

Urinary 18 (16.2) 16 (14.8) .64a

Eye 13 (11.7) 11 (10.2) .61a

Skin 6 (5.4) 10 (9.3) .33a

Digestive system 6 (5.4) 5 (4.6) .72a

SD = standard deviation.
a χ2 Test.
b t Test.
c 1 = secondary school, 2 = high school, 3 = vocational school, 4 = bachelor’s degree, 5 = master’s degree, 6 = licentiate, 7 = doctoral degree.
d Mann-Whitney U test.
eMonthly salary before taxes: 1 = 0€–1000€, 2 = 1001€–2000€, 3 = 2001€–3000€, 4 = 3001€–4000€, 4 = 4001€–5000€, 6 = 5001€–6000€, 7 = 6001€–7000€, 8 = 7001€–8000€,
9 = 8001€–9000€, 10 = more than 9000€.
f Time difference is calculated for participants included in the analysis of the corresponding time point.

Empathy and Patients’ Subjective Health
Figure 2 shows that patients who rated their doctors as
more empathic were more likely to evaluate that their symp-
toms had alleviated at time 2. Logistic regression analyses fur-
ther revealed that the odds ratio for alleviated symptoms per 1-unit
TABLE 2. Patients’ Perceptions of Doctors’ Empathy and Their Se
After the Encounter

Dependent Variable

Model 1

Estimated Odds Ratioa 95% Confidence Interval

Time 1

Concern 0.50 0.37 0.69

Symptom severity 0.61 0.45 0.83

General health 1.31 0.98 1.75

Time 2

Concern 0.53 0.38 0.75

Symptom severity 0.54 0.38 0.77

General health 1.18 0.88 1.59

Model 1: unadjusted; model 2: adjusted for sex, age, income, education, quality of life, stre
questionnaire.
a Estimated odds ratio, Exp(estimate), indicates the change in odds for being in a higher cate
regression).
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increase in the mean empathy score was 2.16 in the unadjusted
model (95% confidence interval = 1.43–3.27, p < .001) and 2.24
in the adjusted model (95% confidence interval = 1.41–3.56,
p < .001).
lf-Perceived Concern, Symptom Severity, and General Health

Model 2

p Estimated Odds Ratioa 95% Confidence Interval p

<.001 0.45 0.32 0.63 <.001

.001 0.57 0.41 0.79 .001

.072 1.29 0.94 1.77 .11

<.001 0.55 0.37 0.82 .003

.001 0.58 0.39 0.86 .007

.27 1.30 0.89 1.90 .17

ss, optimism, time difference between doctor-patient encounter and answering the

gory for the dependent variable per 1-unit increase in the mean empathy score (ordinal
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FIGURE 2. Mean empathy score (CARE questionnaire) according to patients’ evaluations of their symptoms at time 2. 1 t Test. CARE =
Consultation and Relational Empathy.

ORIGINAL ARTICLE
Patients’ Perceived Concern Before and After the
Online Encounter and Their Perceptions of Doctors’
Empathy (RQ2)
The patients’ concern about their symptoms before the doctor-
patient encounter was not associated with the patients’ evaluations
of the doctors’ empathy after the online visit (Spearman
r = 0.011, p = .93), whereas evaluations of doctors’ empathy were
significantly associated with decreased concern about symptoms
after the encounter (Spearman r = −0.375, p < .001).

Furthermore, ordinal regression analysis revealed that patients’
perceptions of doctors’ empathy were associated with patients’
concern after the encounter also when the patients’ concern before
the encounter (along with the other potential covariates) was taken
into account (estimated odds ratio = 0.47, 95% confidence interval =
0.28–0.80, p = .006).

Anamnesis Questionnaire, Patients’ Perceptions of
Doctors’ Empathy, and Self-Reported Symptoms (RQ3)
The patients in the intervention group did not differ from the con-
trol group in their ratings of the doctors’ overall empathy (model 1:
mean difference = 0.22 points, 95% confidence interval = −0.10 to
0.53 points, p = .17; model 2: mean difference = 0.21 points, 95%
confidence interval = −0.12 to 0.53 points, p = .20).

However, when looking at the individual CARE questionnaire
items (Table 3), the patients in the intervention group reported
higher scores regarding how good the doctor was at “fully under-
standing your concerns” and “showing care and compassion” in
both the unadjusted and adjusted models ( p values < .028), they
were also more positive about how good the doctor was at “being
interested in you as a whole person” (adjusted p value = .042),
although this association was not significant before taking into
account the difference in the prevalence of respiratory symptoms
between the groups (unadjusted p value = .062). Furthermore, they
considered the doctors better at “helping you to take control”
( p = .034), but this association did not remain significant in
the adjusted model (adjusted p value = .052).

The control group reported better general health (unadjusted
p value = .003), but this difference did not remain significant after
adjusting for respiratory symptoms (adjusted p value = .079). No
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differences between the groups were found at time 2 in patients’
concern, symptom severity, or general health ( p values > .27) or
in patient-reported alleviation of symptoms (model 1: odds ratio
= 0.13, 95% confidence interval = 0.50–2.60, p = .76; model 2:
odds ratio = 0.002 points, 95% confidence interval = 0.43–2.32,
p = .996).

DISCUSSION
In line with the findings from a wealth of face-to-face studies (1–9),
we found that doctors’ empathy as rated by the patients was consis-
tently associated with less concern about symptoms and a percep-
tion of less severe symptoms after an online encounter. We also
found that patients who rated their doctors as more empathic were
more likely to report that their symptoms had alleviated.

Patients’ concern about their symptoms before the online en-
counter was not associated with their ratings of doctors’ empathy,
implying that initially less concerned patients do not assess their
doctors more positively. Rather, the experience of empathy itself
seems to affect the patients’ concern after the encounter. To our
knowledge, this finding shows for the first time that the positive ef-
fects of empathy on patients’ self-perceived health status are not
only restricted to face-to-face consultations.

Because of the nature of the study, the doctors were informed
that the study was about empathy, which may have affected the
doctors’ communication style. However, we were still able to find
significant variation in the patients’ responses to the CARE ques-
tionnaire, indicating that no ceiling effect was reached. Interest-
ingly, there is much more variation from the perfect CARE score
in our results when compared with the face-to-face study by Rakel
et al. (27). This implies that patients may generally consider doc-
tors as less empathic during online interaction as compared with
face-to-face interaction. Indeed, the participants and their symp-
toms were different in these two studies, but this observation nev-
ertheless underlines the importance of supporting experiences of
empathy especially in online environments.

We also found that patients’ perceptions of doctors’ empathy
were not associated with their self-reported general health after
the encounter. This indicates that perceived general health is a
broader and more stable concept than the acute symptoms for
May 2022



TABLE 3. Effects of the Augmented Anamnesis Questionnaire on Patients’ Perceptions of Doctors’ Empathy (CARE
Questionnaire), Their Symptoms, Concern, and General Health

Variable

Model 1 Model 2

Estimated
Odds Ratioa

95% Confidence
Interval p

Estimated
Odds Ratioa

95% Confidence
Interval p

Time 1

How good was the practitioner at…

1. Making you feel at ease 1.61 0.90 2.87 .11 1.70 0.93 3.12 .083

2. Letting you tell your “story” 1.12 0.60 2.09 .72 1.05 0.55 1.99 .89

3. Really listening 1.30 0.71 2.39 .39 1.31 0.70 2.46 .39

4. Being interested in you as a whole person 1.84 0.97 3.49 .62 2.00 1.02 3.92 .042

5. Fully understanding your concerns 1.97 1.07 3.63 .030 2.05 1.08 3.86 .027

6. Showing care and compassion 1.97 1.09 3.55 .025 2.15 1.16 3.97 .015

7. Being positive 1.38 0.76 2.50 .29 1.52 0.82 2.83 .19

8. Explaining things clearly 1.44 0.81 2.58 .21 1.43 0.78 2.61 .24

9. Helping you to take control 2.13 1.06 4.28 .034 2.09 0.99 4.41 .052

10. Making a plan of action with you 1.08 0.56 2.09 .82 0.98 0.49 1.96 .95

Concern 1.18 0.66 2.11 .58 1.23 0.67 2.25 .51

Symptom severity 1.04 0.59 1.85 .89 1.03 0.57 1.87 .92

General health 0.41 0.23 0.74 .003 0.58 0.31 1.07 .079

Time 2

Concern 0.78 0.40 1.51 .46 0.82 0.41 1.62 .57

Symptom severity 0.76 0.38 1.54 .45 1.14 0.42 3.09 .80

General health 0.73 0.41 1.29 .28 0.72 0.40 1.30 .28

CARE = Consultation and Relational Empathy.

Model 1: unadjusted; model 2: adjusted for patient-reported respiratory symptoms.
a Estimated odds ratio, Exp(estimate), indicates the change in odds for being in a higher category for the variable when comparing the intervention to control groups; values >1
indicate increased values for the intervention group; ordinal regression).
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which the patients contacted the doctor in the first place. Thus, em-
pathy may decrease concern and alleviate self-perceived symp-
toms specifically for the ailment the patient was seeking help for,
but its effects do not generalize to other health areas or patients’
overall perception of health.
The Augmented Anamnesis Questionnaire
We found that, although augmenting the anamnesis questionnaire
did not affect the patients’ overall evaluations of the doctors’ em-
pathy, it did have specific positive effects on three aspects of the
patients’ evaluations about the doctors’ empathy: feeling that the
doctor fully understood the patients’ concerns, showed care and
compassion, and was interested in them as “a whole person” (in
the adjusted model only). Thus, the added elements in the aug-
mented anamnesis questionnaire produced better experiences in
these specific areas of empathy, but not others.

It should be noted that looking into the specific items of the
questionnaire is less reliable than focusing on the sum scores.
The developers of the CARE questionnaire state that the question-
naire aims at taking into account practitioner empathy as a broad
concept involving different subdimensions, whereas the overall
perception of empathy is expected to have the beneficial outcomes
(36). However, when studying the potential to support patients’ expe-
riences of empathy, it is of interest to look into these subdimensions in
addition to investigating empathy as a broader concept to determine
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what kind of potential benefits the questionnaire has and what are
the areas that it is less likely to affect.

Based on the data presented in this article, we cannot make def-
inite inferences on the mechanisms through which the augmented
anamnesis questionnaire may influence patients’ experiences of
empathy. Two separate processes may occur. First, the doctors
might have been more sensitive to patients’ worries and medical
knowledge as this information was explicitly provided for them,
therefore leading to an improved interaction at the online visit.
Second, as discussed in Introduction, it is possible that exposure
to concepts related to empathy in a questionnaire could prime pa-
tients’ thinking to notice empathy-related signals more readily and
also engage in more empathic behavior themselves in an ensuing
interaction context.

The specific effects on evaluations of doctors’ empathy can be
linked to the content that was added to the regular anamnesis. The
increase in feeling that the doctor understood the patient’s concerns
may have been fostered by the inquiry about the patient’s level of
concern together with the question about the knowledge level of
the patient. The automated empathic answer to high-concern re-
sponses may have contributed to all the three CARE items. The items
that were not improved in the CARE evaluations (“Making you feel
at ease,” “Letting you tell your “story,” “Really listening,” “Being
positive,” “Explaining things clearly,” and “Making a plan of action
with you”) were not as directly represented in the augmented anam-
nesis. In addition, these aspects of empathy may be more difficult to
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convey over chat. For instance, behaviors of active listening aremore
easily expressed via nonverbal means than over text-based chat.

These results provide an interesting viewpoint to text-based
communication that also encourages new studies focusing on the
potential to support patient experiences also with automated tools.
These tools are undeniably only one part of the care process and do
not take away the importance of supporting healthcare personnel’s
communication skills when interacting with patients. However,
because these types of automated solutions for health care are
already in use and will be increasingly in use in the future, their
effects on patients’ experiences are not insignificant, and their
development is an important research focus.

Strengths, Limitations, and Future Work
The strengths of the study include the relatively high number of
participants, the longitudinal follow-up for gathering data on the
patients’ experiences during an ecologically valid real-life doctor-
patient encounter, and an experimental setup for studying the poten-
tial effects of the augmented anamnesis questionnaire.

The study also has some limitations. In this study, the data on
patients’ health were solely based on subjective reports, which
do not provide as reliable information on the patients’ physical
health or healing as objective measures. Future research should
look into the biomarkers of health in a similar setting to determine
whether patients’ perceptions of doctors’ empathy online not only
affect their subjective experience of health but also promote objec-
tively measured healing. Furthermore, in this study, we were not
able to measure the individual characteristics of the physicians,
such as experience, empathy traits, or sex, which is a limitation be-
cause all of these might affect the patient’s experiences of empathy
during the encounter.

Also, even though we saw an overall effect of patients’ evalua-
tions of doctors’ empathy on their health perceptions, the patients’
symptoms and needs were very heterogenous among the participants,
not allowing us to focus on the potentially differential effects of empa-
thy on patients with different symptoms and diagnoses.

It should be noted that using the augmented questionnaire only
affected the patient’s evaluations of the doctors’ empathy on some
of the subscales of the CARE questionnaire and not on the ques-
tionnaire sum score. Thus, although these results provide some ev-
idence on the benefits of the augmented questionnaire, further
studies should be conducted to verify these findings. Our choice
of using the CARE questionnaire permitted a comparison with
previous research but might have included empathic behaviors that
are inherently difficult to express in text-based environments. Fu-
ture studies should use also other measures for assessing empathic
behaviors that are easier to express during limited text-based mes-
saging. They could also focus on the elements that were expected
to support experiences of empathy in the augmented anamnesis
questionnaire one by one to tease apart their potential independent
influences.

Furthermore, the data for the intervention and control groups
were collected at different time periods following each other. Thus,
we cannot rule out all the temporal effects caused by collecting the
data during different seasons for affecting the results. In this study,
random preassignment of patients into treatment and control
groups was not possible, as there was no way to tell who would
potentially contact the service during the data collection months.
Because the study was conducted in the actual online service
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andwith true patients and doctors, emphasis was also placed on in-
terfering with the care process as little as possible. Therefore, inter-
est in participation was asked only after the patient had completed
the anamnesis questionnaire.

CONCLUSIONS
Our results show for the first time that patients’ perceptions of doc-
tors’ empathy can support their self-perceived health status after an
online encounter. These findings are especially important today, as
the need for online solutions for health care has increased because
of the COVID-19 pandemic. There is still a clear need to focus on
ways to enrich the online communication between the patients and
the doctors to support the care process from a patient-centered point of
view. These results encourage further development and research on
methods for supporting patients’ experiences of empathy online.

The study was supported by grants from Business Finland and
Ella and Georg Ehrnrooth’s Foundation. We warmly thank all the
doctors and patients for participating and in investing their time in
this study as well as the staff of Mehiläinen for their help in the im-
plementation of this study.

Contributors: S.M.: planning of the study design, literature
search, data collection, data analysis, data interpretation, writing
the manuscript, and compiling the figures and tables. M.F., V.W.,
and K.S.: planning of the study design, literature search, data col-
lection, data interpretation, and writing the manuscript. K.S. is
also the leader of the research project. S.P.: planning of the study
design, coordinating the implementation of the study within the
company, data interpretation, and writing the manuscript. All au-
thors approved the final version.

Source of Funding and Conflicts of Interest: The study was
funded by grants from Business Finland (No. 2839/31/2017; to
S.M., M.F., V.W., and K.S.) and Ella and Georg Ehrnrooth’s Foun-
dation (to S.M.). S.P. is currently employed by Mehiläinen. As
required by Business Finland’s funding procedure, Mehiläinen
contributed approximately 1.5% of the whole grant awarded by
Business Finland to the research project.

REFERENCES
1. Derksen F, Bensing J, Lagro-Janssen A. Effectiveness of empathy in general

practice: a systematic review. Br J Gen Pract 2013;63:76–84.
2. MenendezME, Chen NC, Mudgal CS, Jupiter JB, Ring D. Physician empathy as

a driver of hand surgery patient satisfaction. J Hand Surg Am 2015;40:1860–
1865.e2.

3. Pollak KI, Alexander SC, Tulsky JA, Lyna P, Coffman CJ, Dolor RJ,
Gulbrandsen P, Østbye T. Physician empathy and listening: associations with pa-
tient satisfaction and autonomy. J Am Board Fam Med 2011;24:665–72.

4. Mercer SW, Jani BD, Maxwell M, Wong SYS, Watt GCM. Patient enablement
requires physician empathy: a cross-sectional study of general practice consulta-
tions in areas of high and low socioeconomic deprivation in Scotland. BMC Fam
Pract 2012;13:1–9.

5. Attar HS, Chandramani S. Impact of physician empathy on migraine disability
and migraineur compliance. Ann Indian Acad Neurol 2012;15:S89–94.

6. Steinhausen S, Ommen O, Antoine SL, Koehler T, Pfaff H, Neugebauer E. Short-
and long-term subjective medical treatment outcome of trauma surgery patients:
the importance of physician empathy. Patient Prefer Adherence 2014;8:1239–53.

7. Mercer SW, Higgins M, Bikker AM, Fitzpatrick B, McConnachie A, Lloyd SM,
Little P, Watt GCM. General practitioners’ empathy and health outcomes: a pro-
spective observational study of consultations in areas of high and low deprivation.
Ann Fam Med 2016;14:117–24.

8. Wang H, Kline JA, Jackson BE, Laureano-Phillips J, Robinson RD, Cowden CD,
d’Etienne JP, Arze SE, Zenarosa NR. Association between emergency physician
self-reported empathy and patient satisfaction. PLoS One 2018;13:1–12.

9. Xu X, Zhang Y, Wang W, Zhang Y, Yang N. Effects of patients’ perceptions of
physician-patient relational empathy on an inflammation marker in patients with
May 2022



Empathy and Patients’ Subjective Health
Crohn’s disease: the intermediary roles of anxiety, self-efficacy, and sleep quality.
Psychol Res Behav Manag 2020;13:363–71.

10. Kootstra TJM, Wilkens SC, Menendez ME, Ring D. Is physician empathy asso-
ciated with differences in pain and functional limitations after a hand surgeon
visit? Clin Orthop Relat Res 2018;476:801–7.

11. Terry C, Cain J. The emerging issue of digital empathy. Am J Pharm Educ 2016;
80:1–4.

12. Mann DM, Chen J, Chunara R, Testa PA, Nov O. COVID-19 transforms health
care through telemedicine: evidence from the field. J Am Med Inform Assoc
2020;27:1132–5.

13. Grondin F, Lomanowska AM, Jackson PL. Empathy in computer-mediated inter-
actions: a conceptual framework for research and clinical practice. Clin Psychol
Sci Pract 2019;26:1–17.

14. Liu X, Sawada Y, Takizawa T, Sato H, Sato M, Sakamoto H, Utsugi T, Sato K,
Sumino H, Okamura S, Sakamaki T. Doctor-patient communication: a comparison
between telemedicine consultation and face-to-face consultation. Intern Med 2007;
46:227–32.

15. Kruger J, Epley N, Parker J, Ng ZW. Egocentrism over e-mail: can we communi-
cate as well as we think? J Pers Soc Psychol 2005;89:925–36.

16. Walther JB. Computer-mediated communication: impersonal, interpersonal, and
hyperpersonal interaction. Commun Res 1996;23:3–43.

17. Walther JB. Interpersonal effects in computer-mediated interaction: a relational
perspective. Commun Res 1992;19:52–90.

18. Denecke K, Pöpel A, Hochreutener SL, May R. Talking to ana: a mobile self-
anamnesis application with conversational user interface. In: Proceedings of the
2018 International Conference on Digital Health (DH ’18). NewYork, NY: Asso-
ciation for Computing Machinery; 2018:85–9.

19. Müller L, Mattke J, Maier C, Weitzel T. Conversational agents in healthcare:
using QCA to explain patients’ resistance to chatbots for medication. In: Følstad
A, Araujo T, Papadopoulos S, LawEL-C, GranmoO-C, Luger E, Brandtzaeg PB,
editors. Chatbot Research and Design. Cham, Switzerland: Springer International
Publishing; 2020:3–18.

20. Hu T, Xu A, Liu Z, You Q, Guo Y, Sinha V, Luo J, Akkiraju R. Touch your heart:
a tone-aware chatbot for customer care on social media. Presented at: Conference
on Human Factors in Computing Systems—Proceedings on April 21–26, at
Montreal, QC, Canada. 2018.

21. Coyne SM, Padilla-Walker LM, Holmgren HG, Davis EJ, Collier KM, Memmott-
ElisonMK, Hawkins AJ. Ameta-analysis of prosocial media on prosocial behavior,
aggression, and empathic concern: a multidimensional approach. Dev Psychol
2018;54:331–47.

22. Shariff AF, Norenzayan A. God is watching you: priming god concepts in-
creases prosocial behavior in an anonymous economic game. Psychol Sci 2007;
18:803–9.

23. Charles-Sire V, Guéguen N, Pascual A, Meineri S. Words as environmental cues:
the effect of the word “loving” on compliance to a blood donation request. J
Psychol 2012;146:455–70.

24. Greitemeyer T. Effects of songs with prosocial lyrics on prosocial behavior:
further evidence and a mediating mechanism. Pers Soc Psychol Bull 2009;
35:1500–11.
Psychosomatic Medicine, V 84 • 513-521 521
25. Jacob C, Guéguen N, Ardiccioni R, Sénémeaud C. Exposure to altruism quotes
and tipping behavior in a restaurant. Int J Hosp Manag 2013;32:299–301.

26. Greitemeyer T, Osswald S. Playing prosocial video games increases the accessi-
bility of prosocial thoughts. J Soc Psychol 2011;151:121–8.

27. Rakel DP, Hoeft TJ, Barrett BP, Chewning BA, Craig BM, Niu M. Practitioner
empathy and the duration of the common cold. Fam Med 2009;41:494–501.

28. Hojat M, Louis DZ, Markham FW, Wender R, Rabinowitz C, Gonnella JS.
Physicians’ empathy and clinical outcomes for diabetic patients. Acad Med
2011;86:359–64.

29. Rakel D, Barrett B, Zhang Z, Hoeft T, Chewning B, Marchand L, Scheder J. Per-
ception of empathy in the therapeutic encounter: effects on the common cold. Pa-
tient Educ Couns 2011;85:390–7.

30. vanDulmen S, van den Brink-MuinenA. Patients’ preferences and experiences in
handling emotions: a study on communication sequences in primary care medical
visits. Patient Educ Couns 2004;55:149–52.

31. HojatM, Louis DZ,Maxwell K,Markham F,Wender R, Gonnella JS. Patient per-
ceptions of physician empathy, satisfaction with physician, interpersonal trust,
and compliance. Int J Med Educ 2010;1:83–7.

32. Sen T, Ali MR, HoqueM, Epstein R, Duberstein P. Modeling doctor-patient com-
munication with affective text analysis. In: 7th Affective Computing and Intelli-
gent Interaction (ACII). San Antonio, TX: Institute of Electrical and Electronics
Engineers (IEEE); 2017:170–7.

33. Suchman AL, Markakis K, Beckman HB, Frankel R. A model of empathic com-
munication in the medical interview. JAMA 1997;277:678–82.

34. Dean M, Street RL. A 3-stage model of patient-centered communication for ad-
dressing cancer patients’ emotional distress. Patient Educ Couns 2014;94:143–8.

35. Jucks R, Paus E, Bromme R. Patients’medical knowledge and health counseling:
what kind of information helps to make communication patient-centered? Patient
Educ Couns 2012;88:177–83.

36. Mercer SW,MaxwellM, HeaneyD, CmWatt G. The Consultation and Relational
Empathy (CARE) measure: development and preliminary validation and reliability
of an empathy-based consultation process measure. Fam Pract 2004;21:699–705.

37. Conversano C, Rotondo A, Lensi E, Della Vista O, Arpone F, Reda MA. Opti-
mism and its impact on mental and physical well-being. Clin Pract Epidemiol
Ment Health 2010;6:25–9.

38. McEwen BS. Protective and damaging effects of stress mediators. N Engl J Med
1998;338:171–9.

39. Scheier MF, Carver CS. Dispositional optimism and physical health: a long look
back, a quick look forward. Am Psychol 2018;73:1082–94.

40. Power M. Development of a common instrument for quality of life. In: Nosikov
A, Gudex C, editors. EUROHIS: Developing Common Instruments for Health
Surveys. Amsterdam, Holland: IOS Press; 2003:145–59.

41. Cohen S, Kamarck T, Mermelstein R. A global measure of perceived stress. J
Health Soc Behav 1983;24:385–96.

42. Scheier ME, Charles S, Bridges MW. Distinguishing optimism from neuroticism
(and trait anxiety, self-mastery, and self-esteem): a reevaluation of the life orien-
tation test. J Pers Soc Psychol 1994;67:1063–78.

43. Garson GD. Ordinal Regression. Asheboro, NC: Statistical Publishing Associ-
ates; 2014.
May 2022


