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Background: Doctors’ empathy is closely related to patients’ health. This study aimed to examine whether patients’ stigma
and self-efficacy play a mediating role in the relationship between doctors’ empathy abilities and patients’ cel-
lular immunity in male patients with breast cancer.

Material/Methods: Doctors’ empathy scores and patients’ demographic data, disease condition, stigma, and self-efficacy were
measured. Patient T cell subset was tested at admission and 3 months after the operation and was compared
by paired t test. The multivariate linear regression model was applied to analyze the factors influencing the
immune index. Pearson correlation analysis and structural equation modeling were applied to explore the re-
lationships among patients’ stigma, self-efficacy, and cellular immunity and doctors’ empathy abilities.

Results: At the 2 time points, only the change in NK subset was statistically significant, while the changes in percent-
age of CD3+, CD4+, CD8+, and B cells were not statistically significant. The doctors’ empathy abilities were
negatively correlated with patients’ stigma and were positively related to patients’ self-efficacy. Patients’ stig-
ma was negatively related to NK subset, while self-efficacy was positively associated with NK subset. Patients’
stigma and self-efficacy played a mediating role in the relationship between doctors’ empathy abilities and pa-
tients’ NK subset, and stigma had a stronger effect than self-efficacy.

Conclusions: Doctors’ empathy abilities affected breast cancer patients’ NK subset through their stigma and self-efficacy.
The mental health of male breast cancer patients need more attention and empathy education needs to be
improved.
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Background

Breast cancer is one of the most common malignant tumors
among women, and it poses a serious threat to their health.
However, male breast cancer is a rare disease, accounting for
approximately 1% of all breast cancer patients. If a man gets
breast cancer, the disease is often more serious and the over-
all survival (OS) is lower than in female patients [1]. For male
patients, breast cancer not only harms their bodies and lives
but also causes anxiety, depression, stigma, embarrassment,
sense of isolation, and other negative emotions [2]. Published
research reported male patients have more mental health prob-
lems than female patients, for various reasons. First, breast
cancer is considered a disease that exclusively affects wom-
en, so it is strange for men to have breast cancer [3]. Second,
the location of the disease is the breast, which is a second-
ary sex characteristic of females. The illness focusses atten-
tion on the male breasts, so a man may think this will reduce
his masculinity. Third, the male breast has an erotic function
and the main function of breasts is related to sexual plea-
sure, but this is often ignored by doctors [4,5]. So, if a man
has breast cancer and receives treatment such as an opera-
tion, his sexual pleasure may be negatively affected. Because
doctors often ignore this problem, they cannot offer any oth-
er intervention, such as reconstruction and psychological in-
tervention [6]. Obviously, this also aggravates the psycholog-
ical burden and stigma.

At present, mental health surveys and psychological rehabilita-
tion programs for female breast cancer patients are relatively
good. However, there has been little research on and psycho-
logical intervention for male breast cancer patients focussing
on their psychological characteristics [7]. Therefore, more at-
tention should be focused on the psychological health prob-
lems of these patients.

Psychoneuroimmunology and psychosocial oncology have be-
come important topics in recent years. Many studies focused
on cancer patients’ mental health, such as assessment of psy-
chological health and effects of psychological intervention [8,9].
Some research has confirmed the relationships between men-
tal state and immune function [10]. On this basis, the present
study focused on relationships among doctors’ empathy abil-
ities and patients’ psychology and immunity.

Empathy is one of the most important parts of the clinical med-
ical humanities. It refers to the ability to identify with other
people’s situations and to respond others’ feelings suitably. It
is an important social skill and an individual trait that is rela-
tively stable [11]. To medical personnel, the ability to be em-
pathic is not only associated with patient outcomes [12], qual-
ity of care [13], and patient satisfaction [14], but is also related
to their own professional quality of life [15].
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The present study is innovative and significant in light of the
following. First, it integrates psychoneuroimmunology, psycho-
social oncology, and clinical medical humanities such as em-
pathy. Second, medical humanities education, such as training
in empathy abilities, is lacking in developing countries such
as China. This study confirmed the effect of doctors’ empathy
on the physical and mental health of patients and shows the
need for medical personnel to pay attention to patient men-
tal health and to improve their empathy abilities. Third, the
study focused on male breast cancer patients, a population
that has received insufficient attention.

This study explored the relationships among male breast pa-
tients’ psychological and immunological indexes and their
doctors’ empathy abilities in clinical context. In this research,
2 hypotheses are proposed: Hypothesis 1: Doctors’ empathy
affects patients’ cellular immunity directly; and Hypothesis 2:
Doctors’ empathy affects patients’ cellular immunity through
the mediating role of patients’ stigma and self-efficacy.

Material and Methods

Participants

We enrolled 256 male breast cancer patients treated at 58 hos-
pitals in mainland China between July 2015 and April 2018.
Inclusion criteria were: 1) Diagnosed with breast cancer and
hospitalized for at least 5 days for surgery and 2) Knew their
own diagnosis and gave informed consent for this study.
Exclusion criteria were: 1) Underwent radiotherapy, chemo-
therapy, or Chinese traditional medicine within 3 months be-
fore the study began and 2) Severely malnourishment. In this
study, 256 doctors were responsible for the treatment. During
the hospitalization, doctors and patients had at least 2 in-
depth conversations focusing on the disease, health educa-
tion, or mental state. The Peking University Biomedical Ethics
Committee approved the study (NO. IRIBO0001052-15034).

Procedures

First, on the day of admission (T1), a cross-sectional, anony-
mous questionnaire covering essential information, disease
condition, stigma, and self-efficacy was filled out by the male
patients with breast cancer. At T1 and 3 months after the op-
eration (T2), their cellular immunity was measured by collect-
ing blood samples. The doctors’ empathy scores were mea-
sured when the research started. Second, the patients’ cellular
immunity at T1 and T2 was compared, and the influences of
demography and disease condition on immune indexes at T2
were analyzed. Third, the relationships among the patients’
stigma, self-efficacy, and immunity and the doctors’ empathy
abilities were explored.
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Measures
Patient questionnaire

The questionnaire was used to collect information on patient
age, marital status, educational background, place of resi-
dence, monthly family income per capita, and family relation-
ships. Disease condition, including transfer or not, and staging
of disease was completed according to the medical records.

Patient stigma was measured by the Social Impact Scale (SIS).
Fife and Wright invented the scale in 2000 [16]. It is a 4-point
Likert scale with 24 items. The score of each response rang-
es from 1 to 4 and the total score of the scale ranges from
4 to 96, with higher scores indicating greater stigma. It con-
sists of 4 dimensions: Social Rejection, Financial Insecurity,
Internalized Shame, and Social Isolation. This scale is wide-
ly used and has good reliability and validity. In this study, the
Chinese version was used [17].

Patient self-efficacy was measured by the Brief Version of the
Cancer Behavior Inventory (CBI-B). It is a 12-item scale de-
rived from the longer 33-item version (CBI-L), which is used to
measure cancer patients’ self-efficacy. Heitzmann construct-
ed it in 2011. The scale consists of 4 dimensions: Maintaining
Independence and Positive Attitude; Participating in Medical
Care; Coping and Stress Management; and Managing Affect.
For the 12 questions, each response score ranges from 1 to 9,
and the total score ranges from 12 to 108, with higher scores
indicating higher self-efficacy [18,19].

Patients’ cellular inmunity

Peripheral venous blood samples were collected between 9
a.m. and 10 a.m. before the questionnaires were filled in or-
der to control for diurnal variation. Patients’ cellular immuni-
ty tests were completed by the professional staff working at
the clinical laboratory of the hospital. T cell subsets, including
the percentage of total T cells (CD3+), helper T cells (CD4+),
cytotoxic T cells (CD8+), NK cells (CD56+), and B cells (CD19+),
were measured. Flow cytometry was used to assess T and NK
cell counts with a Cytomics™ FC500 series instrument from
Beckman Coulter (USA). Reagents from BD Bio-Engineering Co.,
Ltd. were used. Cells were fixed in 3% formaldehyde in an iso-
tonic azide-free solution (Beckman Coulter, Luton, UK). Labeled
antibodies were added at the recommended concentrations
and then cells were washed. Cells were cultured in the dark,
and then excess antibodies were washed out.

Doctors’ empathy

The Chinese version of the Jefferson Scale of Empathy (JSE)
was applied to measure doctors’ empathy. The scale was first
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constructed in 2001 by Hojat et al. to measure empathy abil-
ities of medical staff [20]. The scale consists of 3 dimensions
(compassion care, perspective taking, and standing in the pa-
tient’s shoes). There are 20 items answered on a 7-point Likert
scale. Each response is converted to a numerical score ranging
from 1 to 7: 1 indicates “Strongly Disagree” and 7 indicates
“Strongly Agree” [21]. The total scores on the JSE range from
20 to 140, with higher scores indicating stronger empathy
abilities. The JSE has good reliability and validity and is wide-
ly used many countries [22]. In this research, the Chinese ver-
sion of the JSE was used to measure doctors’ empathy abili-
ties. This scale has been widely used in Chinese samples [23].

Statistical analyses

The paired t test was used to compare the immune indices
on admission and after 3 months. A multivariate linear regres-
sion model was used to analyze the factors influencing the im-
mune index, showing statistically significant differences be-
tween T1 and T2. Pearson’s correlation analysis was used to
preliminarily measure the relationships among patients’ stig-
ma, self-efficacy, and immune indexes and the doctors’ empa-
thy abilities. In this research, alpha=0.05 and the tests were
two-tailed. The above data processing and analysis were car-
ried out using SAS version 9.4 for Windows. Structural equa-
tion modeling (SEM) was performed using AMOS version 5
to further explore the relationships among patients’ stigma,
self-efficacy, and immune index and doctors’ empathy. The in-
dices of the model’s fit to the data were evaluated with the
following statistics: GFI (>0.9), CFI (>0.9), RMSEA (<0.08), and
chi-square/df (<2).

Results

Sample

In this research, all the selected doctors agreed to participate.
Their median age was 40.21+7.12 years. Three hundred pa-
tients received our invitation to participate and 256 patients
took part in the research, with a participation rate of 85.55%.
The average age of sample patients was (61.10+7.86) years and
the average number of hospitalization days was (6.43+0.88)
days. Their basic data are shown in Table 1.

Comparison of cellular immune indices of patients at
admission and 3 months after the operation

The comparison of the patients’ cellular immune indices at ad-
mission and 3 months later is shown in Table 2. At the 2 time
points, the changes in NK subset showed statistically signifi-
cant differences (P<0.01). Changes in the proportions of CD3,
CD4, CD8, and B cells were not significant (P>0.05).
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Table 1. Patient demography and disease condition.

Variable Number %
Educational background
 Primaryschoolorbelow 63 246
© uniormiddle school 115 449
 Senormiddieschol 61 238
 Colegeorabove 7 66
Moprod oaws
 Unmaried 6 23
 Mamied 20 89
© Divorcedorwidowed 30 117
Homeplace
 Countryside 81 316
. Countytwn 40 156
 Ubanaea 135 527
 Monthly family income per capita
 aoooyuan %0 32
 3000-5000yuan 131 512
 sso00yuan 3 137
 Medicalinsurance stage
© Private health care provision 58 227

CLINICAL RESEARCH

Variable Number %

Social security or commercial insurance 142 55.5

Table 2. Comparison of cellular immune indices of patients at admission and 14 days later.

% At admission 14 days later t P
CD3 59.07+7.70 60.08+6.97 -1.68 0.10
"""""""" 4 35414656 35456658  -006 095
"""""""" s 30014575 2062693 o7 043
"""""""" B 79202 sle2s7  -113 026
"""""""" NK 1950779 2135852 1330 <01

The effect of demographic characteristics and disease
condition on the patients’ NK activity

Table 3 shows the results of the multivariate linear regression
analysis. There was a statistically significant difference in NK
activity between smokers and non-smokers (P<0.001). This in-
dicates that smoking affects the patients’ NK subset.

The relationships among doctors’ empathy abilities and
patients’ stigma, self-efficacy, and NK subset

Through Pearson’s correlation analysis, the relationships among
patients’ stigma, self-efficacy, and NK activity and doctors’ em-
pathy abilities were explored. The results are shown in Table 4.
Doctors’ empathy abilities were negatively correlated with pa-
tients’ stigma (r=-0.799, P<0.01) and were positively correlated
with patients’ self-efficacy and NK activity (r=0.726, r=0.641;
P<0.01). Patients’ stigma was negatively correlated with their
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Table 3. The effect of demography and disease on the patients’ NK activity.

B Standard error t P
Constant term 19.46 7.17 2.72 <0.01
Age o5 008 068 050
Hospitalizationdays 097 067 -145 015
 Education (reference group: Primary school or below)
"""" junior middle school 114 145 079 043
"""" Senior middle school 15 18 08 039
"""" Colegeoraboe o005 28 002 099
 Marriage (reference group: Unmarried)
"""" mared  oe 368 o018 08
"""" Divorced or widowed 035 399 009 093
 Homeplace (reference group: Countryside)
"""" Countytown =005 207  -002 098
"""" Ubanarea 171 205 08 o041
 Monthly family income per capita (reference group: <3000 yuan)
"""" 3000-s000ywan 73 147 -118 o024
"""" »s000yuan -2 200 -3 o018
 Medical insurance (reference group: Private health care provision)
"""" Social security or commercial insurance ~~~ -168 106 -105 030
"""" New rural cooperative medical system 005 192 003 098
"""" Socialized medicine -3 203  -08 042
 Self-evaluation family relation (reference group: Poo)
"""" Generdl  03%  1e o2 o8
"""" God  a& 176 149 o1
Transfer (reference group: No)
"""" Ys 3 118  -118 024
long-term drinking (reference group: No)
"""" Ys 28 240 118 o024
 Smoking (reference group: No)
"""" Ys 2 o 33 o001
Insomnia (reference group: No)
"""" Ys 28 240 118 o024

self-efficacy and NK activity (r=—0.789; r=—0.719; P<0.01), and The structural equation model of the relationship among
their self-efficacy was positively correlated with NK activity doctors’ empathy abilities and patients’ stigma, self-
(r=0.693; P<0.01). Base on these results, the structural equa- efficacy, and NK activity
tion model method was used in the next step.
According to the above analysis, a correlation among doc-
tors’ empathy abilities and patients’ stigma, self-efficacy and
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Table 4. The correlations among doctors’ empathy abilities and patients’ stigma, self-efficacy and NK activity.

Score Empathy Stigma Self-efficacy NK activity
Doctors’ empathy abilities 104.89+13.766 1
Patients'stigma 6at18.153 o799% 1
Patients’ self-efficacy 6814816295 | 0726~ o789 o1
patients’ NK activity 213518524 0645 o719 0693+ 1

* P<0.05; ** P<0.01.

Figure 1. The model of the relationships
among doctor’s empathy abilities and
patients’ stigma, self-efficacy and NK

activity.

Table 5. Normalized path coefficient.

Patients’ self-efficacy — NK activity

NK activity was identified. To further clarify the relationships
among these factors, the path analysis method was used to
construct multiple intermediary models. The hypotheses were:
(1) Doctors’ empathy directly affects patients’ NK activity and
(2) Patients’ stigma and self-efficacy mediate the relationship
between doctors’ empathy abilities and patients’ NK activity.
Based on these 2 hypotheses, the structural equation model
was constructed. In this model, the path coefficient through
which doctors’ empathy abilities affect patients’ NK activity
directly was not significant, indicating that hypothesis 1 was
invalid. The final model is shown in Figure 1.

To investigate the indices of the hypothesis model described
above, AMOS software was used. The model fit result was:
%?=89.619; x?/df=1.757, RMSEA=0.054, GF=0.937I, AGFI=0.904,

CFI=0.982, and NFI=0.940. These values indicate that the data
fit the hypothesized model well.

Table 5 shows the normalized path coefficient. The path co-
efficient for the effects of doctors’ empathy abilities on pa-
tients’ stigma was —0.96 and for the effects on patients’ self-
efficacy, the path coefficient was 0.918. The path coefficient of
the effects of patients’ stigma on their NK activity was —0.455
and for the effects of patients’ self-efficacy on their NK activ-
ity, the path coefficient was 0.336. These values were all sig-
nificant at alpha=0.05.

Bootstrapping was applied to clarify the mediating effect. The
confidence interval was set at 95%, and the number of self-
samples was set at 5000. The obtained mediation results are
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Table 6. Bootstrap indirect effects analysis of nonparametric ratios.

Mediating effect path

Yang N. et al.:
Doctors’ empathy affects patients’” immunity
© Med Sci Monit, 2018; 24: 3978-3986

95% ClI

Indirect effect

Doctors’ empathy abilities — NK activity 0.0708
Grosseffect 03284
Empathy - stigma > NKactiviy ¢ 01915
Empathy > self-efficacy > NKactivity 01369

0.444 -0.0167 0.1583
o oa6 o 02461 o 04120
o046 01037 02967
o003 00575 o 02183

shown in Table 6. The confidence interval of the path between
doctors’ empathy abilities and patients’ NK activity was 0.071
(95%Cl: -0.017, 0.158), and 0 is included. When 0 was not con-
tained in the confidence interval, the mediating effect was sig-
nificant. The results showed that the confidence interval of the
gross effect was 0.328 (95%Cl: 0.246, 0.412). Therefore, doc-
tors’ empathy abilities affected patients’ NK activity through
the intermediary factors of patients’ stigma and self-effica-
cy (full mediation). Stigma and self-efficacy played significant
intermediary roles and the effects were 0.192 (95%Cl: 0.104,
0.297) and 0.137 (95%Cl: 0.058, 0.218).

Discussion

When the immune indices of the 2 time points were compared,
we found that only the changes in NK subset were statistical-
ly significant. The reason for this result needs further explo-
ration in the future. Among demography and disease condi-
tion, smoking is an influential factor in the patients’ NK subset,
which has been confirmed by previous research [24]. This re-
veals that the patients should quit smoking. Then, the 2 hy-
potheses on the relationships among patients’ stigma, self-ef-
ficacy, NK subset and doctors’ empathy abilities were tested
by path analysis. The results are as follows:

On the one hand, the hypothesis that doctors’ empathy abil-
ities affect patients’ cellular immunity directly was rejected.
This indicates that patients’ NK activity cannot be affected by
doctors’ empathy directly. On the other hand, the hypothesis
that doctors’ empathy abilities affect patients’ cellular immu-
nity through the mediated role of patients’ stigma and self-ef-
ficacy was accepted. The mechanism of empathy affecting the
patients’ immunity can be explained as the following 2 steps.
First, doctors’ empathy abilities affected patients’ self-effica-
cy and stigma directly. Second, patients’ stigma and self-effi-
cacy affected their NK subset directly.

At the first step, results showed doctors’ empathy abilities were
negatively related to patients’ stigma and positively related to
patients’ self-efficacy. Several studies have confirmed the im-
portance of medical personnel’s empathy to patients’ mental

health. For instance, Weiss found that responding empathical-
ly helped reduce the anxiety of patients [25]. Flickinger found
that the empathy of doctors was related to the self-efficacy
of AIDS patients [26]. This phenomenon can be explained as
follows: (1) Male breast cancer patients often bear huge psy-
chological burdens and hope to have others’ understanding
and support. Doctors with strong empathy abilities are more
willing to listen and respect the narration of patients, and to
respond to them in the process of conversation [27]. In the
narrative, confiding itself is a way to release pressure for the
patients, which helps reduce the stigma and improve self-effi-
cacy. On the other hand, doctors with strong empathy abilities
and narrative abilities can help patients promote acceptance
on the disease and excavate the significance of disease, which
may improve the mental health of the patients [28]. (2) With
empathy, it is easy to carry out high-quality targeted health
education. Doctors with strong empathy abilities can under-
stand the patients’ situation and characteristics and propose
appropriate health education suggestions to them. Therefore,
patients have greater compliance and faster postoperative re-
covery. With the recovery of the body, their mental state will
be better [29]. (3) Patients can get more targeted psychologi-
cal counseling and humane care from doctors with strong em-
pathy abilities. Through full empathy, doctors can stand in the
patients’ shoes to understand their feelings, such as fear and
stigma, so they can comfort and help the patients better [30].
They will also make some suggestions about the psychosocial
needs of patients. For example, they can ask social workers,
psychologists, or the patient’s family members to participate
in the treatment and rehabilitation. Therefore, patients will
gain more social support and social capital, which may help
them relieve the stigma and improve their self-efficacy [31]. (4)
Empathy promotes shared decision-making and patient-cen-
tered care [32,33]. This is a manifestation of respect for the pa-
tient’s autonomy and can improve their sense of dignity. Thus,
patients will feel less stigma and develop more self-efficacy.

At the second step, patients’ stigma and self-efficacy affecting
their NK subset was confirmed. The NK subset was negatively
associated with stigma and was positively associated with self-
efficacy. The relationship between mental state and immunity has
been confirmed by many psychoneuroimmunology studies [34].
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The impact mechanism includes the HPA axis and sympathetic
nervous system [35,36]. Therefore, in this research, as a negative
emotion, stigma may make the NK subset decline, while self-ef-
ficacy is a positive emotion which may make the NK subset rise.

Previous studies have also supported the impact of empathy
on physical parameters of patients. For example, Hojat et al.
confirmed that physicians’ empathy helps diabetic patients
have good control of hemoglobin Alc and LDL-C levels [37]
and reduce disease complications [38]. These conclusions sug-
gest that it is important to improve empathy abilities of medi-
cal personnel through multiple ways. It is also necessary to in-
tegrate empathy education into medical education, including
school education and continuing education. Narrative medi-
cine courses may be suitable and effective [39]. The finding
that patient stigma and self-efficacy play a mediated role in
the relationship between doctors’ empathy abilities and pa-
tients’ NK subset shows that targeted health education focus-
ing on reducing patients’ stigma and improving their self-ef-
ficacy should be carried out. Also, health education should be
extended to the family members of the patients. In this way,
the patients will get more social support, and their physical
and mental health will be better.

Another finding was that patients’ stigma affected their NK
subset more than their self-efficacy did. Additionally, doctors’
empathy abilities affected patients’ stigma more than their
self-efficacy. As stated earlier, since the breast is a male sex-
ual organ and this is often denied by doctors, patients may
have more stigma, which may affect their cellular immunity.
This reminds us that patients are sensitive to stigma, and doc-
tors themselves should have a more scientific and objective
understanding of male breast cancer. On this basis, they can
give patients more care, understanding, and love.
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There are limitations to this study. First, the human immune
system is reexamined, and immune function is influenced by
many factors. This study does not cover all possible factors.
Second, in this study, the measurement of empathy ability of
doctors comes from the perspective of doctors (their self-as-
sessment questionnaire). The measurement of empathy abil-
ities should be combined with more objective evidence.

Third, this study only selected 2 time points. A longer cohort
study should be performed in the future.

Conclusions

This research confirms that doctors’ empathy abilities affect
patients’ psychological parameters and immunity. Male breast
cancer patients’ stigma and self-efficacy play a mediating role
in the impact of doctors’ empathy on patients’ immune func-
tion. This reveals that the mental health of male breast can-
cer patients needs more attention, as does empathy training
for medical personnel.
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