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Abstract
Background  This study aimed to examine whether online interactive communication education using video 
materials was as effective as face-to-face education among healthcare college students.

Methods  The participants were healthcare college students who were enrolled in study programs to obtain national 
medical licenses. They participated in lectures and exercises on healthcare communication, both online (n = 139) and 
face-to-face (n = 132). Listening skills, understanding, and confidence in healthcare communication were assessed 
using a self-assessed tool.

Results  From the two-way ANOVA result, the interaction effects between group (online, face-to-face) and time (Time 
1, Time 2, Time 3) were not statistically significant. The main effect of time increased significantly from Time1 to Time 3 
on understanding of communication with patients (Hedges’g = 0.51, 95%CI 0.27–0.75), confidence in communication 
with patients (g = 0.40, 95%CI 0.16–0.64), and confidence in clinical practice (g = 0.49, 95%CI 0.25, 0.73), while the score 
of listening skills had no significant change (Hedges’g = 0.09, 95%CI − 0.03 to 0.45).

Conclusions  The results show that online communication education with video materials and active exercises 
is as effective in improving students’ confidence as face-to-face. It will be necessary to modify the content of this 
educational program to improve skills as well as confidence in communication.

Trial registration  Not Applicable.
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Background
The term healthcare communication refers to interactive 
conversations between patients and healthcare profes-
sionals to understand symptoms and deliver professional 
knowledge or information. Good communication con-
tributes to patient–healthcare professional trust build-
ing and increased treatment understanding, satisfaction, 
adherence, and quality of life among patients [1–3]. By 
contrast, discrepancies in healthcare communication 
can lead to decreased satisfaction and burnout among 
healthcare professionals [4, 5]. These descriptions show-
case how crucial communication skills are among health-
care professionals as they demonstrate the professional’s 
expertise.

Communication skills can be improved through practi-
cal training programs [6]. Moreover, in clinical practice, 
patients are more likely to feel satisfied when they inter-
act with healthcare professionals who have been trained 
in communication skills and, in turn, show empathy 
toward them (e.g., make eye contact, use gestures, and 
pay attention to the other’s nonverbal cues) [7]. There are 
studies showcasing that practical training is effective in 
improving communication skills not only among health-
care professionals but also among students who aspire 
to become healthcare professionals [8–10]. Accordingly, 
healthcare communication classes have recently been 
incorporated into the pre-graduate education curriculum 
in Japan.

In healthcare communication education, it is important 
to provide students with practical and theoretical knowl-
edge of the related skills. Role-playing activities have 
long been a common method used in communication 
classes for developing practical knowledge. In healthcare 
settings, role-play refers to exercises wherein students 
play the roles of healthcare professionals and patients in 
the context of given scenarios, and these activities are 
believed to improve their self-understanding and skills as 
healthcare professionals [11–13]. In these activities, the 
process of becoming aware of various and divergent per-
spectives (i.e., the patient, healthcare professional, and 
observer) is important [10]. Therefore, it is key for stu-
dents to have opportunities to think about communica-
tion between healthcare professionals and patients from 
multiple perspectives, even if not through role-playing.

In recent years, online education has become popular 
worldwide owing to the development of online learning 
content and conference systems. The COVID-19 pan-
demic also provided new and unprecedented challenges 
for face-to-face education, scaffolding the increase in 
demand for online education [14]. Moreover, several 
studies have shown that online classes contribute to the 
improvement of healthcare students’ knowledge and 
skills [15] and the contributions of online healthcare 
communication education to healthcare professionals’ 

knowledge and confidence [16]. Concomitantly, a study 
conducted with medical students described that unidi-
rectional education using digital content might not lead 
to improved communication skills and knowledge [17]. 
There is also evidence depicting that non-practical edu-
cation, such as small group discussions, is not as effec-
tive as role-play for communication training [18]. These 
descriptions imply that online healthcare communication 
education may require practical and interactive train-
ing to increase the scope of perspectives regarding the 
communication skills of healthcare professionals and 
students.

As aforementioned, the process of confirming the 
meaning of basic communication skills learned in theory 
through practical application is important for deepen-
ing the learning process of healthcare professionals. In 
a prior study, the authors of this paper developed com-
munication education content that provides practical 
training without role-playing or face-to-face lectures 
[19]. This educational material encompasses a counsel-
ing video wherein there are images of the professional 
and patient talking, but the healthcare professional’s 
voice is silent in response to the patient’s complaint. This 
is intended to train students to think about how they 
should talk to patients from the standpoint of a health-
care professional. Since previous studies have shown 
that combining e-learning and role-play learning is effec-
tive in communication education [20], in a past study of 
ours [19], we conducted exercises using the material we 
developed in an online lecture after students had engaged 
in a prior e-learning activity [21]. The findings of our 
past study showed a certain level of effectiveness for the 
online lecture on communication skills and knowledge 
[19]. However, it remains that few studies have examined 
the effectiveness of online healthcare communication 
education for healthcare college students compared to 
face-to-face education. Furthermore, online healthcare 
communication education has challenges in practical-
ity and interactivity, as it is difficult to ensure students’ 
active participation and engagement in communica-
tion exercises [17, 18]. This study aimed to compare the 
effectiveness of interactive online healthcare communi-
cation education provided by video materials with that 
of face-to-face education on communication skills and 
knowledge.

Methods
Design and participants
This pilot non-randomized controlled study compared 
the effectiveness of online healthcare communication 
education conducted in July 2020 and face-to-face classes 
conducted in July 2021. In 2020, 139 undergraduate stu-
dents who had taken courses to obtain medical qualifica-
tions and 10 graduate students who had taken courses 
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to obtain clinical psychologists licenses participated in 
this online healthcare communication lecture at *** Uni-
versity, ** (country). In 2021, 145 similar undergraduate 
students and 10 graduate students participated in the 
face-to-face lecture. The instructor is a university lec-
turer who specializes in clinical psychology, is a licensed 
clinical psychologist, and has five years of experience in 
health communication exercises. Students participated in 
a total of 15 “Developmental Psychology” classes, one of 
which featured a lecture on health communication. The 
classes were established as a course of study for being 
qualified as healthcare professionals, and students aiming 
to become certified clinical psychologists, physical thera-
pists, occupational therapists, speech-language patholo-
gists, and optometrists participated in these lectures. 
Prior to the lecture in both the online and face-to-face 
methods, participants engaged in e-learning pre-training 
homework. Then, they participated a 90-minute lecture 
with a counseling video-based communication exercise. 
At three time points during the lectures, a self-admin-
istered, anonymous, and voluntary questionnaire using 
Google Forms was administered, as follows: Time 1 
before the e-learning pre-training homework (one week 
before the lecture), Time 2 after the e-learning pre-train-
ing (immediately before the lecture), and Time 3 after 
the role-play exercise (after the lecture). Sex, age, and 
aimed licenses were also asked to be answered in the self-
administered form.

Interventions
Face-to-face healthcare communication lectures
The contents of the communication training lectures are 
shown in Table 1. Before the lecture, students were asked 
to watch the e-learning materials (30  min) that we had 
developed as homework [19, 22]. Through these materi-
als, they learned about basic communication skills, such 
as reflection techniques and healthcare communication 
with patients experiencing a psychological crisis (Appen-
dix 1).

Students then reviewed the e-learning homework and 
participated in healthcare communication exercises 
during the lecture (90  min). First, students conducted 
a confirmation quiz about the homework, which asked 
students to read the text of the conversation between 
the healthcare provider and the patient and to answer on 
the sheet which reflection technique (nodding and back-
channeling, reflection of feeling, reflection of meaning, 
reflection of content) was used by healthcare profession-
als during the communication (Appendix 2).

Second, students participated in a practical listen-
ing skills exercise using conversation video materials 
we developed that included a conversation between a 
healthcare provider and a patient who complained of 
poor health and insomnia (Appendix 3) [19]. They were 

asked to watch the video, think of the blank lines left by 
healthcare professionals during communication, and pro-
vide relevant responses. At the end of the exercise, the 
lecturer questioned the students about their answers and 
requested that they tell the lecturer the answers they had 
written down. The lecturer shared the responses with the 
entire classroom while providing positive feedback on 
the responses.

Online healthcare communication lectures
The basic contents of the online healthcare communi-
cation lectures were similar to those of the face-to-face 
healthcare communication lectures (Table  2). However, 
the lecturer here asked students to post the responses 
they wrote down in the chat section of the online con-
ference system (i.e., Zoom) and selected a few desirable 
responses provided in the chat.

Instruments
Demographic characteristics
Participants’ sociodemographic data, namely sex, age, 
grade, and target licenses, were collected on the face 
sheet of the questionnaire (Table 2).

Listening skills
Listening skills were evaluated as the primary outcome 
using the 17-item self-rated scale for listening and speak-
ing skills [23]. It is responded to on a 5-point Likert-type 
scale (1, do not agree; 5, completely agree) ranging from 
18 to 85. This scale has been standardized by a previous 
study (α = 0.92) and is widely used as a measure of coun-
selor’s attitude [23].

Understanding and confidence in healthcare communication
No researcher thus far has developed a standardized 
self-assessed measurement tool for healthcare com-
munication understanding and confidence. We used a 
visual analog scale to check students’ understanding of 
lectures and confidence in healthcare communication 
for educational purposes, using three items developed by 
the lecturer (i.e., “understanding of communication with 
patients,” “confidence in communicating with patients,” 
and “confidence in clinical practice”) on a 0–100% scale. 
The results of this questionnaire were used as the out-
come in this study.

Sample size
The results of this study were based on an analysis of data 
collected from all students who participated in the prac-
tical healthcare communication exercises, and no sample 
size calculations were performed a priori. Therefore, we 
conducted a post hoc power analysis to detect the dif-
ference in changes in healthcare communication skills 
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between two groups (i.e., online and face-to-face lec-
tures) using G*Power version 3.1 [24].

Statistical analysis
In this study, a two-way analysis of variance (group × 
time) was conducted to compare the effectiveness of 
the online and face-to-face lectures. The main effects of 
time and the interaction effect were referred to as the 
effectiveness of each and the differences between the 
two groups, respectively. Effect sizes (Hedges’g) and 95% 
confidence intervals (CIs) were calculated and examined 
for the main effects of time, and the significance level was 
set at 5%. All data were analyzed using SPSS Statistics for 
Windows version 28.

Results
Of all the students, 139 who attended the online lectures 
in 2020 and 132 who attended the face-to-face lectures 
in 2021 responded to the questionnaire. They were all 
students with no prior practical training experience, and 
this was their first time participating in a health commu-
nication exercise lecture. The participants’ demographic 
characteristics are presented in Table 2. In both groups, 
the sex ratio was 1:2, and most participants were sec-
ond- and third-year university students. Table  2 shows 
the frequency of the healthcare national licenses that the 
participants are aiming to acquire. In addition, the Cron-
bach’s alpha coefficient for the listening skills scale was 
0.958.Of all the students, 139 who attended the online 
lectures in 2020 and 132 who attended the face-to-face 
lectures in 2021 responded to the questionnaire. They 

Table 1  The contents of the healthcare communication lectures
Topic Teachers’ action in the lecture

Face-to-face Online
Questionnaire (Time1: Pre training using e-learning)
E-learning pre-
training home-
work (30 min)
Basic 
communication
(Appendix 1)

•Basic listening skills (e.g., make eye 
contact, speak in a low tone, observe 
the patient closely)
•Reflection technique to impress 
patients (e.g., nodding and back-chan-
neling, reflection of feeling, reflection of 
meaning, reflection of content)

Ask students to watch the e-learning materi-
als as their pre-training homework.

Ask students to watch the e-learning 
materials as their pre-training 
homework.

Healthcare 
communication

•Communicating with patients experi-
encing a psychological crisis (e.g., pa-
tients who are frustrated, cannot stop 
talking, or have been given bad news)

Ask students to watch the e-learning materi-
als as their pre-training homework.

Ask students to watch the e-learning 
materials as their pre-training 
homework.

Questionnaire (Time 2: Post e-learning)
Lecture (90 min)
Review of e-learn-
ing pre-training 
homework
(Appendix 2)

• Confirmation quiz of listening skills
Read the text of the conversation be-
tween the healthcare provider and the 
patient, and answer on the sheet which 
reflection technique was used.

1. Ask students to provide answers about the 
reflection technique used by the healthcare 
provider in each statement.
2. Request some of the students present in 
the lecture to tell the answers they wrote 
down.
3. Answer correctly or incorrectly.

1. Ask students to provide answers 
about the reflection technique used 
by the healthcare provider in each 
statement.
2. Give the right answer.

Healthcare com-
munication skills 
training using a 
counseling video
(Appendix 3)

• Practical listening skill exercise
Watch the conversation video between 
the healthcare provider and the patient, 
think of the blank lines of healthcare 
professionals, and fill them in.

1. Ask students to answer how they would 
talk to the patients in the conversation video.
2. Request some of the students present in 
the lecture to tell the answers they wrote 
down.
3. Provide positive feedback on students’ 
responses and support their attitudes of 
developing their own answer.
4. Reflect on some desirable responses, 
share them with the entire class, and com-
municate that there is no right or wrong 
response to a patient.

1. Ask students to answer how they 
would talk to the patients in the con-
versation video.
2. Ask students to post the responses 
they wrote down in the chat section 
of the online conference system.
3. Provide positive feedback on stu-
dents’ responses and support their at-
titudes of developing their own answer.
4. Pick out a few desirable responses 
posted in the chat, share them with 
the entire class, and communicate that 
there is no right or wrong response to 
a patient.

Questionnaire (Time 3: Post lecture)
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were all students with no prior practical training experi-
ence, and this was their first time participating in a health 
communication exercise lecture. The participants’ demo-
graphic characteristics are presented in Table 2. In both 
groups, the sex ratio was 1:2, and most participants were 
second- and third-year university students. Table 2 shows 
the frequency of the healthcare national licenses that the 
participants are aiming to acquire. In addition, the Cron-
bach’s alpha coefficient for the listening skills scale was 
0.958.

Second, we used a two-way analysis of variance to 
compare the effects of online and face-to-face healthcare 
communication education (Table  3). The results con-
firmed that the interaction effects between group (online, 
face-to-face) and time (Time 1, Time 2, Time 3) were not 
statistically significant for understanding of communi-
cation with patients (F (2, 1) = 0.42, p = .66), confidence 
in communication with patients (F (2, 1) = 0.13, p = .88), 
confidence in clinical practice (F (2, 1) = 0.01, p = .99), or 
listening skill (F (2, 1) = 0.15, p = .86). For the main effects 
of each lecture, understanding of communication with 
patients, confidence in communication with patients, 
and confidence in clinical practice increased significantly 
from Time 1 to Time 3 in the online and face-to-face edu-
cation groups (Hedges’g = 0.51, 95%CI 0.27–0.75, p = .00; 
g = 0.40, 95%CI 0.16–0.64, p = .00; g = 0.49, 95%CI 0.25, 
0.73, p = .00). There was no significant increase in listen-
ing skill from Time 1 to Time 3 (Hedges’g = 0.09, 95%CI 
− 0.03 to 0.45, p = .09).

Finally, using a total sample size of 734 (all data 
acquired at 3 points among two groups) and each effect 

size (Partial Eta Squared Value) of the interactions 
obtained from our study, a post hoc power analysis 
was conducted under a significance level of α of 0.05, 2 
degrees of freedom, and the number of groups of 6. The 
power of each outcome was estimated at 0.15, 0.08, 0.05, 
and 0.09.

Discussion and conclusion
Discussion
Our findings suggest that practical and interactive online 
healthcare communication education using counsel-
ing videos with blank lines is as effective as face-to-face 
communication education among healthcare college stu-
dents. Since the spread of COVID-19, communication 
exercises utilizing group work with online conferencing 
systems have been conducted [25–27], but it is difficult 
to use such methods in a large-group lecture such as this 
study. Therefore, we believe online healthcare communi-
cation education with the video materials developed in 
this study provide a noteworthy example in the context of 
university education.

Another important implication is that the online 
lectures were as effective as face-to-face lectures in 
improving students’ comprehension and confidence in 
healthcare communication and clinical internships for 
healthcare college students. Thus, online communication 
skills training was found to be more effective in improv-
ing students’ self-efficacy than expected in previous stud-
ies [26, 27]. Nevertheless, the power for the difference 
between the effects of the two groups was low in this 
study, implying that a larger sample size may have pro-
duced a more significant difference. However, this dif-
ference was small compared to the improvement in each 
outcome caused by the lectures, and it was unlikely to be 
a practically meaningful difference, given that the main 
effect of time is well recognized in this study. Therefore, 
we can infer that there was no difference in effectiveness 
between the online and face-to-face groups.

The greatest strength of this study is its approach to 
interactivity [17] and practicality [18], which are chal-
lenges in online healthcare communication education. 
In addition, there are three possible reasons for the 
effectiveness of the online healthcare communication 
program used in this study. First, the e-learning pre-
training homework emphasized the importance of active 
listening, empathy, and clear communication, provid-
ing students with strategies and techniques to improve 
their interactions with patients. The e-learning materials 
used in this study focused on micro-counseling skills, a 
basic model of counseling, and provided clear examples 
of good and bad practices [21]. In recent years and with 
the influence of the COVID-19 pandemic, e-learning 
education has rapidly developed and been accepted by 
students [28]. In healthcare communication lectures for 

Table 2  Characteristics of participants at the baseline
Face-to-
face lecture
N = 132

Online 
lecture
N = 139

n (%) n (%) χ2

Sex 0.18
  Men 44 (33.3) 43 (30.9)
  Women 88 (66.7) 96 (69.1)
Grade 22.01*

  First-year university students 0(0.0) 0 (0.0)
  Second-year university students 96 (72.7) 126 (90.6)
  Third-year university students 27 (20.5) 4 (2.9)
  Fourth-year university students 0 (0.0) 1 (0.7)
  First-year graduate students 9 (6.8) 8 (5.8)
  Second-year graduate students 0 (0.0) 0 (0.0)
Aimed licenses (multiple responses) 24.10*

  Clinical psychologist 20 (15.2) 11 (7.9)
  Physical therapist 35 (26.5) 44 (31.7)
  Occupational therapist 6 (4.5) 18 (12.9)
  Speech therapist 25 18.9) 34 (24.5)
  Orthoptist 30 (22.7) 31 (22.3)
  others 16 (12.1) 1 (0.7)
p < .05*
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healthcare college students, e-learning alone is expected 
to be sufficient to improve their perceived communica-
tion skills [29] and to be an effective pre-learning tool for 
role-play application in communication education for 
clinical psychology students [20]. Therefore, we believe 
that the pre-training using an e-learning approach con-
tributed significantly to improving students’ confidence 
in healthcare communication.

Second, the healthcare provider–patient conversa-
tion video with blank lines was a practical exercise 
implemented in the lectures and may have contributed 
to improving healthcare college students’ confidence 
in communicating with patients. This video was devel-
oped by the authors of this paper in prior research and is 
expected to have effects similar to those of role-playing 
[19]. No previous studies have used similar video exer-
cises for healthcare communication education, and thus 
the effectiveness of these exercises should be indepen-
dently verified in the future.

Third, only online methodologies allow for students to 
share their opinions using a chat function, and this may 
have enhanced the understanding of communication 
skills of students who participated in the lectures. Stu-
dents have been reported to have a preference for text 
interactions, which can be enabled by chat functions that 
allow students to ask questions during online lectures, 
and thus this can be used as a new educational strategy 
[30]. In particular, Japanese students are not very keen 
on speaking up and discussing in group lectures, and the 
chat may have made it easier for these students to express 
their opinions [31].

However, healthcare communication lectures did not 
improve students’ actual communication skills as much 
as they did improve their confidence in communication. 
Previous studies have suggested that active and practi-
cal strategies are essential for improving communication 
skills, even among healthcare professionals [32]. More-
over, it may be difficult for students to acquire commu-
nication skills through an educational program alone, 
seeing that even communication education that utilizes 
simulated-patient and role-play activities reportedly has 
a limited effect on healthcare students’ acquisition of 
communication skills [33]. Therefore, further consider-
ation should be given to the content of online commu-
nication exercises. Additionally, comparative studies with 
different participants and settings are required to develop 
educational programs that consider factors such as learn-
ing style, age group, and area of expertise.

This study has five limitations. First, this study is 
merely a quasi-experiment and not a randomized con-
trolled trial. However, it is interesting that the results 
show that online interactive healthcare communication 
education, which was conducted under necessity during 
the COVID-19 pandemic, was as effective as face-to-face 

education. Second, the possible differences between the 
two groups could not be adequately established a priori 
as hypotheses. If a very small effect size should have been 
detected, the sample size was insufficient and statistical 
power was low. Third, it compared data from a cross-sec-
tional survey at three time points and did not compare 
data longitudinally at the three time points. However, the 
data were collected during educational lectures, and the 
samples at the three time points were generally homoge-
neous. Fourth, this was a single-center study, limiting the 
generalizability of the programs presented and the study 
findings. Finally, the outcomes were self-assessed and did 
not indicate objective changes in the comprehension and 
skills of students regarding healthcare communication.

Conclusions
This study showed that e-learning pre-training activi-
ties and the implementation of counseling videos with 
blank lines improved healthcare college students’ confi-
dence in healthcare communication in online lectures 
as well as in face-to-face lectures. This study shows that 
e-learning, pre-learning activities and counseling videos 
with blank lines improve college students’ confidence in 
healthcare communication in online lectures as well as 
in face-to-face lectures. In so doing, this research config-
ures an impressive first step toward the development of 
online education in the field of healthcare communica-
tion. In the future, the content of related online educa-
tional programs should be further refined to secure the 
development of healthcare professionals with good com-
munication skills.

Practical implications
An important implication of our study is that the effec-
tiveness of online communication exercises is not inferior 
to face-to-face, but rather has additional potential. Com-
munication exercises in pre-graduate education should 
be used more widely online in the future.
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