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Abstract

Service design is an innovative tool used to improve the quality of patient experience, there-
fore, making it necessary for nurses to be able to implement it. The aim of this study was to
examine the effects of a training program for patient experience-based nursing service
design (PEN-SD) on clinical nurses’ compassion and problem-solving ability. This study
employed a mixed-methods design: a one-group, pretest-posttest design was used as the
quantitative approach, and structured interviews were used as the qualitative approach. The
participants were 21 nurses recruited from a university hospital in Korea. A PEN-SD training
program was conducted from September 1 to October 6, 2018. After the training program,
the participants’ compassion significantly improved (p = .025) but there was no significant
difference in their problem-solving ability (p=.313). In the structured interviews, majority of
the participants (n= 17) felt that they were able to consider problems from the patient’s per-
spective. They also reported being able to identify solutions to problems through careful
observation (n=5). The PEN-SD training program was effective in improving compassion
among nurses.

Introduction

Service design is a user-centered service development method that applies design thinking to
all processes of service development. It is a useful tool for transforming healthcare services by
improving customer experiences through an in-depth and realistic understanding of custom-
ers’ personal experiences [1, 2]. There is a need to explore both patient engagement from a
new perspective in the context of healthcare services and the importance of compassion and
empathy for patient experiences among healthcare staff [3]. With this in mind, a service design
has recently been applied in the healthcare industry as an innovative tool for designing cus-
tomer-based service values to improve the quality of patient experience [4]. The method in the
service design process is used as an effective problem-solving tool to identify the root causes
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of, and solutions to, various problems occurring at the service touch-point, from the user’s per-
spective [5].

Service design was first introduced at Maggie’s Cancer Caring Centre in the UK in 1996 to
create a comfortable hospital environment for patients. Since then, it has been used to improve
patient experience in healthcare services [6-8]. A previous study reported the benefits of apply-
ing service design to the healthcare field [9]. For example, a radiology department benefited
from service design by reducing the waiting period for examinations from 2.6 days to 1.5 days
and increasing the number of examinations from 21,078 to 22,236 as well as revisits to the hos-
pital [10]. Existing studies have also reported decreased hospital readmission rates and
improved health-related quality of life as a result of applying service design [11-13]. As such,
service design has been effective in improving the quality of services in hospitals.

Given that all interested parties in a hospital as well as the patients are involved in the pro-
cess of service design formulation, it is an innovative method that can ultimately provide inte-
grative services to meet patients’ needs. Accordingly, to encourage improvement and
development of services in nursing, it is crucial to secure human resources that can implement
service design. For patients to experience the best possible nursing service, it is imperative that
nurses, who spend most of their time with patients empathize with the patient’s experience
and develop problem-solving skills. Additionally, service design utilizes different methods in a
step-wise approach which necessitates a systematic training program [1, 2]. To the best of our
knowledge, no research has been conducted to assess the effectiveness of a nursing service
design training program to improve nurses’ compassion and problem-solving in Korea.

Considering that service design is a service improvement method that focuses on empa-
thetic skills for enhancing customers’ experiences, and problem-solving from the customer’s
perspective [5], we hypothesized that the patient experience-based nursing service design
(PEN-SD) training program would facilitate improvement in nurses’ compassion and prob-
lem-solving ability. Therefore, we developed this training program and assessed its effective-
ness in improving compassion and problem-solving ability.

Materials and methods

Research design

This study employed a mixed-methods design, using quantitative and qualitative approaches
to investigate the effectiveness of the PEN-SD training program on improving nurses’ compas-
sion and problem-solving ability. In particular, the explanatory design was applied; first, we
collected and analyzed quantitative data using a one-group, pretest-posttest design to address
the research questions, and then conducted structured interviews as the qualitative approach
to support the initial quantitative findings [14].

Participants

The sample size was calculated using the G*power 3.1.9 program. In previous research, where
the effectiveness of the program in improving nurses’ compassion and problem-solving ability
has been assessed [15, 16], the effect size was calculated per variable, which was 0.5-0.6. The
effect size for the current research was based on the aforementioned result. The minimum
sample size was 20, calculated for analysis using the Wilcoxon signed-rank test based on the
aforesaid result with the power of the test (1-p) = 0.8, effect size (d) = 0.6, and significance level
(o) = .05.

We conveniently sampled 25 participants out of whom only 21 were included in the analy-
sis, after excluding four who responded poorly to the surveys. The final participants—21
nurses working at a university hospital in Korea—were either charge nurses or held positions
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high enough to influence changes in nursing services. They understood the purpose of the
research and were willing to participate in five weeks of training.

Instruments

Lee [17] developed a tool comprising 13 questions for measuring compassionate competence:
seven questions on communication skills, three questions on sensitivity, and three questions
on insightfulness. The questionnaire used a 5-point Likert scale, wherein a higher score signi-
fied higher compassion. Cronbach’s o was .93 in Lee [17], and .95 in the current study.

Lee et al. [18] also developed a tool for measuring problem-solving ability; it comprises 45
questions: 5 questions on identifying problems, 10 questions on cause analysis, 10 questions
on developing alternatives, 10 questions on planning and execution, and 10 questions on eval-
uating performance. A 5-point Likert scale was used, wherein a higher score signified better
problem-solving ability. Cronbach’s o in both Lee et al. [18] and this study was .94.

Interview questions, organized by following the advice of seven service design experts,
included: “Are there any differences after the training in terms of patient-care-related prob-
lems that can occur in the field?,” “Are there any methods or tools learned in the course of the
program to improve nursing services?,” and “What was the most helpful aspect of the PEN-SD
training program?”

Intervention

Developing the PEN-SD training program. We developed the PEN-SD training program
between March and July 2018, based on the four-stage double diamond process [19] by adding
the “understand” and “grow” phases from the six-stage service design [20]. We added these
two phases to the widely-used four-stage double-diamond process because the “understand”
phase was necessary for orientation and team building to conduct a five-week project. As
cooperation through team activities is essential for good project results, it is imperative for
team members to acquaint well with each other [20]. Additionally, as a phase for sharing proj-
ect results and reflecting upon individual and team activities, the “grow” phase is necessary for
applying and evaluating solutions derived from service design in the field. The finalized design
approach for each step is as follows.

The “understand” phase is the stage to set a goal and plan for the project, thereby compris-
ing a method for preparing the entire process such as team building, creating empathy maps,
“How Might We (HMW)” questioning for topic selection, and contextual research. The “dis-
cover” phase is about identifying practical problems by forming a consensus with service
users, which comprises interviews for on-site surveys and an affinity map, a framework for
organizing investigative findings. The “define” phase comprises persona modeling for struc-
turing the results derived from the “discover” phase and defining problems from the custom-
er’s perspective, a patient journey map for visualizing the patient experience, and the 5 Whys
technique for establishing service goals by finding opportunities and root causes. The
“develop” phase comprises brain writing, random word, and idea sketches as part of creating
ideas to solve the problems identified. The “deliver” phase is a prototyping stage to review and
improve solutions to the problems by creating visual prototypes in different ways to express
ideas. The last phase, “grow,” involves presenting the results of the service developed or
improved and exchanging feedback.

Implementing the PEN-SD training program. From September 1 to October 6, 2018,
the PEN-SD training program was conducted over five sessions lasting a total of 24 hours.
Details are presented in Table 1 and Fig 1. From the “understand” phase to the “deliver” phase,
six facilitators coached each team, as needed.
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Table 1. Overview of the patient experience-based nursing service design training program (n = 21).

SD' process Contents Duration Tools
Understand PEN-SD training program preparation 3 hours Brain storming
Understanding of oneself and others through empathy, exploration, and selection of topics Empathy map
Contextual research Decision grid
How Might We?
Discover Field research preparation 2 hours Field survey schedule
Field research implementation: observation, Affinity map
FGI, shadowing
Data organization and analysis using 3 hours
the affinity map
Define Visualize patient experience 3 hours Patient journey map
Create persona 3 hours Persona, 5 Whys
Develop Find touch-point and pain-point 3 hours Brain writing
Establish PEN-SD service-goal Random word
Ideation Idea sketch
Deliver Implementing PEN-SD service 4 hours Prototyping
scenario prototype (Toy blocks, colored
-paper)
Grow Presentation and appraisal of PEN-SD 3 hours
training program

'SD: Service design, FGI: Focus group interview

https://doi.org/10.1371/journal.pone.0272957 1001

The first session consisted of Understand and Discover phases (5 hours). In the “Under-
stand” phase (3 hours), one hour of mini lecture was given to introduce the PEN-SD process
and to overview this training program. Thereafter, the participants were organized into teams
of five-six based on their working hospitals and departments. For topic selection, the partici-
pants conducted a field survey through interviewing or shadowing for one hour to identify the
actual problem at their current hospital. Then, they used an empathy map to summarize ser-
vice users’ saying, doing, thinking, and feeling and selected a priority topic using a decision
grid. Finally, “HMW?” questions concerning the actual problems were asked to clarify the top-
ics in a positive and improvable manner. In the “Discover” phase (2 hours), content was cre-
ated for field research guiding and detailed questions related to “HMW.” To solve the
problems, the participants devised a field research plan to draw insights by observing the actual
environment or activities of the customer who used the service. They also conducted inter-
views, shadowing, and survey and searched relevant data in journals, articles, or statistics.

The second session included Discover and Define phases (6 hours). In the “Discover” phase
(3 hours), the results from the first session were organized and analyzed using an affinity map.

Service Design : :
o [ Understand H Discover ]—'[ Define
— Patient : ;
Outcomes Empathy map Affinity map journey map Idea sketch Prototyping Presentation
Fig 1. Example of the PEN-SD training program outcomes (n = 21).
https://doi.org/10.1371/journal.pone.0272957.9g001
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In the “Define” phase (3 hours), a patient experience journey map was created to visualize the
patient experience based on the results of the “Discover” phase, and core insights were derived.
Finally, a persona representing the service recipients was created to identify the problem in
detail.

The third session consisted of Define and Develop phases (6 hours). In the “Define” phase (3
hours), the 5 Whys technique was employed based on the patient experience journey map and
persona created in the second session to identify the fundamental cause. The participants
addressed the service needs and discussed the solutions for the patients’ pain-points. In the
“Develop” phase (3 hours), the discussed ideas were drawn using brain writing or random word.
The selected idea was visually outlined via idea sketch to determine how to implement it.

The fourth session was the Deliver phase (4 hours). In this phase, the specified ideas from
the “Develop” phase were visibly presented through prototyping using a variety of materials,
such as toy blocks and colored papers. All teams presented their prototypes, exchanged feed-
back, and modified these prototypes by reflecting on the feedback.

Finally, the fifth session was the Grow phase (3 hours). In this phase, we concluded the pro-
gram with a presentation session on the complete service results obtained through team activi-
ties during the five sessions and the “Deliver” phase.

Data collection

For the pretest, questionnaires for measuring general characteristics, compassion, and prob-
lem-solving ability were administered before commencing the PEN-SD training program on
September 1, 2018.

The posttest of the experimental group was conducted using two methods. First, the quanti-
tative approach used compassion and problem-solving ability questionnaires on October 6,
2018, after completing the PEN-SD training program. Second, the qualitative approach used
the structured interview method to support the quantitative findings. Three months after the
PEN-SD training program, from January 7 to 25, 2019, individual interviews were conducted
regarding the PEN-SD training program experience. The survey was conducted only with 21
participants who agreed to the interview, as confirmed by researchers who had engaged with
these participants during the training. Those who could not personally attend the interview
responded to a structured interview questionnaire that was received by them in an envelope.

Data analysis

The collected data were analyzed using the IBM SPSS/WIN 25.0 program. Participants’ general
characteristics were analyzed as percentage, mean, and standard deviation. Differences in the
compassion and problem-solving ability of the experimental group before and after training
were analyzed using the Wilcoxon signed-rank test. Content analysis was performed to analyze
the interview data following the content analysis procedure by Graneheim and Lundman [21].
First, the interview transcripts were repeatedly read to comprehend the meaning as a whole.
Then, they were classified into meaning units based on the content and context. This was con-
ducted independently by two researchers, and the classification was discussed until both
researchers reached an agreement. Subsequently, common types were identified, and similar
items were categorized. In this process, the results of content analysis were derived through
repeated review and discussion.

Ethical consideration

This study was conducted after obtaining the approval of the Biomedical Research Ethics
Committee at Chonnam National University Hospital (CNUH-2018-182). We also obtained
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the developer’s approval via email for using the study tools. Those who agreed to participate in
the survey completed a questionnaire after receiving a written or verbal explanation of the pur-
pose of the research, anonymity, and withdrawal from participation. Informed consent was
obtained from the participants beforehand for audio-recording of the interview. If they did
not agree to audio-recording, the interview was recorded on paper.

Results
Participants’ general characteristics

The average age of the participants was 48.00 (£ 3.61) years. -Among them, 13 (39.4%) held a
master’s degree. The average duration of clinical experience was 26.61 (+ 3.43) years. In terms
of position, there were 13 head nurses (61.9%) and eight charge nurses (38.1%). Nine nurses
(42.9%) were working in the surgical unit (Table 2).

Quantitative analysis of changes in clinical nurses’ compassion and problem-solving.
Comparing the effects of the PEN-SD training program before and after the training indicated
that compassion significantly improved from the median score of 4.12 at pretest to 4.35 at
posttest (Z = —2.25, p = .025). The results of each subscale were as follows: communication (Z
=-2.42, p =.016), sensitivity (Z = —1.41, p = .159) and insight (Z = -0.51, p = .608), indicating
a significant improvement in communication but not in sensitivity and insight (Table 3).

There were no significant differences in problem-solving before and after the training
(median scores 3.73 and 3.82 [Z = —1.01, p = .313]), respectively. The results of each subscale
were as follows: There was no significant difference in problem clarification (Z = —-1.44, p =
.150), cause analysis (Z = —0.26, p = .793), development of alternative (Z = -0.28, p = .778),
planning/execution skill (Z = —1.41, p =.158), and performance assessment (Z = —1.26, p =
.209) before and after the training (Table 3).

Qualitative analysis of changes in clinical nurses’ compassion and problem-solving.
According to the content analysis using participants’ responses to the interview questions as
keywords, their responses to the first question, “Are there any differences after the training in

Table 2. Demographic characteristics of the participants (n = 21).

Variables Categories M + SD or n (%)
Age (years) 48.00 + 3.61
Education Diploma 4(23.8)
RN-BSN 2(9.5)
Master 13 (39.4)
Doctor 2(9.5)
Clinical experience (years) 26.61 +3.4
Position Head nurse 13 (61.9)
Charge nurse 8(38.1)
Work Unit Medical unit 6 (28.6)
Surgical unit 9 (42.9)
OBGY' unit 1(4.8)
ICU? 2(9.5)
OR’/RR* 3 (14.3)

'OBGY: Obstetric gynecology
2ICU: Intensive care unit
*0R: Operation room

“RR: Recovery room

https://doi.org/10.1371/journal.pone.0272957 1002
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Table 3. Effect of patient experience-based nursing service design training program on compassion and problem-solving ability (n = 21).

Variables Categories pretest posttest Z (p)
Median (IQR)

Compassion Communication 4.13 (3.37-4.38) 4.38 (3.71-4.63) -2.42 (.016)
Sensitivity 4.20 (3.90-4.60) 4.60 (3.90-4.80) -1.41 (.159)
Insight 4.00 (3.63-4.00) 4.00 (3.50-4.13) -0.51 (.608)
Total 4.12 (3.64-4.29) 4.35 (3.72-4.50) -2.25 (.025)

Problem-solving ability Problem clarification 3.80 (3.50-4.10) 4.00 (3.70-4.20) -1.44 (.150)
Causal analysis 3.70 (3.40-3.95) 3.70 (3.50-4.00) -0.26 (.793)
Development of alternative 3.80 (3.35-3.90) 3.70 (3.45-4.00) -0.28 (.778)
Planning/execution skills 3.60 (3.25-3.95) 3.90 (3.45-4.05) -1.41 (.158)
Performance assessment 3.90 (3.55-4.10) 3.90 (3.60-4.30) -1.26 (.209)
Total 3.73 (3.49-3.97) 3.82 (3.57-4.03) -1.01 (.313)

https://doi.org/10.1371/journal.pone.0272957.t003

terms of patient-care-related problems?” were divided into two categories: more empathy with

patients and coworkers and changes in problem-solving process, with nine main responses

(Table 4).
Analysis of answers to “More empathy with patients and coworkers” revealed that the most

common response was, “Thought from a patient’s point of view in the field” (n = 17). A few

examples of participants’ responses are as follows:

Table 4. Participants’ responses after patient experience-based nursing service design training program (n = 21).

Questions Categories Responses n*
Are there any differences after the training in terms | More empathy with patients | Thought from a patient’s perspective in the nursing field 17
of patient-care-related problems? and coworkers Became more observant of patients 6
Helped communicating with ward nurses 1
Changes in problem-solving | Put more efforts to find a way to solve the problem through careful 5
process observation
Used 5 Whys to take a more fundamental and objective approach to solve a 3
problem
Used journey mapping to find the cause of the problem in the ward 2
Looked for new ways rather than solve problems in an existing way 3
Collected and categorized problems 2
Tried to approach the root cause of the problems objectively and find 2
fundamental solutions
No response 6
Are there any methods you applied in the clinical 5 Whys technique To explore underlying causes when consulting with
nursing field after the program? new nurse members
User shadowing To observe patients unfolded a way to approach nursing 1
Never applied I was too busy to apply new methods 19
It was difficult to apply the methods alone
What was the most helpful aspect of the program? | Using the 5 Whys technique | It was an opportunity to solve problems fundamentally 17
It allowed looking at problems from different perspectives
Patient journey mapping It was a different approach from before to find the cause of the problem, 1
when there was a problem with patient care in the ward
Creating persona models It helped figuring out undiscovered problems via interview 1
No response 2
* Duplicated responses.
https://doi.org/10.1371/journal.pone.0272957.t1004
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“It made me think a lot, ‘Why is that person reacting like this in this situation?” and I tried to
understand the patient or caregiver.” (Participant 21)

“I was able to consider patients and caregivers first in terms of improving the ward system,

and I am trying to change the way of thinking, ‘What if I were the patient or caregiver. . ..
(Participant 3)

» «

For “Changes in problem-solving process,” “I'ried to find ways to solve the problem
through careful on-site observation” was the most common response (n = 5), and three partici-
pants responded that they “Put an effort to find the cause of the problem objectively and fun-
damentally using the 5 Whys.” A few examples of participants’ responses are as follows:

“After the training, now I could do a deep dive to solve patients’ problems. By doing this, I was
able to produce key insights by synthesizing various situations from different perspectives.”
(Participant 17)

“Since the PEN-SD training program, I have been trying to find the root causes of problems in
the nursing field using the 5 Whys’.” (Participant 9)

Regarding the second question, “Are there any methods you applied in the clinical nursing
field after the program?”, three categories were extracted: 5 Whys technique, user shadowing,
and never applied. The never applied category had the most responses (n = 19) with two com-
mon reasons, “I was too busy to apply this to the field” and “It was difficult to apply the meth-
ods alone”. A few examples of participants’ responses are as follows:

“Too many things to manage at work, just no time. . . I couldn’t apply it to the real situations.”
(Participant 1)

“It is very difficult for the nursing department alone to try new methods; we need substantial
support from other departments such as the administration and management departments.
Without their support, it would be hard to apply in reality.” (Participant 16)

As for the third question, “What was the most helpful aspect of the program?”, three catego-
ries were revealed: using the 5 Whys technique, patient journey mapping, and creating persona
models. Most participants responded that the 5 Whys technique helped them think about fun-
damental problem-solving (n = 17). An example of participants’ responses is as follows:

“When solving problems in clinical situations, we usually focus on solving visible issues; how-
ever, this training allowed us to think about fundamental areas in problem-solving by focusing
on the 5 Whys’.” (Participant 18)

Discussion

In this study, compassion among nurses significantly improved after the PEN-SD training pro-
gram. This result is consistent with Eines et al.’s [22] study, where service design was applied
in nursing homes for 17 nurses, resulting in an improvement of their compassion. Our partici-
pants conducted a field survey using interviews and shadowing techniques during the “Under-
stand” and “Discover” phases. A patient’s needs must be humanely examined to identify the
subjective meaning of their perspective and experience; this will improve the compassion of
nurses [23, 24]. We believe that contextual, in-depth interviews and close observations are
effective in promoting nurses’ compassion toward their patients.
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Koo [25] identified that interview skills, scenarios, and duration of interviews are important
to fully empathize with others and to enhance compassion. Our participants conducted hour-
long interviews in hospitals and in the field. However, there was insufficient pre-interview
training on interview skills and the kind of questions to prepare. This should be considered in
future PEN-SD training programs. For interviews to play a meaningful role in improving com-
passion, it is necessary to organize a training session on how to conduct an interview, expected
scenarios, and techniques for obtaining authentic answers [26].

Additionally, Koo [25] suggested that the duration of interviews must be at least two hours
to sufficiently elicit the participant’s experiences. Therefore, it is necessary to allocate at least
two hours for an interview when planning a nursing service design program in future.

There was no significant improvement in the participants’ problem-solving ability after the
PEN-SD training program. Although their problem-solving ability did not improve in the
quantitative data, we identified—through their responses—perceptual changes related to prob-
lem-solving in the qualitative data: “Put more efforts to find a way to solve the problem
through careful observation,” “Use the 5 Whys to take a more fundamental and objective
approach to solve a problem,” and “Look for new ways rather than solve problems in an exist-
ing way.” In particular, participants mentioned that the 5 Whys technique was the most useful
method they learned during the PEN-SD training program. The 5 Whys is a technique to iden-
tify the root cause of a problem by asking a “why” question five times, and is used in root-
cause analysis for problem-solving [27]. These results indicate that the PEN-SD program
improved the participants’ problem-solving ability to some degree. For more significant
improvements in future, it is necessary to simplify the methods and toolkits used in each stage
of the PEN-SD training program and modify it to acquire a systematic and comprehensive
process for problem-solving.

Given that service design is a method that applies design thinking to all aspects of a service
to improve the overall customer experience through in-depth understanding of customer
experience, problem-solving, therefore, ultimately means improving the overall user experi-
ence [1, 2]. During the PEN-SD training program, as a method to identify—and resolve—the
root-cause of problems by identifying customer needs, participants were educated regarding
the use of different methods in addition to field interview, empathy map, affinity map, patient
journey map, persona, and the 5 Whys technique. However, it might have been difficult for the
participants unfamiliar with service design to grasp the essence of the service design approach
as a problem-solving process, as they had to focus on completing the tasks required for each
step within a limited time frame. Therefore, in order to improve participants’ problem-solving
abilities, future programs should consider repeated training sessions so that participants can
skillfully handle and internalize the service design method. Moreover, a strategy to ensure ade-
quate field-exposure to directly apply the service design method across diverse service fields is
also required. We believe that extending the nursing service design training period—for exam-
ple, to eight weeks—will reduce the pressure on nurse participants. Thus, it is necessary to allo-
cate extra time and support for step-by-step approaches; practical cooperative experience
through exchange of feedback, ideas, and alternative proposals; and prototyping to develop the
nursing service design training program.

Finally, it should be noted that this research was an innovative attempt to introduce service
design in the nursing field. This study facilitates the provision of quality services of nurses who
empathize with the patients’ experiences by reflecting upon their needs, at a time when such
experiences are included as a measure of the performance of medical services. However, one of
the limitations of this study includes the single-group pretest-posttest experimental design. In
future studies, it will be necessary to reconfirm the effects of the PEN-SD training on

PLOS ONE | https://doi.org/10.1371/journal.pone.0272957  August 12, 2022 9/11


https://doi.org/10.1371/journal.pone.0272957

PLOS ONE

Service design training program to improve nurses’ compassion and problem-solving

compassion and problem-solving ability among nurses through a control-group pretest-post-
test design.

Conclusions

We implemented a PEN-SD training program for nurses as a method for developing a patient
experience-based nursing service and examined the effectiveness of the program on nurses’
compassion and problem-solving ability. The PEN-SD training program lasted for a total of 24
hours through five sessions. We found that there was a significant improvement in compassion
among the nurse participants. We also found that the PEN-SD training experience changed
the nurses’ perspective as they reported assessing problems from the patient’s perspective with
empathy and also reported trying to identify the root-cause of problems through close observa-
tion. We hope that the PEN-SD training program developed in this study can be used as an
approach to improve the service design competencies required for developing the best nursing
services reflecting the experiences of patients. Based on the present results, we suggest the fol-
lowing. First, our study utilized a one-group pre-posttest design; thus, repetitive investigations
should be conducted in the future to verify the effect of the PEN-SD program on nurses’ com-
passion and problem-solving using a control-group pre-posttest design. Second, it is necessary
to develop a PEN-SD-method tool tailored for nurses for widespread application of the
PEN-SD in various nursing fields. Third, we expect to see a variety of service improvement
and development studies in the nursing field reflecting the needs of patients by utilizing the
PEN-SD method developed in this study.

Author Contributions

Conceptualization: Keum-Seong Jang, Mikyoung Lee, Hyunyoung Park, Kyung-Hee Chung,
Myeong Baek, Young-Ran Kweon, Yun-Hee Kim.

Data curation: Mikyoung Lee, Yun-Hee Kim.

Formal analysis: Mikyoung Lee, Yun-Hee Kim.

Funding acquisition: Keum-Seong Jang, Hyunyoung Park, Young-Ran Kweon.

Investigation: Mikyoung Lee, Kyung-Hee Chung, Yun-Hee Kim.

Methodology: Keum-Seong Jang, Hyunyoung Park, Kyung-Hee Chung, Myeong Back.

Project administration: Mikyoung Lee.

Resources: Keum-Seong Jang, Young-Ran Kweon.

Software: Myeong Baek, Yun-Hee Kim.

Supervision: Keum-Seong Jang.

Validation: Keum-Seong Jang, Mikyoung Lee, Hyunyoung Park, Kyung-Hee Chung, Myeong
Baek, Young-Ran Kweon, Yun-Hee Kim.

Writing - original draft: Yun-Hee Kim.
Writing - review & editing: Mikyoung Lee, Hyunyoung Park, Yun-Hee Kim.

References
1. Adams C, Nash J. Exploring design thinking practices in evaluation. J Multidiscip Eval. 2016; 12:12—17.

2. Heiskanen E, Matschoss K. Consumers as innovators in the electricity sector? Consumer perceptions
on smart grid services. Int J Consum Stud. 2016; 40:665—-674.

PLOS ONE | https://doi.org/10.1371/journal.pone.0272957  August 12, 2022 10/11


https://doi.org/10.1371/journal.pone.0272957

PLOS ONE

Service design training program to improve nurses’ compassion and problem-solving

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

Perrott BE. Including customers in health service design. Health Market Q. 2013; 30:114-127. https://
doi.org/10.1080/07359683.2013.787882 PMID: 23697852

Yu E, Sangiorgi D. Service design as an approach to implement the value cocreation perspective in
new service development. J Serv Res. 2018; 21:40-58.

Jeo YO. Problem-solving design platform model based on the methodological distinctiveness of service
design. J Open Innov Technol Mark Complex. 2019; 57:8.

Caulliraux AA, Meirifio MJ. The design thinking and the health services: The competitive differential
through the humanization of patient experience. Braz J Oper Prod Manag. 2015; 12:322—-328.

Lin CM, Hughes BL, Katica MK, et al. Service design and change of systems: Human-centered
approaches to implementing and spreading service design. Int J Des. 2011; 5:73-86.

Martin D, Nettleton S, Christina B. Affecting care: Maggie’s centres and the orchestration of architec-
tural atmosphere. Soc Sci Med. 2019; 240:112563. https://doi.org/10.1016/j.socscimed.2019.112563
PMID: 31568971

Lee DH. A model for designing healthcare service based on the patient experience. Int J Healthc Manag
2019; 12:180-188.

Park KA, Chung KH. Nursing service design based on customer experience of radiology in general hos-
pital. ADIMAHS. 2019; 9:613-626.

Ding X. The impact of service design and process management on clinical quality: An exploration of
synergic effects. J Oper Manag. 2015; 36:103—-114.

Elsbernd A, Hjerming M, Visler C, et al. Using cocreation in the process of designing a smartphone app
for adolescents and young adults with cancer: Prototype development study. JMIR Form Res. 2018; 2:
e23. https://doi.org/10.2196/formative.9842 PMID: 30684439

Foley SM. Service design for delivery of user centered products and services in healthcare. J Commer
Biotechnol. 2018; 24:69-77.

Creswell JW, Plano Clark VL, Gutmann ML, et al. Advanced mixed methods research designs. Hand-
book of mixed methods in social and behavioral research. 2003; 209: 209-240.

Gholamzadeh S, Khastavaneh M, Khademian Z, et al. The effects of empathy skills training on nursing
students’ empathy and attitudes toward elderly people. BMC Med Educ. 2018; 18:198. https://doi.org/
10.1186/s12909-018-1297-9 PMID: 30111312

Yoo MS, Park HR. Effects of case-based learning on communication skills, problem-solving ability, and
learning motivation in nursing students. Nurs Health Sci. 2015; 17:166—172. https://doi.org/10.1111/
nhs.12151 PMID: 24889910

Lee YJ. Development of the compassionate competence scale for nurses, Doctoral Dissertation, Korea
University, Seoul, 2014.

Lee SJ, Chang YK, Lee HN, et al. A study on the development of life-skills: communication, problem
solving, and self-directed learning. Korean Educational Development Institute: Seoul, Korea.
2003;114-117.

Design Council. The design process; What is the double diamond? Available from: https://
designcouncil.org.uk/news-opinion/design-process-what-double-diamond. Accessed June 10, 2018.

Bae SH. Service design thinking to learn again from the beginning. Seoul, Korea: Hanbit Media; 2017.

Graneheim UH, Lundman B. Qualitative content analysis in nursing research: concepts, procedures
and measures to achieve trustworthiness. Nurse Educ Today, 2004; 24:105—112. https://doi.org/10.
1016/j.nedt.2003.10.001 PMID: 14769454

Eines TF, Angelo E, Vatne S. Discourse analysis of health provider's experiences using service design.
Nurs Open. 2017:684-92.

Ferreira MF, Savoy JN, Markey MM. Teaching cross-cultural design thinking for healthcare. Breast.
2020; 50:1-10. https://doi.org/10.1016/j.breast.2019.12.015 PMID: 31958660

Heidke P, Howie V, Ferdous T. Use of healthcare consumer voices to increase empathy in nursing stu-
dents. Nurse Educ Pract. 2018; 29:30-34. https://doi.org/10.1016/j.nepr.2017.11.007 PMID: 29154183

Koo JJ. The effect of user centered research in design thinking on empathy-focus on observation, inter-
view, and experience. SDC. 2017; 16:139-152.

Envatotus. The techniques for empathy interviews in Design thinking. Available from: https://
webdesign.tutsplus.com/articles/techniques-of-empathy-interviews-in-design-thinking—cms-31219.
Accessed June 26, 2018.

Jang KS, Chung KH, Baek M, Park HY, Choi O. Action learning and creative problem solving for nursing
leadership. Seoul, Korea: Hyunmoonsa; 2016.

PLOS ONE | https://doi.org/10.1371/journal.pone.0272957  August 12, 2022 11/11


https://doi.org/10.1080/07359683.2013.787882
https://doi.org/10.1080/07359683.2013.787882
http://www.ncbi.nlm.nih.gov/pubmed/23697852
https://doi.org/10.1016/j.socscimed.2019.112563
http://www.ncbi.nlm.nih.gov/pubmed/31568971
https://doi.org/10.2196/formative.9842
http://www.ncbi.nlm.nih.gov/pubmed/30684439
https://doi.org/10.1186/s12909-018-1297-9
https://doi.org/10.1186/s12909-018-1297-9
http://www.ncbi.nlm.nih.gov/pubmed/30111312
https://doi.org/10.1111/nhs.12151
https://doi.org/10.1111/nhs.12151
http://www.ncbi.nlm.nih.gov/pubmed/24889910
https://designcouncil.org.uk/news-opinion/design-process-what-double-diamond
https://designcouncil.org.uk/news-opinion/design-process-what-double-diamond
https://doi.org/10.1016/j.nedt.2003.10.001
https://doi.org/10.1016/j.nedt.2003.10.001
http://www.ncbi.nlm.nih.gov/pubmed/14769454
https://doi.org/10.1016/j.breast.2019.12.015
http://www.ncbi.nlm.nih.gov/pubmed/31958660
https://doi.org/10.1016/j.nepr.2017.11.007
http://www.ncbi.nlm.nih.gov/pubmed/29154183
https://webdesign.tutsplus.com/articles/techniques-of-empathy-interviews-in-design-thinkingcms-31219
https://webdesign.tutsplus.com/articles/techniques-of-empathy-interviews-in-design-thinkingcms-31219
https://doi.org/10.1371/journal.pone.0272957

