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Abstract

Objective

Enhanced recovery after surgery (ERAS) protocols aim to optimize the recovery process for
patients after surgical interventions and focus on patient-centered care. In cardiac surgery,
the ERAS concept is still in its early stages. Our university hospital has implemented an
innovative ERAS protocol for minimally invasive heart valve surgery since 2021. Therefore,
our study aimed to comprehensively assess the patient experience within this newly estab-
lished ERAS protocol and focused on exploring and understanding the nuances of optimal
healthcare delivery under the ERAS framework from the unique perspective of the patients
undergoing cardiac surgery.

Methods

Qualitative research was conducted using semi-structured interviews. Data was analyzed
using Kuckartz’s qualitative content analysis.

Results

The following main themes emerged from the 12 completed patient interviews: 1) informa-
tion and communication flow, 2) perioperative patient care, and 3) rehabilitation. Patients
found the pre-operative patient education and preconditioning very helpful. Patients were
satisfied with the flow of information throughout the whole perioperative care process. Most
patients expressed a need for more information about the course of surgery. The intensity of
care provided by different professions was perceived as optimal. The support and inclusion
of relatives in perioperative care were considered crucial. Patients appreciated the direct
transfer to the rehabilitation and mainly were able to cope with daily life tasks afterward.

Conclusion

In summary, all patients experienced the ERAS protocol positively, and their healthcare pro-
cess was well established. Active inclusion and education of patients in their treatment can
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improve patient empowerment. Two further aspects that deserve major consideration in the
healthcare process are the inclusion of relatives and interprofessional cooperation.

Introduction

Enhanced recovery after surgery (ERAS) is an evidence-based, interprofessional, and integra-
tive care pathway designed to reduce the patient’s surgical stress response, optimize their phys-
iologic function, and achieve early recovery for patients undergoing major surgery [1, 2]. With
ERAS, patients spend less time in the hospital and the intensive care units (ICU). Therefore,
ERAS has a clear potential to reduce healthcare costs [3, 4]. It aims to counteract well-known
weaknesses in health care and introduces an improved standard of care. The goal of ERAS is to
enhance the recovery process of patients after surgical interventions, resulting in up to 50%
shorter post-operative recovery time [5, 6]. Furthermore, patients regain their independence
more quickly after surgery. They can return to daily life sooner than patients treated with con-
ventional care protocols [7].

The multi-professional ERAS team usually comprises professionals from surgery, anesthesia
and intensive care medicine, nursing, physiotherapy, and nutritional medicine [8]. Periopera-
tive care is individualized and patient-centered, and the involvement of relatives in the treat-
ment process is crucial [7]. An ERAS coordinator (often an ERAS nurse) is one of the major
success factors of well-functioning ERAS programs, acting as a central coordinator for all pro-
fessions involved in the patient’s care [5]. The ERAS coordinator/ nurse is key to ensuring early
hospital discharge in the ERAS program [9]. Although ERAS protocols have been established in
various surgical disciplines [3], the concept of ERAS in cardiac surgery is still in its early stages.
The ERAS® Cardiac Society published its first guideline recommendations in 2019 [10].

Research gaps

Focusing on the patients” perspectives on the ERAS approach in cardiac surgery, we identified
the following research gaps and implications for practice. Although ERAS follows an interpro-
fessional approach, only physicians have been involved in developing ERAS guidelines. Kubitz
et al. [11] were the first to include physiotherapists in developing an ERAS protocol in cardiac
surgery, thus following the “real” interprofessional approach. However, the patients are an
essential stakeholder group for the ERAS approach that has not yet been involved in develop-
ing ERAS guidelines and protocols [12]. Patient experience and feedback are crucial for the
successful implementation of ERAS. This study provides the background for including patient
feedback in further implementing ERAS protocols.

Moreover, research is required on patients” experience with ERAS models in cardiac sur-
gery. However, few qualitative studies from other surgical disciplines have addressed patient
perspectives in ERAS models [5, 13-15]. Overall, this paper attempts to address a clear
research gap in ERAS-based cardiac surgery.

As ERAS in cardiac surgery is still at an early stage, it is crucial to evaluate the interprofes-
sional care process from a patient-centered perspective. In this regard, the study’s qualitative
and explorative approach may allow us to derive recommendations for further improvement
and raise subsequent research questions.

We aimed to evaluate the newly established innovative ERAS protocol in minimally inva-
sive heart valve surgery at our institution (i.e., university hospital) from the patient’s perspec-
tive. Therefore, semi-structured interviews were applied to answer the research question of
how optimized health care in cardiac surgery in the frame of an ERAS protocol should look
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from the patient’s perspective and to derive recommendations for the successful implementa-
tion of future ERAS models.

Background: ERAS protocol

This paper focuses on patients undergoing elective minimally invasive heart valve surgery (i.e.,
mitral or aortic valve repair/replacement) at our institution who received perioperative care
according to our innovative ERAS protocol. The key elements of ERAS were implemented in
the care of patients as published by the DGTHG [7] and the INCREASE protocol paper [16]. It
consists of the following components:

1) An interprofessional pre-operative patient counseling

The first step in the ERAS protocol is an interprofessional pre-operative patient education and
counseling session that takes place at least two weeks before the scheduled surgery. Patients
and their relatives meet with all members of the ERAS team, including a cardiac surgeon, an
anesthesiologist, a physiotherapist, an ERAS nurse (which is an advanced practice nurse specif-
ically trained in the ERAS model), a psychosomatic specialist (usually a psychologist or other
trained health professional who addresses the emotional well-being of patients), and a repre-
sentative from the rehabilitation management (who organizes post-hospital rehabilitation).
Patients receive detailed information about the planned surgery and specific information
about the ERAS protocol. During the psychosomatic session, coping strategies are jointly
developed. Patients are prepared for the possibility of emotional lows after surgery. There is
also a focus on setting expectations for the post-operative period to reinforce positive affirma-
tions, and goals are set for the post-operative time.

Furthermore, there is an emphasis on physiotherapy and optimizing physical activity before
the surgery.

Moreover, patients are given a carbohydrate- and protein-rich diet ten days before the sur-
gery to improve their nutritional status. Information, education, and empowerment of patients
and their relatives are essential aspects of the entire process [5]. They also receive a patient
diary with educational information and exercise sheets to complete.

Patient and family involvement and pre-operative education and counseling are essential
for successfully implementing the ERAS concept [10, 17].

2) A protocol for intra-operative management and post-operative care

The intraoperative ERAS protocol focuses on modified anesthesia and specific surgical details
to enable patients to be extubated while still in the operating room. From there, patients are
transferred to an intermediate care unit (IMC). Early de-escalation (i.e., early drain and cathe-
ter removal) is crucial to successful implementation of the post-operative ERAS.

Moreover, an intensive physiotherapy and mobilization program is essential. Patients
receive their first physiotherapy session three hours after surgery and the second six hours
later. After one night in IMC, they are transferred early to the regular ward. On the first post-
operative day, they receive four physiotherapy sessions. The daily intensity of physiotherapist-
guided exercise is then reduced to two sessions. During the hospitalization, the ERAS nurse
(together with a psychosomatic specialist, if indicated) takes care of patients’ well-being daily
and tries to ensure a well-coordinated, smooth post-operative care process. The frequency of
interactions with the psychosomatic specialist was determined based on individual patient
needs and clinical judgment, but there was at least one visit after surgery. Furthermore, inter-
professional visits are part of post-operative care where the entire ERAS team discusses the
next treatment steps with the patient.
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3) Early hospital discharge directly to the rehabilitation facility

Generally, patients receiving the innovative ERAS model are discharged five to six days after
surgery and transferred directly to a rehabilitation clinic. After three to four weeks of rehabili-
tation, patients should be able to manage their daily lives independently.

Methods
Study design & data collection

We conducted semi-structured interviews with patients who underwent minimally invasive
heart valve surgery according to the innovative ERAS protocol at our institution. The focus of
the interview and questions were in the following categories:

1. Communication and information flow throughout the treatment process
2. Patient care
3. Rehabilitation

Inclusion criteria for the study were: 1) minimally invasive heart valve surgery according to
the innovative ERAS protocol at our institution, 2) understanding of the German language,
and 3) written informed consent.

We used purposive sampling to select study participants, taking into account the greatest
possible variation. We aimed for heterogeneity in the disease course, age, and gender.

Patients were interviewed once. The time of the interview was approximately two to three
months after their surgery. Two researchers, trained in qualitative research methods and inter-
view techniques, conducted the interviews by telephone and audio-recorded them using a dic-
taphone. Furthermore, the researchers maintained neutrality throughout the interview process
to refrain from expressing personal biases or opinions and to ensure an impartial and unbiased
environment for participants to share their experiences openly. The two researchers conducted
test interviews under the supervision of the first author. Patients had no prior interaction or
relationship with the researchers before being contacted for the study.

The intention was to interview 10 to 15 patients. From a methodological point of view, as
many patients as possible should be included until saturation is reached. Based on this consid-
eration, the recruitment continued until no new findings were obtained from the interviews.

Eligible patients were identified through our cardiac outpatient clinic. We recruited all
patients at their scheduled follow-up visits two to three months post-surgery. All participants
provided written informed consent before enrolment.

We did not perform repeat interviews or return the transcripts to the participants for com-
ment and/or correction. The interviews were conducted from 01. August 2022 to 01. August
2023.

Ethics

This study was approved by the ethical committee of the Medical Faculty of the Ludwig-Maxi-
milians-Universtitdt Miinchen on 07/13/2022 (Project Number: 22-0464). Participants gave
written informed consent.

Analysis

The interviews were transcribed verbatim. Data analysis was carried out according to Kuckartz
's structuring qualitative content analysis method [18] using MAXQDA 2022. This method
allowed us to employ deductive and inductive coding, allowing for a dynamic approach and
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adaptations to the research question and categories [18]. Deductive coding involved prede-
fined categories structured around the main elements of the ERAS protocol. Simultaneously,
inductive coding allowed new themes to emerge from the data, providing flexibility and open-
ness to participants’ unique perspectives. The analysis is considered mainly manifest as it con-
sists mainly of explicit statements, responses, and observations gathered directly from the
interviews.

According to Kuckartz, in the content analysis, the first step involves initiating textual work
and marking specific text passages and memos. Following this, main categories are developed
thematically, and all material is coded accordingly. The coded text passages are then collected
within their respective main categories. Subsequently, subcategories are inductively deter-
mined to provide a more detailed understanding of the text. The entire material undergoes a
second round of coding, including main categories and subcategories.

The first author, who was not part of the data collection team, conducted the analysis of
transcripts, debriefings, and reflexive and observational notes.

Trustworthiness

In the present study, Lincoln and Guba s four criteria (credibility, confirmability, transferabil-
ity, and reflexivity) [19] were used to increase the trustworthiness of the data. The following
strategies were employed.

The credibility of the research data was ensured by the researchers” continuous involve-
ment with the subject of the research and by spending enough time to collect the data. The
content analysis method was employed under the careful supervision of the research team
according to the study question. All interviews were conducted by trained interviewers.

The transferability of the findings was obtained through a detailed description of the con-
text, participants, environment, and conditions. We tried to select participants with maximum
variation as a strategy to enhance transferability. Therefore, we sought to include patients with
different experiences during their hospital stay.

Dependability was maintained through the use of a code-recode method during the analy-
sis. While the first author conducted the analysis, the interviewers played a crucial role beyond
the interview phase. The interviewers’ prolonged engagement with the data included building
rapport, maintaining consistency in the interview process, and recording comprehensive data.
Additionally, the interviewing researchers actively built trust and connected with the partici-
pants while considering a variety of perspectives. These efforts helped to ensure that the
research process remained stable and free of personal bias, which ultimately contributed to the
reliability of the research.

To ensure confirmability, the lead researcher who conducted the analysis set aside her pre-
vious thoughts and assumptions. Before examining the data, the lead researcher thought about
any ideas she might already have about the research topic. She intentionally set those ideas
aside and tried to approach the information with an unbiased perspective. Instead of clinging
to her initial thoughts, she allowed the patterns in the data to guide her analysis. At the end of
the study, peer-check methods were used. Therefore, the transcripts, codes, and categories
were sent to two experts in nursing and social sciences to verify the credibility of the extracted
categories and subcategories.

Results
Sample description

The interviews took place from August 2022 to August 2023. The study team approached 15
patients, and 12 of whom were willing to participate (male = 9, female = 3). Three patients
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Table 1. Baseline characteristics of the study cohort.

Patient
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! Mitral valve

2 Aortic valve

Age
56
75
35
60
39
46
60
38
57
62
52
54

* Ascending aorta

Gender

m
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Surgery
DAVID
MV' repair
AV? repair
MYV repair
AV repair
MYV repair
MYV repair
AV repair
AV replacement
AV replacement
AV + AA’ replacement
MV repair

https://doi.org/10.1371/journal.pone.0303399.t001

IMC
yes
yes
yes
no
yes
yes
yes
yes
yes
yes
yes
yes

Considerable events during post-operative stay

n/a
n/a

Second surgery

Atrial flutter
Pacemaker Implantation
n/a
n/a
n/a
Pacemaker implantation, retransfer from rehabilitation to hospital due to pericardial effusion
Atrial fibrillation
Atrial fibrillation

Pneumonia, atrial flutter

declined to participate in the interview due to time constraints or scheduling conflicts. The
mean age was 53 + 11 years (range = 35-75 years). Five patients had undergone minimally
invasive mitral valve repair; three had a minimally invasive aortic valve repair, two had a mini-
mally invasive aortic valve replacement, one aortic valve replacement plus ascending aortic
replacement, and one valve-sparing aortic root replacement (David operation). One patient
could not be transferred to the IMC after surgery for medical reasons and remained in the
intensive care unit (ICU) for one night. The baseline characteristics of our study cohort are
presented in Table 1. Table 1 also shows adverse events during the post-operative stay. Mostly,
these are minor events that represent typical complications after cardiac surgery and are not
associated with the ERAS protocol. Nonetheless, these events are distressing to patients and,
therefore, should be considered.

Collected data

We deductively extracted the following three main categories based on the main components
of the ERAS protocol: (1) Communication and information flow, (2) Patient care, and (3)
Rehabilitation. These categories are highlighted in the Fig 1. The main statements of the partic-
ipants presented in this chapter are supported by original quotes from the interviews. The
interviews have been translated from German into English.

1) Communication and information flow throughout the treatment process. This
main category was divided into the following four inductively built subcategories: (a) Pre-
operative patient education and counseling, (b) contact person during the treatment process,
(c) post-operative information and communication flow, and (d) interprofessional
cooperation.

a) Pre-operative patients’ education and counseling. All 12 patients experienced their pre-
operative education and counseling day as consistently positive. The timing of pre-operative
counseling (two to six weeks before the surgery) was reported to be well chosen. Patients
appreciated that there was still time after this appointment to prepare themselves (mentally
and physically) for the surgery and to process the information they received during the
counseling sessions. Moreover, the content of the counseling sufficiently covered all aspects
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Pre-operative patient education & counseling

Contact person
Information & Communication
Post-operative information

Interprofessional cooperation

ERAS nurse

. Patients " participation in decesion-making

Patient Care Physiotherapy
Mental support
Involvment of relatives
Point of time
Rehabilitation Intensity

Daily life afterward

Fig 1. Main categories of the interview with subcategories.

https://doi.org/10.1371/journal.pone.0303399.g001

that were important to the patients (e.g., preparation for the surgery in terms of diet, physical
activity, and mental health).

“(...) I have to say that the whole thing made sense. I could calmly accept the idea that I need
heart surgery at such a young age.”

"Especially helpful for me was the surgery preparation: factually, what can I do to optimize
the surgery process—with food, with movements, with exercises? I found that helpful.”

The positive aspects of this counseling day were, for example, the perception that there was
enough time planned for each profession, which, in turn, gave the patients a feeling of security.
Furthermore, the fact that the patients met all the professionals involved in the treatment pro-
cess and the faces of these people were found to be relieving and reassuring. The structured
process and "knowing exactly what to expect" appeared to have the same effect.

"Yes, I also thought it was good that there were different professional groups there. I got to
know the people a little bit, and I got many explanations in advance about what would hap-
pen and how it would work. (.. .). That’s something that makes me feel relatively well taken
care of (. ..). This predefined structure, knowing exactly what to expect, was helpful.”

"In the beginning, I had real psychological problems with this surgery. Yes, but it really was
better after the explanatory talk. (. ..) And that I saw familiar faces again before and after the
operation. That reassured me a lot.”

Moreover, patients reported that psychosomatic counseling and mental preparation helped
to reduce their anxiety.
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"The most useful thing for me was the discussion with psychosomatics, i.e., how the mental
course could be. That there can be lows after the surgery. But this is also quite normal, and it
usually gets better continuously. And also to see the whole thing in a positive light."

“I was terrified of the surgery. But this preparation helped me well. The psychological stuff,
too. And then, I could contact the psychosomatics specialist again before the surgery. That was
also good because sometimes I was petrified. That calmed me down again. In any case, the
preliminary education also reduced my fear of the operation.”

Less information during the pre-operative visit would have been acceptable for some

patients. Some patients experienced the education and counseling day (which usually lasted 5
hours) to be quite exhausting but still important.

"(...) I often thought afterward, "Boah, I didn’t want to know exactly where the tubes come
out and what can happen. (.. .) It [the pre-operative education] was very exhausting.“

b) Contact person. The ERAS nurse was the primary contact person for all ERAS patients.

All interviewed patients were aware of this and made use of it.

“So mainly I got information from the ERAS nurse during her daily visits. . . that’s where most
of the information came back. There was also information from the ward staff and partly
from the doctors. But most of all, I would say, really about the ERAS nurse.”

"And the ERAS nurse was always there with advice and support, and I was always well
informed, yes. Because what I always found a bit strange about other hospital stays is that you
often don’t have any information status—about what happens next or something like that—
and that was just great.”

The ERAS nurse was the person of trust for all the patients and the primary contact person

for any issues and questions. Patients felt very comfortable with the ERAS nurse and dared to
bring up things or ask questions they would have been afraid to ask a doctor. Furthermore, the
ERAS nurse provided all relevant treatment information to the patients and played a central
role in communication.

“That [the ERAS nurse] was extremely helpful. Because I could always ask questions if some-
thing wasn’t clear. I always got an answer. And you weren’t alone but always had someone to
explain things to you. That you knew who you could come back to and to have a fixed contact
person.”

¢) Post-operative information. Even though the ERAS nurse was usually available as a con-

tact person, some patients would have appreciated more information about the course of the
surgery directly from the surgeon.

“Where I struggle a bit (. . .) is that after the surgery, there came never anyone who had been
there during the surgery. So, there were always just residents. And I would have had a few
more questions for the surgeon.”

“The only suggestion for improvement would perhaps be that the surgeon (. . .) had come to
the ward round again (after the surgery) and told me: "Everything’s great."—I would have
found that super, yes.”
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Especially on weekends, when the ERAS nurse was not available, some patients reported a
need for more information. In particular, when unforeseen complications or events occurred
(e.g., pacemaker implantation or retransfer from rehabilitation to hospital).

“So what set me back was that I also needed this pacemaker. I was operated on a Wednesday.
And then, they found out on Friday that I still needed the pacemaker. I was waiting all Friday
and Saturday for it. Somehow, it was impossible to install it, and then I did not feel well, and

there was very little communication with me. (. ..) So this waiting time and the uncertainty
really didn’t do me any good.”

d) Interprofessional cooperation. The entire ERAS process is based on intensive interprofes-
sional cooperation. Patients met all the involved professions at the pre-operative counseling
and remained in contact with them during their hospital stay. Patients” perceptions of inter-
professional cooperation were heterogeneous. Some patients were positive about the interac-
tion among all the professions involved.

“It seemed to me that they work very hand in hand. As I said, nursing staff and then physio-
therapists with ERAS ladies [ERAS nurse, psychosomatic specialist]. So everything was actu-
ally already coordinated, and I had the feeling that that goes hand in hand."”

On the other hand, some study participants were not consciously aware of this or even
experienced insufficient communication pathways among the different professions. Interpro-
fessional cooperation was not as important for patients for whom everything went according
to plan and went well. It seemed to become more relevant when things were not going well.

“Well, I have to say that I didn’t really perceive that [the cooperation among the professional
groups]. But everything went well, so it worked.”

"Sometimes I certainly would have liked a little more communication, probably between doc-
tors and ward staff.”

2) Rehabilitation. This main category was divided into three subcategories: a) point of
time, b) intensity, and c) daily life afterward.

a) Point of time. As part of the ERAS program, patients are transferred directly from the
hospital to the rehabilitation facility. Most patients found this tight schedule to be supportive
in their recovery process. Furthermore, patients reported feeling safer in the rehabilitation cen-
ter than at home without close medical surveillance. On the other hand, patients were away
from home for up to four or five weeks, which they felt was a long time.

"For me, it was so good to continue right away. If I had been at home for a few days or maybe
longer, I wouldn’t have known what to do. That would have been a break. (..) And so it went

right on in the process that had already started in the hospital. (. ..) Of course, it’s also a long
time since you’re not home."

"Well, I found that very pleasant. (.. .) So maybe one or two nights at home—I wouldn’t have
considered that as bad, but to get directly and quickly into rehab, that’s very important, in my

opinion. (.. .) Because if you first get out of the hospital after such a surgery (.. .). That would
have scratched my psyche quite a bit (.. .).”
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Additionally, patients described the direct transfer to rehabilitation as a relief for their rela-
tives, who would have been overwhelmed if they had to care for them at home.

"So that was really great for me and, first and foremost, for my husband and the other rela-
tives. It was ideal because-(. . .) in the first few days in rehab, there were often situations (. . .)
where you suddenly have heart palpitations or a situation where you think, "Wow, is that nor-
mal now?". So, if I had been at home, I would have been worse able to deal with it. And in
fact, so would my husband, because in that case, he doesn’t know what to do either. Above all,
he’s not available the whole day (..). I think it was even better for him because he had a calm
feeling that I was in good hands. (. . .) I would not have been able to cope so well with some sit-
uations at home, probably without calling either a doctor or an ambulance (. . .). So the uncer-
tainty is completely taken away from you.”

One of the interviewed patients felt that his discharge was too early and he didn’t feel ready
for rehabilitation. It is worth mentioning here that this patient had pneumonia after surgery
and did not feel as well as other patients at the point of discharge.

“I was discharged from the hospital too early, I guess. Or did I agree too early? (laughs)”

One of the interviewed patients had to return to the hospital for one night from rehabilita-
tion. Nonetheless, he felt positive about this early discharge and wanted to leave the hospital as
soon as possible. Due to the medical care provided at the rehabilitation clinic, his complica-
tions were quickly identified, and a rapid reaction was possible.

“On the one hand, I was happy to get out of the hospital as soon as possible. (. ..) But it was
very bumpy initially. (. ..) I came to rehab on a Wednesday, and on Thursday (.. .) in the
evening, I already had a fever, so those were the first signs that something wasn’t quite right.”

b) Intensity. Most patients were treated at the rehabilitation clinic for three or four weeks,
which is the same length of time that non-ERAS patients would stay there. Most patients
found this to be a reasonable length of time. In most cases, patients continued to get fitter dur-
ing this time. Notably, the rehabilitation clinics did not implement a specific ERAS protocol,
although they tried to tailor their programs to the patient’s individual needs.

“The rehab lasted a total of four weeks, yes. And then you just noticed how it was going uphill
bit by bit, and I felt that was exactly what I had expected—and that was pleasant. But at some
point, after four weeks of rehab, you slowly want to go home again.”

For most patients, the intensity of the rehabilitation program was just right.

“So I was able to do everything at the rehab from the beginning without any problems. So
well, the preparation for the surgery was very good.”

"The rehab was positive throughout. (. ..) At that moment [where I arrived at rehab], it was
the case that I thought to myself, "Oh my God, this is all very much.” And I couldn’t do any-
thing—but after two to three days (. . .) I saw that compared to other patients, yes, I'm actually
relatively far along with the recovery process already.”

One of the interviewed patients found it hard to participate in the therapeutic program as
he still had problems with his chest discomfort.
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“But I couldn’t do much [except for cycling at the ergometer] then because I couldn’t put any
weight on my sternum. Yes, so everything was a bit more difficult. The medical care at the
rehab was great.”

¢) Daily life afterward. Most patients reported being able to function independently in their
daily lives after rehabilitation.

“Ifelt (...) that I was in good shape after rehab, yes. I'm still nowhere near one hundred per-
cent, but I'm already doing well, yes. So, as I said, I am fit enough that you can cope with
everyday life and that I can do everything independently at home again. So the rehab has put
me back on my feet.”

“And after a few weeks of rehab, I almost felt healthy again.”

Only a single interviewed patient reported that he did not feel fit after rehabilitation due to
complications. This patient also had to return to the hospital for one night during his rehabili-
tation stay.

"T wasn’t fit after the rehab. I noticed that relatively quickly, on the day of discharge, or the
day after—colloquially, I would have said, it pulled the plug on me in the afternoon.”

3) Patient care. This main category was divided into five inductively created subcatego-
ries: (a) ERAS nurse, (b) patients’ inclusion in treatment, (c) physiotherapy, (d) mental sup-
port/ psychosomatic, and (e) involvement of relatives.

In general, ERAS patients were satisfied with their healthcare process in the hospital.
Despite the negative perception of hospitalization in general, patients in the ERAS program
reported a positive experience during their stay. They rated the care they received as health-
promoting.

Patients were able to contact the ERAS nurse and the psychosomatic specialist after their
hospital discharge. Although no specific time limit was set, most patients contacted them
within the first three months after hospital discharge. Later contact was rare.

a) ERAS nurse. As mentioned above, the ERAS nurse was the primary contact person and
played a central role in the care process. Patients stated that the ERAS nurse had more time for
them than the regular nursing staff on the ward. For example, they had enough time to help
patients take a shower.

"I can still remember when I simply said, "Well, the nicest thing for me right now would be to
just get in a shower again after a few days.” And then the ERAS nurse said, "Well, that’s not
an issue, we’ll help you with that.” Because the normal staff couldn’t do it, I alone couldn’t do
it either, yes, and in this respect, it was simply a dream, yes.”

Furthermore, patients appreciated the ERAS nurse as a consistent person of trust, in con-
trast to the daily changing ward personnel due to different shifts.

“There was a familiar face there immediately after the surgery. I was really well taken care
Of: »

“And you didn’t stand there alone but always had someone to explain things to you. You
knew whom you could return to and had a fixed contact person.”
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Moreover, the patients reported feeling well cared for and being noticed” as a human being.
The presence of the ERAS nurse also made patients feel less alone in the hospital. The inter-
view responses indicate that the ERAS nurse played an important role for the patients, particu-
larly on an interpersonal level.

“My ERAS nurse, in particular, gave me a lot of information. She always took good care of
me. She took a lot of time for me. And she was always with me. I could always turn to her. But
also the doctors and the professor were with me. I felt well cared for. (. . .) Everything was orga-
nized for me. And that was great”.

“I didn’t just feel like a number but as a patient being treated and cared for. And that is some-
thing that was very important and good for me. I had the feeling that I was being noticed. Not
just as another patient, but as a person.”

b) Patients’ participation in the decision-making about treatment. Most of the interviewed
ERAS patients reported positively about their active involvement in their treatment and the
decision-making process. The key factor was that the ERAS nurse (and other professionals
involved) took enough time to explain the following steps to the patient.

“So I was also able to ask questions, so I never felt like I was somehow, yes, practically not
noticed.”

"T couldn’t have wished for it any better. You’re not just a stranger in the hospital, but you're a
patient. And it’s clear to the others what’s happening to you (. . .). And that this is also some-
thing big for the patient. That made me very happy, and I wish it would always be like that in
the hospital and rehab.”

c) Physiotherapy. Most patients perceived fast mobilization after the surgery as beneficial
and encouraging.

“I have to say, quite honestly, that the physiotherapists are also very helpful. It is advantageous
when accompanied by the physiotherapists from the second [or third] hour after the surgery.
Where you might be unsure yourself—"What am I allowed to do now?" or "Am I allowed to
walk, stand up, whatever?" They have always encouraged me to do that, and then I also dared
to doit.”

Furthermore, the physiotherapy encouraged patients to move and get out of bed. This was a
motivating factor for the patients to exercises to get fit quickly and support the healing process.
Even though ERAS patients received more physiotherapy than conventional care, it was not
rated as too intensive.

“The physio was a little more intense than the normal stuff—that helped me to get on my feet
a little more, of course, than if I hadn’t had that.”

“It’s just that it was also quite a good motivation and support to overcome this sluggishness
and get going again.”

d) Mental support. As the primary contact person, the ERAS nurse helped patients to feel
well cared for and safe. Furthermore, patients have generally felt well supported by the care
provided by the ERAS nurse and the psychosomatic therapist. Even though minimally inva-
sive, heart valve surgery was a mental challenge for patients. Because of this, all patients
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described the psychosomatic preparation and support during the process as helpful. Some
patients used it more than others. The frequency ranged from several visits a day to only one
after surgery. Those patients who were very anxious about the surgery or felt nervous benefited

from it even more.

"A psychologist called me again before the surgery because I was very nervous.”

“Yes, both the woman from psychosomatics and the ERAS nurse were there almost every day
during my first hospital stay and also when I was transferred back [to the hospital] the second
time, um—I don’t know how often they were there—but they (. . .) looked after me, talked to
me, discussed various things and gave me courage. So that was (. . .) very good. Especially
when you might have had a low point or something, where they helped you overcome it, gave

you courage, and straightened you up.”

The coping strategies that were addressed during the psychosomatic education were per-

ceived as valuable. Moreover, the detailed information and the knowledge that a mental low is

normal after surgery was very helpful.

“That was also great because (. ..) I am a bit unstable in psychological matters. The [psychoso-
matic specialist] gave me a lot of information beforehand and also practically took care that I
was psychologically cared for in the rehab. Therefore, that was a bit of a red thread running
through it.”

“And, what I also found good is [that] we have made a list [patient with psychosomatics].
What could occur, like pain, fear, whatever. And then, we always tried to find possible solu-
tions or behaviors that could be used to counteract this. That helped me most of the time. (. . .)
she [psychosomatics] had named some things, where I would not have thought about at that
moment, that this could happen. And in this respect, that was very good.”

e) Involvement of relatives. The ERAS patients were allowed to bring a relative to the pre-

operative counseling day. All patients who took advantage of this opportunity experienced it
as beneficial. Patients perceived their relatives as an additional backup who was just as likely to
listen, ask questions, and remember information.

“It was really great that my husband was also able to be there [at the pre-operative education].
In such moments, you’re often a bit nervous yourself or forget some of the questions. And if
your partner is there, he can actually stand in for you or have other questions. So I found that

very pleasant.”

Furthermore, it was also valuable for the relatives themselves. In some cases, patients

reported that their relatives were even more nervous than the patients.

“Yes, well, my husband has taken it relatively relaxed. Or rather, he is simply pragmatic. But
my mother was much more nervous than I was before the surgery.”

In such cases where relatives were distraught, their participation in pre-operative counsel-

ing calmed them down and made them feel better than before.

“After my wife has been present at the [pre-operative] conversation, she was also actually

reassured.”
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“For my wife, it was simply important to get the information first-hand. And when she has a
question, that it will also be answered. (. ..) Well, it helped her in any case.”

The relatives were also encouraged to contact the ERAS nurse or the psychosomatic special-
ist during the care process or afterward if they had any questions or concerns. This contact
possibility and the involvement of the relatives were highly appreciated. Furthermore, this sup-
port was also a mental relief and help for the relatives.

“Yes, my wife was even present at the information meeting. (. ..) My wife also sought contact
with the woman from psychosomatics, and that worked wonderfully, so in the end, she was
neatly integrated. And otherwise, of course, my family also received information from me that
I had received before, yes—but they were involved.”

“Well, especially my sister, with whom I do a lot together, she was quite well involved, yes.
And she was also, uh, always informed accordingly and, uh, she also had to struggle quite a
bit with the situation. And she was also quite well looked after. Yes, so that was actually a
great thing.”

Discussion

This study aimed to evaluate the implementation of the newly established innovative ERAS
protocol from the patients’ perspective. Furthermore, we aimed to examine the patients” expe-
riences and expectations of a newly developed ERAS program in cardiac surgery.

Overall, our findings indicate that ERAS patients were mainly satisfied with their periopera-
tive health care. The most relevant aspects for optimized health care in cardiac surgery in the
context of ERAS are the pre-operative education and counseling day, the holistic approach
(incl. ERAS nurse, physiotherapy, psychosomatics, involvement of relatives), a well-function-
ing information flow (having a primary contact person, receiving all relevant information) and
prompt rehabilitation.

These main topics are summarized and discussed in more detail in the following
paragraphs.

Our results show that the ERAS program in our hospital incorporates patient-centered ele-
ments in several key aspects by prioritizing individualized information, involving patients in
decision-making, promoting interprofessional cooperation, and recognizing the importance
of social support from relatives [20]. The review by Kitson et al. [21] identified three main core
elements that are critical to patient-centered care: 1) patient participation and involvement, 2)
the relationship between patient and health professional, and 3) the context in which care is
delivered [22].The pre-operative education and counseling day is the first crucial step in suc-
cessful patient-centered perioperative care. Our qualitative study highlighted three major com-
ponents that are of utmost importance to patients. First, detailed and holistic perioperative
information is essential. Medical information should be comprehensive and patient-centered
[20]. In order to ensure patient-centered perioperative care in ERAS, it is crucial to customize
the information provided during the pre-operative education and counseling day and focus on
the individual’s specific healthcare needs [23]. For example, we have found that not every
patient wants to receive such detailed medical information. Therefore, it may be helpful to
clarify the appropriate amount of information for each patient in advance.

Furthermore, information on nutrition, exercise, and mental health information greatly
enhances patient preconditioning. This, in turn, leads to the second important aspect of the
pre-operative education day: by providing this holistic information, patients are given the
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opportunity to prepare themselves and actively contribute to the healing process after surgery.
This can lead to increased self-confidence and patient empowerment. Patient empowerment is
a core value of high-quality patient-centered care [24, 25].

Third, the pre-operative education day, including mental preparation, had a calming effect
on the patients. The distributed coping strategies for unpleasant situations may give the
patients the self-confidence that they have things under their control. However, this hypothesis
lacks direct support from the available literature and should be evaluated in future research
[26].

Heart valve surgery, even though minimally invasive, represents a mental burden for the
patients and their relatives [27], which our findings confirmed. Therefore, psychosomatic
counseling and mental preparation during the pre-operative patients’ education are crucial,
and we recommend including them in any ERAS protocol. Salzmann et al. [28] have already
shown in their PSY-HEART trial that pre-operative optimization of patients’ expectations can
significantly improve the outcome of cardiac surgery. Moreover, mental and psychosomatic
support is crucial throughout the healthcare process. In general, we would recommend the
implementation of psychosomatic or psychological support for all patients undergoing cardiac
surgery, such as coronary artery bypass graft (CABG) surgery, as the review by Robinson et al.
[29] shows that cognitive decline after CABG surgery is common. Moreover, there is clear evi-
dence that cardiac surgery can lead to postsurgical emotional difficulties [30-32]. However,
reviews are confirming that psychological treatments and pre-operative education have a posi-
tive impact on anxiety and depression levels for patients undergoing cardiac surgery [33, 34].

A constant and up-to-date flow of information was a crucial element for patients to perceive
their health care as optimal. The fact that they had the ERAS nurse as their primary contact
person resulted in a positive assessment of the communication and information flow through-
out the treatment process. Patients were more likely to miss appropriate information when the
ERAS nurse was away from the clinic, such as on weekends. Therefore, having a primary con-
tact person is a decisive factor for optimal care. Especially in ERAS programs, having a well-
coordinated treatment plan and functioning communication between all professions is ele-
mentary. Nonetheless, many other interprofessional healthcare processes would likely benefit
from a central person coordinating all processes. Our results are consistent with the literature,
stating that the ERAS nurse is more than just a coordinator [35, 36].

One area for improvement in the communication flow was for patients to receive post-
operative feedback from their surgeon. In our hospital, this usually happens in the first 24
hours after surgery, when patients are still in the IMC. Patients may not be able to remember
details of what happened in the immediate post-operative period. Therefore, a practical solu-
tion could be the implementation of short surgical feedback by the operating surgeon immedi-
ately before discharge from the hospital. There is a lack of literature on post-operative
feedback to patients by their surgeons.

Our findings regarding high-intensity physiotherapy, starting three hours after surgery lead
to a general recommendation for more post-operative physiotherapy in the cardiac unit. A
possible solution to increase the intensity of exercise could be group physiotherapy. The posi-
tive feedback on physiotherapy also implies that it is essential to patients’ empowerment and
patient-centered care, which is in line with existing literature [37, 38].

Moreover, the supervision by physiotherapists provides great advantages for the healing
process through the encouragement of exercise and confidence in what the body can afford
after surgery. This enables a much faster healing process for insecure patients who tend to fall
into protective behaviors. The review by Abeles et al. [39] showed that the amount of physical
activity performed after surgery was inversely correlated with the length of hospital stay.
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There is a need for support from family members during the perioperative process, as dem-
onstrated by several studies [40-43]. Moreover, the involvement of relatives in the education
and treatment process is beneficial for the relatives themselves, as the surgery is associated
with psychological distress due to anxiety about their loved ones [40]. This can add to patients
" stress if they have to worry about their relatives on top of their anxiety which raises the con-
sideration of involving relatives even more in health care [41]. One way to achieve this could
be to provide a constant point of contact for relatives. Furthermore, relatives could be more
involved in pre-operative education and post-operative interprofessional visits in the clinical
setting. Moreover, digital solutions may be possible as well. For example, Pozzoli et al. [44]
implemented an electronic communication solution to establish daily communication with
patients” families during the COVID-19 pandemic.

We recommend implementing daily interprofessional visits because they can have several
benefits. Firstly, they enhance patient involvement in their treatment decisions [45]. Secondly,
they can promote and represent interprofessional cooperation, further strengthening commu-
nication among the healthcare team [46, 47]. Additionally, involving relatives in these daily
visits could provide a more comprehensive understanding of the patient’s journey [45].

Another implication for the future could be to facilitate communication between the hospi-
tal and the rehabilitation facility. Specifically, an exchange between physiotherapists and psy-
chologists/psychosomatic specialists in both settings could be advantageous regarding
continuous and trans-sectoral health care that promotes a holistic and seamless experience for
patients. Future interventions and protocols should, therefore, not only prioritize effective
communication channels but also emphasize the seamless transfer of care responsibilities to
provide patients with a cohesive and personalized healthcare experience. These transitions
involve not only the transfer of medical information but also the coordination of interprofes-
sional efforts to ensure a smooth progression of care. Facilitating successful care transitions is
a key nursing competency [48]. In addition, a coordinated team approach to care transitions is
essential [49]. The interprofessional ERAS team, with the ERAS nurse as the coordinator,
already has the essential components for successful care transitions. However, there is consid-
erable untapped potential in this area.

Patients supported the direct transfer from the hospital to the rehabilitation facility and
were aware of its benefits. This is the main difference between ERAS and standard care in
terms of rehabilitation. With standard care, patients can experience several weeks of waiting
time, which allows ERAS patients to return to daily life and work more quickly than with stan-
dard care.

Some patients who were away from home for up to five weeks preferred to go home for a night
or two before going to rehabilitation. Going home has pros and cons: Going home to familiar sur-
roundings with close relatives may benefit patients’ mental well-being [43]. Nevertheless, this is
precisely the time when patients report feeling insecure about what is allowed and what is harmful
to the healing process. However, going home is only advisable if relatives provide adequate sup-
port and patients and relatives feel safe enough to handle any situation at home [50].

Limitations

We are aware of several limitations of our study design. Firstly, data were obtained from only
one hospital. Patients’ experiences may differ in other hospitals because different ERAS proto-
cols exist and vary from hospital to hospital. Nonetheless, the insights from our qualitative
study may guide other hospitals seeking to implement an ERAS protocol in cardiac surgery.
Secondly, it is important to note that the generalizability of the findings may be limited due
to the nature of qualitative research, which focuses on in-depth exploration rather than broad
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representation. Future research should include a broader range of perspectives to achieve a
more comprehensive and applicable understanding of diverse patient populations. For exam-
ple, including patient-reported outcome measures may achieve a more nuanced and represen-
tative view of patients’ experiences with ERAS protocols in cardiac surgery.

Thirdly, in our clinical setting, heart valve surgery is more commonly performed on male
patients than on female patients, making it challenging to achieve a balanced gender represen-
tation in our study sample. Despite efforts to accurately reflect the gender distribution in our
patient population, the available pool of eligible participants primarily consisted of male
patients.

Certainly, when working with patient feedback, it is crucial to be aware of potential biases
that may influence the interpretation of results. One notable aspect is the use of purposive sam-
pling in our study, which may introduce selection bias. The experiences of those who volun-
teered to participate may differ from those who chose not to participate. Moreover, the focus
on patients undergoing minimally invasive heart valve surgery within the context of an ERAS
protocol introduces biases associated with the specific surgical procedure and protocol. It is
important to recognize these biases to assess our results’ applicability and generalizability accu-
rately. While our study is susceptible to recall bias, given the challenge of accurately recalling
specific details, particularly past events, this potential limitation is inherent in studies that rely
on retrospective reports. Therefore, the interviews were strategically timed at 2-3 months
post-surgery for practical recruitment reasons. This post-surgery window, occurring shortly
after rehabilitation completion, aimed to balance practical considerations with the desire for
participants to provide rich and reflective insights.

Future research

Future research should investigate the long-term outcomes of patients undergoing cardiac sur-
gery with an ERAS approach. Studies should include assessing not only immediate post-opera-
tive outcomes but also the ongoing impact on patients’ quality of life, functional capacity, and
overall well-being over an extended period of time.

Valuable insights could be gained by exploring diverse methods of delivering perioperative
information to meet individual patient preferences. Research could involve evaluating the
effectiveness of multimedia resources, mobile applications, or personalized counseling sessions
to determine the most effective and patient-centered approaches.

Another area of research is the involvement of relatives in the perioperative process. Under-
standing how involving and educating family members contributes to patient outcomes and
adherence to ERAS protocols could enhance the overall support system for patients undergo-
ing heart valve surgery.

In addition, including a complete set of Patient-reported Outcome Measures (PROMs) to
capture various patient-reported outcomes, such as physical, emotional, and social aspects,
would provide a more comprehensive understanding of the impact of heart valve surgery and
the related perioperative care on patients’ lives.

In future studies on ERAS, it may be of great value to evaluate patient empowerment to
measure the program’s impact in promoting patient autonomy and active participation. This
evaluation will provide useful insights for refining protocols, building patient trust, and tailor-
ing interventions to improve perioperative care.

Conclusion

In summary, pre-operative intensive and holistic education provides the foundation for opti-
mal ERAS care. In addition, it may enable patient empowerment. Constant and clear
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communication and information flow are essential throughout the treatment process. A pri-
mary contact person, such as an ERAS nurse, is accommodating to ensure this. Moreover, the
interprofessional care provided by nurses, doctors, psychosomatic specialists, and physiothera-
pists is essential for optimal ERAS-based protocol.

Implementing the innovative ERAS protocol in our hospital can be considered successful
from the patients’ perspective. Further improvements would make health care after cardiac
surgery optimal from the patients’ perspective.

Supporting information

S1 File. Anonymized code segments of interviews.
(PDF)

S1 Fig.
(TIF)

Acknowledgments

This study was part of the PhD dissertation by the first author (M.S.). The authors thank all
patients who shared their valuable experiences in this study. Furthermore, we thank Vanessa
Strnad and Jannik Stumm for their great support in generating data.

Author Contributions

Conceptualization: Mona Elisabeth Schmid.

Data curation: Mona Elisabeth Schmid.

Formal analysis: Mona Elisabeth Schmid.

Methodology: Mona Elisabeth Schmid.

Project administration: Mona Elisabeth Schmid.

Supervision: Sina Stock, Evaldas Girdauskas.

Visualization: Mona Elisabeth Schmid.

Writing - original draft: Mona Elisabeth Schmid.

Writing - review & editing: Mona Elisabeth Schmid, Sina Stock, Evaldas Girdauskas.

References

1. ERAS® society. Home—ERAS® society [Internet]. ERAS® Society. 2015 [cited 2024 Jan 13]. Avalil-
able from: https://erassociety.org/

2. American Association of Nurse Anesthesiology. Enhanced Recovery After Surgery [Internet]. Aana.
com. [cited 2024 Jan 13]. Available from: https://www.aana.com/practice/clinical-practice/clinical-
practice-resources/enhanced-recovery-after-surge

3. Ljungqvist O, Scott M, Fearon KC. Enhanced recovery after surgery: A review. JAMA Surg [Internet].
2017; 152(3):292. Available from: https://doi.org/10.1001/jamasurg.2016.4952 PMID: 28097305

4. Stone AB, Grant MC, Roda CP, Hobson D, Pawlik T, Wu CL, et al. Implementation costs of an
enhanced recovery after surgery program in the United States: A financial model and sensitivity analy-
sis based on experiences at a Quaternary academic medical center. J Am Coll Surg [Internet]. 2016;
222(3):219-25. Available from: https://doi.org/10.1016/j.jamcollsurg.2015.11.021 PMID: 26774492

5. BernetM, Zircher S, Furler L, Sommerhalder K, Soom E. Enhanced Recovery after Surgery (ERAS):
Wie erle-ben Patientinnen und Patienten den Einbezug in die Pflege? Eine qualitative Perspektive?
Journal furr qualitative For-schung in Pflege—und Gesund-heitswissenschaft: Jg. 2018; 5(1):16-25.

PLOS ONE | https://doi.org/10.1371/journal.pone.0303399 May 10, 2024 18/21


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0303399.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0303399.s002
https://erassociety.org/
https://www.aana.com/practice/clinical-practice/clinical-practice-resources/enhanced-recovery-after-surge
https://www.aana.com/practice/clinical-practice/clinical-practice-resources/enhanced-recovery-after-surge
https://doi.org/10.1001/jamasurg.2016.4952
http://www.ncbi.nlm.nih.gov/pubmed/28097305
https://doi.org/10.1016/j.jamcollsurg.2015.11.021
http://www.ncbi.nlm.nih.gov/pubmed/26774492
https://doi.org/10.1371/journal.pone.0303399

PLOS ONE

Implementation of ERAS in cardiac surgery

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.
24.

25.

Baxter R, Squiers J, Conner W, Kent M, Fann J, Lobdell K, et al. Enhanced recovery after surgery: A
narrative review of its application in cardiac surgery. Ann Thorac Surg [Internet]. 2020; 109(6):1937—-44.
Available from: http://dx.doi.org/10.1016/j.athoracsur.2019.11.008

Deutsche Gesellschaft fir Thorax, Herz- und GeféBchirurgie e. Herz- und GefaBchirurgie e V ERAS
(Enhanced Recovery After Surgery) Herzgesundheit Aktuell. 2021;(4).

Broderson F. Die ERAS-Nurse: Pflegeexpertise in der Chirurgie. Im OP. 2022; 12:206—10.

Hlbner M, Addor V, Slieker J, Griesser A-C, Lécureux E, Blanc C. The impact of an enhanced recovery
pathway on nursing workload: A retrospective cohort study. International Journal of Surgery: Jg. 2015;
24:45-50. https://doi.org/10.1016/}.ijsu.2015.10.025 PMID: 26523495

Engelman DT, Ben Ali W, Williams JB, Perrault LP, Reddy VS, Arora RC, et al. Guidelines for periopera-
tive care in cardiac surgery: Enhanced recovery after surgery society recommendations. JAMA Surg
[Internet]. 2019; 154(8):755. Available from: https://doi.org/10.1001/jamasurg.2019.1153 PMID:
31054241

Kubitz JC, Schulte-Uentrop L, Zoellner C, Lemke M, Messner-Schmitt A, Kalbacher D, et al. Establish-
ment of an enhanced recovery after surgery protocol in minimally invasive heart valve surgery. PLoS
One [Internet]. 2020; 15(4):e0231378. Available from: https://doi.org/10.1371/journal.pone.0231378
PMID: 32271849

Oravec N, Arora RC, Bjorklund B, Gregora A, Monnin C, Duhamel TA, et al. Expanding enhanced
recovery protocols for cardiac surgery to include the patient voice: a scoping review protocol. Syst Rev
[Internet]. 2021; 10(1). Available from: http://dx.doi.org/10.1186/s13643-020-01564-7

Gillis C, Gill M, Marlett N, MacKean G, GermAnn K, Gilmour L, et al. Patients as partners in Enhanced
Recovery After Surgery: A qualitative patient-led study. BMJ Open [Internet]. 2017; 7(6):e017002.
Available from: https://doi.org/10.1136/bmjopen-2017-017002 PMID: 28647727

LiuB, Liu S, Wang Y, Zhao B, Zhao T, Zhao L, et al. Neurosurgical enhanced recovery after surgery
(ERAS) programme for elective craniotomies: are patients satisfied with their experiences? A quantita-
tive and qualitative analysis. BMJ Open [Internet]. 2019; 9(11):e028706. Available from: https://doi.org/
10.1136/bmjopen-2018-028706 PMID: 31712331

Medbery RL, Fernandez FG, Khullar OV. ERAS and patient reported outcomes in thoracic surgery: a
review of current data. J Thorac Dis [Internet]. 2019; 11(S7):S976-86. Available from: https://doi.org/
10.21037/jtd.2019.04.08 PMID: 31183180

Klotz SGR, Ketels G, Petersen J, Stock S, Girdauskas E. Interdisciplinary and cross-sectoral periopera-
tive care model in cardiac surgery: Implementation in the setting of minimally-invasive heart valve sur-
gery (increase)—Study protocol for a randomized controlled trial. Clin Nutr ESPEN [Internet]. 2022;
51:522. Available from: http://dx.doi.org/10.1016/j.clnesp.2022.06.098

Kahokehr A, Sammour T, Zargar-Shoshtari K, Thompson L, Hill AG. Implementation of ERAS and how
to overcome the barriers. Int J Surg [Internet]. 2009; 7(1):16-9. Available from: https://doi.org/10.1016/].
ijsu.2008.11.004 PMID: 19110478

Kuckartz U. Qualitative Inhaltsanalyse: Methoden, Praxis, Computerunterstiitzung. Praxis, Computer-
unterstitzung Praxis, Computerunterstitzung Wein-heim. 2012.

Lincoln YS, Guba EG. But is it rigorous? Trustworthiness and authenticity in naturalistic evaluation.
New Dir Prog Eval [Internet]. 1986; 1986(30):73—84. Available from: http://dx.doi.org/10.1002/ev.1427

International Alliance of Patients” Organizations. What is Patient-Centred Healthcare? A Review of Def-
initions and Principles. Netherlands: IAPO; 2007.

Kitson A, Marshall A, Bassett K, Zeitz K. What are the core elements of patient-centred care? A narra-
tive review and synthesis of the literature from health policy, medicine and nursing. J Adv Nurs [Inter-
net]. 2013; 69(1):4—15. Available from: https://doi.org/10.1111/j.1365-2648.2012.06064.x PMID:
22709336

McCormack B, McCance T. Person-centred nursing: Theory and practice. Oxford, UK: Wiley-Black-
well; 2010.

Reynolds A. Patient-centered care. Radiol Technol. 2009; 81(2):133—47. PMID: 19901351

Castro EM, Van Regenmortel T, Vanhaecht K, Sermeus W, Van Hecke A. Patient empowerment,
patient participation and patient-centeredness in hospital care: A concept analysis based on a literature
review. Patient Educ Couns [Internet]. 2016; 99(12):1923-39. Available from: https://www.
sciencedirect.com/science/article/pii/S0738399116303214 https://doi.org/10.1016/j.pec.2016.07.026
PMID: 27450481

Pekonen A, Eloranta S, Stolt M, Virolainen P, Leino-Kilpi H. Measuring patient empowerment—A sys-
tematic review. Patient Educ Couns [Internet]. 2020; 103(4):777-87. Available from: https://doi.org/10.
1016/j.pec.2019.10.019 PMID: 31767243

PLOS ONE | https://doi.org/10.1371/journal.pone.0303399 May 10, 2024 19/21


http://dx.doi.org/10.1016/j.athoracsur.2019.11.008
https://doi.org/10.1016/j.ijsu.2015.10.025
http://www.ncbi.nlm.nih.gov/pubmed/26523495
https://doi.org/10.1001/jamasurg.2019.1153
http://www.ncbi.nlm.nih.gov/pubmed/31054241
https://doi.org/10.1371/journal.pone.0231378
http://www.ncbi.nlm.nih.gov/pubmed/32271849
http://dx.doi.org/10.1186/s13643-020-01564-7
https://doi.org/10.1136/bmjopen-2017-017002
http://www.ncbi.nlm.nih.gov/pubmed/28647727
https://doi.org/10.1136/bmjopen-2018-028706
https://doi.org/10.1136/bmjopen-2018-028706
http://www.ncbi.nlm.nih.gov/pubmed/31712331
https://doi.org/10.21037/jtd.2019.04.08
https://doi.org/10.21037/jtd.2019.04.08
http://www.ncbi.nlm.nih.gov/pubmed/31183180
http://dx.doi.org/10.1016/j.clnesp.2022.06.098
https://doi.org/10.1016/j.ijsu.2008.11.004
https://doi.org/10.1016/j.ijsu.2008.11.004
http://www.ncbi.nlm.nih.gov/pubmed/19110478
http://dx.doi.org/10.1002/ev.1427
https://doi.org/10.1111/j.1365-2648.2012.06064.x
http://www.ncbi.nlm.nih.gov/pubmed/22709336
http://www.ncbi.nlm.nih.gov/pubmed/19901351
https://www.sciencedirect.com/science/article/pii/S0738399116303214
https://www.sciencedirect.com/science/article/pii/S0738399116303214
https://doi.org/10.1016/j.pec.2016.07.026
http://www.ncbi.nlm.nih.gov/pubmed/27450481
https://doi.org/10.1016/j.pec.2019.10.019
https://doi.org/10.1016/j.pec.2019.10.019
http://www.ncbi.nlm.nih.gov/pubmed/31767243
https://doi.org/10.1371/journal.pone.0303399

PLOS ONE

Implementation of ERAS in cardiac surgery

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

Goebel S, Mederer D, Mehdorn HM. Surgery-related coping in surgery patients with intracranial tumors.
World Neurosurg [Internet]. 2018; 116:€775-82. Available from: https://doi.org/10.1016/j.wneu.2018.
05.091 PMID: 29803059

Rief W, Shedden-Mora MC, Laferton JAC, Auer C, Petrie KJ, Salzmann S, et al. Preoperative optimiza-
tion of patient expectations improves long-term outcome in heart surgery patients: results of the ran-
domized controlled PSY-HEART trial. BMC Med [Internet]. 2017; 15(1). Available from: http://dx.doi.
org/10.1186/s12916-016-076

Salzmann S, Laferton J, Shedden-Mora M, Horn N, Gartner L, Schréder L. Pre-surgery optimization of
patients’ expectations to improve outcome in heart surgery: Study protocol of the randomized controlled
multicenter PSY-HEART-II trial. In: The Thoracic and Cardiovascular Surgeon Georg Thieme Verlag
KG. 20283.

Robinson A, Pituskin E, Norris CM. Patient-reported cognitive outcomes following cardiac surgery: A
descriptive review. J Patient Exp [Internet]. 2021; 8:237437352198925. Available from: https://doi.org/
10.1177/2374373521989250 PMID: 34179365

Cognitive Vingerhoets G., emotional and psychosomatic complaints and their relation to emotional sta-
tus and personality following cardiac surgery. Br J Health Psychol [Internet]. 1998; 3:159-69. Available
from: http://dx.doi.org/10.1111/1.2044-8287.1998.tb00564.xCrossref

Karlsson A-K, Johansson M, Lidell E. Fragility—the price of renewed life. Patients experiences of open
heart surgery. Eur J Cardiovasc Nurs [Internet]. 2005; 4(4):290—7. Available from: https://doi.org/10.
1016/j.ejcnurse.2005.03.009 PMID: 15886056

Gardner G, Elliott D, Gill J, Griffin M, Crawford M. Patient experiences following cardiothoracic surgery:
An interview study. Eur J Cardiovasc Nurs [Internet]. 2005; 4(3):242-50. Available from: https://doi.org/
10.1016/j.ejcnurse.2005.04.006 PMID: 15923146

Ramesh C, Nayak BS, Pai VB, Patil NT, George A, George LS, et al. Effect of preoperative education
on postoperative outcomes among patients undergoing cardiac surgery: A systematic review and meta-
analysis. J Perianesth Nurs [Internet]. 2017 [cited 2024 Jan 13]; 32(6):518-529.e2. Available from:
https://pubmed.ncbi.nim.nih.gov/29157759/ https://doi.org/10.1016/j.jopan.2016.11.011 PMID:
29157759

Richards SH, Anderson L, Jenkinson CE, Whalley B, Rees K, Davies P, et al. Psychological interven-
tions for coronary heart disease. Cochrane Libr [Internet]. 2017;2021(2). Available from: http://dx.doi.
org/10.1002/14651858.cd002902.pub4

Balfour A, Burch J, Fecher-Jones |, Carter FJ. Exploring the fundamental aspects of the Enhanced
Recovery After Surgery nurse’s role. Nurs Stand [Internet]. 2019; 34(12):70-5. Available from: https://
doi.org/10.7748/ns.2019.e11437 PMID: 31709787

Jensen BT. Organization factors in the ERAS bladder cancer pathway: The multifarious role of the
ERAS nurse, why and what is important? Semin Oncol Nurs [Internet]. 2021; 37(1):151106. Available
from: https://doi.org/10.1016/j.soncn.2020.151106 PMID: 33431234

Sarah RN, Candace RN, Carla RN. Patient empowerment: An evolutionary concept analysis. 2019; 12
(2):1-8. Available from: https://www.proquest.com/docview/23036672417?pg-origsite=
gscholar&fromopenview=true&sourcetype=Scholarly%20Journals

Maizes V, Rakel D, Niemiec C. Integrative medicine and patient-centered care. Explore (NY) [Internet].
2009; 5(5):277-89. Available from: https://www.sciencedirect.com/science/article/pii/
S$1550830709002341 https://doi.org/10.1016/j.explore.2009.06.008 PMID: 19733814

Abeles A, Kwasnicki RM, Pettengell C, Murphy J, Darzi A. The relationship between physical activity
and post-operative length of hospital stay: A systematic review. Int J Surg [Internet]. 2017; 44:295-302.
Available from: https://www.sciencedirect.com/science/article/pii/S1743919117305721 https://doi.org/
10.1016/j.ijsu.2017.06.085 PMID: 28689861

Shafipour V, Shoushi F, Janati Y, Mousavinasab N, Kamali M. The impact of family support program on
depression, anxiety, stress, and satisfaction in the family members of open-heart surgery patients. J
Nurs Midwifery Sci [Internet]. 2020; 7(2):69. Available from: http://dx.doi.org/10.4103/jnms.jnms_21_19

Azizi M, Ahmadi F, Kazemnejad A. “what do you expect?”: A qualitative content analysis study to
explain the expectations of the families of patients undergoing surgery. Med—Surg Nurs J [Internet].
2023 [cited 2024 Jan 13];11(4). Available from: https://brieflands.com/articles/msnj-135587.html

Chien W-T, Chiu YL, Lam L-W, Ip W-Y. Effects of a needs-based education programme for family car-
ers with a relative in an intensive care unit: A quasi-experimental study. Int J Nurs Stud [Internet]. 2006;
43(1):39-50. Available from: https://doi.org/10.1016/}.ijnurstu.2005.01.006 PMID: 16183062

Agren S, Frisman GH, Berg S, Svedjeholm R, Strdmberg A. Addressing spouses’ unique needs after
cardiac surgery when recovery is complicated by heart failure. Heart Lung [Internet]. 2009; 38(4):284—
91. Available from: https://doi.org/10.1016/j.hrting.2008.10.002 PMID: 19577699

PLOS ONE | https://doi.org/10.1371/journal.pone.0303399 May 10, 2024 20/21


https://doi.org/10.1016/j.wneu.2018.05.091
https://doi.org/10.1016/j.wneu.2018.05.091
http://www.ncbi.nlm.nih.gov/pubmed/29803059
http://dx.doi.org/10.1186/s12916-016-076
http://dx.doi.org/10.1186/s12916-016-076
https://doi.org/10.1177/2374373521989250
https://doi.org/10.1177/2374373521989250
http://www.ncbi.nlm.nih.gov/pubmed/34179365
http://dx.doi.org/10.1111/j.2044-8287.1998.tb00564.xCrossref
https://doi.org/10.1016/j.ejcnurse.2005.03.009
https://doi.org/10.1016/j.ejcnurse.2005.03.009
http://www.ncbi.nlm.nih.gov/pubmed/15886056
https://doi.org/10.1016/j.ejcnurse.2005.04.006
https://doi.org/10.1016/j.ejcnurse.2005.04.006
http://www.ncbi.nlm.nih.gov/pubmed/15923146
https://pubmed.ncbi.nlm.nih.gov/29157759/
https://doi.org/10.1016/j.jopan.2016.11.011
http://www.ncbi.nlm.nih.gov/pubmed/29157759
http://dx.doi.org/10.1002/14651858.cd002902.pub4
http://dx.doi.org/10.1002/14651858.cd002902.pub4
https://doi.org/10.7748/ns.2019.e11437
https://doi.org/10.7748/ns.2019.e11437
http://www.ncbi.nlm.nih.gov/pubmed/31709787
https://doi.org/10.1016/j.soncn.2020.151106
http://www.ncbi.nlm.nih.gov/pubmed/33431234
https://www.proquest.com/docview/2303667241?pq-origsite=gscholar&fromopenview=true&sourcetype=Scholarly%20Journals
https://www.proquest.com/docview/2303667241?pq-origsite=gscholar&fromopenview=true&sourcetype=Scholarly%20Journals
https://www.sciencedirect.com/science/article/pii/S1550830709002341
https://www.sciencedirect.com/science/article/pii/S1550830709002341
https://doi.org/10.1016/j.explore.2009.06.008
http://www.ncbi.nlm.nih.gov/pubmed/19733814
https://www.sciencedirect.com/science/article/pii/S1743919117305721
https://doi.org/10.1016/j.ijsu.2017.06.085
https://doi.org/10.1016/j.ijsu.2017.06.085
http://www.ncbi.nlm.nih.gov/pubmed/28689861
http://dx.doi.org/10.4103/jnms.jnms_21_19
https://brieflands.com/articles/msnj-135587.html
https://doi.org/10.1016/j.ijnurstu.2005.01.006
http://www.ncbi.nlm.nih.gov/pubmed/16183062
https://doi.org/10.1016/j.hrtlng.2008.10.002
http://www.ncbi.nlm.nih.gov/pubmed/19577699
https://doi.org/10.1371/journal.pone.0303399

PLOS ONE

Implementation of ERAS in cardiac surgery

44,

45.

46.

47.

48.

49.

50.

Pozzoli A, Zurfluh C, Schulz P, Bianchi M, Giuffrida S, Crivelli D, et al. Digital interprofessional commu-
nication with families in a cardiac surgery unit: insights from the pandemic. Front Cardiovasc Med [Inter-
net]. 2023 [cited 2024 Jan 13];10. Available from: https://pubmed.ncbi.nim.nih.gov/37424924/

Halm MA, Gagner S, Goering M, Sabo J, Smith M, Zaccagnini M. Interdisciplinary rounds: impact on
patients, families, and staff. Clin Nurse Spec [Internet]. 2003 [cited 2024 Jan 13]; 17(3):133—42. Avail-
able from: https://journals.lww.com/cns-journal/Fulltext/2003/05000/Interdisciplinary_Rounds___
Impact_on_Patients,.13.aspx https://doi.org/10.1097/00002800-200305000-00013 PMID: 12792188

Gonzalo JD, Wolpaw DR, Lehman E, Chuang CH. Patient-centered interprofessional collaborative
care: Factors associated with bedside interprofessional rounds. J Gen Intern Med [Internet]. 2014; 29
(7):1040-7. Available from: https://doi.org/10.1007/s11606-014-2817-x PMID: 24615186

O’Leary KJ, Haviley C, Slade ME, Shah HM, Lee J, Williams MV. Improving teamwork: Impact of struc-
tured interdisciplinary rounds on a hospitalist unit. J Hosp Med [Internet]. 2011; 6(2):88—93. Available
from: https://doi.org/10.1002/jhm.714 PMID: 20629015

Luther B, Barra J, Martial M-A. Essential nursing care management and coordination roles and respon-
sibilities: A content analysis. Prof Case Manag [Internet]. 2019 [cited 2024 Jan 13]; 24(5):249-58. Avail-
able from: https://journals.lww.com/professionalcasemanagementjournal/abstract/2019/09000/
essential_nursing_care_management_and_coordination.7.aspx https://doi.org/10.1097/NCM.
0000000000000355 PMID: 31369488

Thompson LR, Ifejika NL. The transition from the hospital to an inpatient rehabilitation setting for neuro-
logic patients. Nurs Clin North Am [Internet]. 2019; 54(3):357—66. Available from: https://doi.org/10.
1016/j.cnur.2019.04.004 PMID: 31331623

When the patient goes home: Understanding recovery from heart surgery. 2008.

PLOS ONE | https://doi.org/10.1371/journal.pone.0303399 May 10, 2024 21/21


https://pubmed.ncbi.nlm.nih.gov/37424924/
https://journals.lww.com/cns-journal/Fulltext/2003/05000/Interdisciplinary_Rounds__Impact_on_Patients
https://journals.lww.com/cns-journal/Fulltext/2003/05000/Interdisciplinary_Rounds__Impact_on_Patients
https://doi.org/10.1097/00002800-200305000-00013
http://www.ncbi.nlm.nih.gov/pubmed/12792188
https://doi.org/10.1007/s11606-014-2817-x
http://www.ncbi.nlm.nih.gov/pubmed/24615186
https://doi.org/10.1002/jhm.714
http://www.ncbi.nlm.nih.gov/pubmed/20629015
https://journals.lww.com/professionalcasemanagementjournal/abstract/2019/09000/essential_nursing_care_management_and_coordination.7.aspx
https://journals.lww.com/professionalcasemanagementjournal/abstract/2019/09000/essential_nursing_care_management_and_coordination.7.aspx
https://doi.org/10.1097/NCM.0000000000000355
https://doi.org/10.1097/NCM.0000000000000355
http://www.ncbi.nlm.nih.gov/pubmed/31369488
https://doi.org/10.1016/j.cnur.2019.04.004
https://doi.org/10.1016/j.cnur.2019.04.004
http://www.ncbi.nlm.nih.gov/pubmed/31331623
https://doi.org/10.1371/journal.pone.0303399

	Implementation of an innovative ERAS protocol in cardiac surgery: a qualitative evaluation from patients’ perspective
	Mona Elisabeth Schmid, Sina Stock, Evaldas Girdauskas
	Nutzungsbedingungen / Terms of use:
	CC BY 4.0  


