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Abstract

:

Background: ERAS® (Enhanced Recovery after Surgery) is an evidence-based multidisciplinary approach focusing on optimizing outcomes after surgery through structured clinical pathways. This study aimed to assess patient-reported outcome and experience measures (PROM/PREM), which are not routinely assessed after liver surgery within an ERAS® protocol. Methods: Routine outcome parameters were extracted from clinical documentation. Using qualitative content analysis, PROM and PREM were retrospectively identified in 13 case records. In a prospective survey of 10 participants, PROM was assessed at three timepoints using the EQ-5D-5L questionnaire. PREM were collected at discharge. Results: The following PROM categories occurred in the retrospective content analysis: appetite (84.6%), pain/discomfort (76.9%), mobility (69.2%), wound condition (69.2%), and weight (61.5%). The categories of continuity of care (92.0%) and information, communication, education (69.0%) emerged as PREM. Descriptive changes in health state were shown for all EQ-5D-5L dimensions and timepoints. At discharge, mobility, selfcare, usual activities, and pain/discomfort tended to be worse, whereas anxiety/depression decreased gradually from preoperatively to the 4 week follow-up. There was high satisfaction with interprofessional care services and experienced cooperation between professionals. Conclusions: PROM and PREM are helpful to incorporate patients’ perspectives after liver surgery within an ERAS® pathway and should be collected routinely in clinical practice.
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1. Introduction


ERAS® (Enhanced Recovery after Surgery) is an evidence-based multidisciplinary and patient-centered treatment concept focusing on optimizing outcomes after surgery through the implementation of clinical pathways [1,2]. These include detailed patient preparation and information before surgery and a structured follow-up, both by specialized healthcare staff. Improved outcomes through ERAS® have been documented primarily for parameters like reduced length of stay (LOS), complications and readmissions [3].



This optimization is achieved through a multidimensional approach (e.g., preoperative education and patient optimization, minimal-invasive surgery, multimodal opioid-sparing analgesia and fluid management, early oral nutrition, early mobilization, continuous audit) carried out by a multiprofessional team (surgeons, anesthetists, dieticians, physiotherapists, nurses) [1,2] with an ERAS nurse who is responsible for preoperative patient education [4], perioperative counselling during patient recovery [5], data collection [5] and post-discharge follow-up [6].



However, outcome evaluation in ERAS® so far mainly focuses on outcomes like LOS and postoperative complications, as well as physiological recovery after surgery in the hospital and 30 days after surgery [3,7].



The present consensus recommendations emphasize the incorporation of quality-of-life parameters, such as patient-reported outcome measures (PROMs) and patient-reported experience measures (PREMs), when evaluating the quality of surgical interventions to ensure this is covered from the perspective of all stakeholders [8]. PROM refers to patients’ self-reported health state, such as physical symptoms and functioning, and thus provides information about the impact of a disease or treatment on patients [9,10]. PREM, on the other hand, refer to patients’ experiences concerning their interactions with the healthcare system and the quality of care provided [10].



PROM and PREM are not routinely collected as part of the ERAS® audit [7,11] but are becoming increasingly important regarding patient-centeredness and quality of life research, e.g., in (abdominal) surgery [8,12] and in terms of a multidimensional understanding of the recovery process [13]. Moreover, (ERAS) nurse-led telephone follow-up in the ERAS® pathway can be used to evaluate outcomes such as pain, nutrition and mobility after discharge [6,14], and also provide insight into the patient’s experience in terms of early discharge [14].



The internationally recognized ERAS® Society has issued consensus guidelines for various surgical domains [5], including liver surgery, with guidelines first published in 2016 [15] and updated in 2022 [16]. The benefits of the ERAS® pathway for liver surgery have been well described in the literature, particularly in terms of classical outcome parameters like reduced LOS, treatment costs, perioperative complications and readmissions [17,18,19]. Despite scientific evidence regarding enhanced outcomes when implementing the ERAS® pathway in clinical practice [17,18,19], there was no ERAS®-certified center in Austria until September 2023 [20].



Thus, an exploratory (pilot) study is conducted to evaluate the effects of the ERAS® approach on PROM and PREM in the first Austrian ERAS®-certified hospital. There, the current focus is on liver surgery.



The following research questions are to be answered using a mixed-methods approach:




	(1)

	
Which PROM and PREM can be derived from the post-discharge follow-up telephone calls conducted by the ERAS nurse after liver surgery within the ERAS® pathway?




	(2)

	
How does the health status, as evaluated by EQ-5D-5L, change from preoperatively to discharge and then four weeks postoperatively?




	(3)

	
How do patients experience the care provided while undergoing liver surgery in the hospital, specifically in relation to interprofessional collaboration and service integration within the ERAS® pathway?










2. Materials and Methods


The pilot study reported here was conducted in an Austrian hospital using a mixed-methods approach consisting of a retrospective content analysis according to Mayring [21] and a prospective questionnaire survey.



Despite the lack of a comparative cohort in the setting investigated due to the novelty of the ERAS® pathway in general and for liver surgery in particular, the selected mixed methods approach allows for the creation of a more comprehensive database for evaluating classic outcome parameters in connection with patient-reported outcomes and experiences. For a conclusive linking interpretation, the same inclusion and exclusion criteria were applied to both cohorts (see Appendix A).



A positive ethics vote has been obtained (see Institutional Review Board Statement).



2.1. Qualitative Content Analysis


Qualitative content analysis is based on the documentation of the standardized follow-up calls after surgery and discharge. It focuses on the patients’ self-reported health status and the patient’s experiences. After the definition of the material (the documentation of standardized follow-up calls with patients who had undergone liver surgery from July 2022 to December 2022), a deductive coding guide was designed (see Section 2.1.1). This was open for inductive amplifications to cover all PROM/PREM aspects raised by the patients. Coding rules were applied, and anchor examples were chosen. The analysis was conducted using the Software QCA map (V.1.2.0) (https://www.qcamap.org/ui/de/home, accessed on 9 March 2024). The full coding guide (German) is available on request from the authors.



The follow-up telephone calls of 13 participant cases that met the inclusion and exclusion criteria (see Appendix A) during the period of interest were systematized and given a consecutive number (FU_1 to FU_13) to enable the anchor examples to be referenced.



Microsoft Excel was used to present the quantitative distribution of the identified deductive and inductive categories.



2.1.1. Deductive Analysis


Five subcategories were defined as equivalent to the five dimensions of the EQ-5D-5L (see Section 2.2.1) with a three-level ordinal category scheme (no–moderate–severe problems or complaints).



As the aim of the article was not to generate new PROM [22,23], the further categories (subcategories) were derived from existing literature and comprise the surgery-relevant PROM nutrition (appetite*, weight*, nausea°) [14,24], excretion (vomiting*, urinary passage*, stools*) [6,24,25], sleep (sleeping behavior*, fatigue°) [14,24], and wounds (wound condition°) [6,14,24,25] with a rating scheme depending on the respective context (*reduced–equal–increased/°normal–divergent)




2.1.2. Inductive Analysis


Inductive category formation was used to systematically record relevant uncoded spaces from the text material. These are PROM/PREM related aspects highlighted by the patients that were not represented by the deductive categories. These inductively created categories emerge from the recurring patterns or common themes that can be recognized in the text [21]. The aim was to summarize the identified text passages into new categories (analogous to the deductive categories of pain, nausea, etc.) through the process of abstraction. For PREM identification, the PREM categories in the NHS patient experience framework [26] (e.g., information, communication, and education; access to care) served as points of reference.





2.2. Prospective Questionnaire Survey


The prospective survey used the validated PROM questionnaire EQ-5D-5L [27], as well as PREM items on patient experience of care and service integration generated or adopted from the literature [28,29].



2.2.1. EQ-5D-5L


The two-page EQ-5D-5L is a validated generic patient-reported outcome measure. The instrument consists of a descriptive system (EQ-5D Health Profile) covering five dimensions (mobility, self-care, usual activities, pain/discomfort, anxiety/depression) using five levels (no–slight–moderate–severe–extreme problems or complaints), with the best health state characterized by the code 11111 (indicating no problems/no complaints in any of the five dimensions) and the code 55555 describing the worst health state.



Moreover, it includes a thermometer-like visual analog scale (EQ VAS), on which health is rated from 0 to 100 (worst to best). Both elements allow a simple representation of the person’s current self-reported health state [27,30].



The use of the EQ-5D-5L for research purposes has been approved (see Data Availability Statement).




2.2.2. PREM Survey


The PREM survey covers interprofessional care services and interprofessional collaboration and was designed in accordance with the research questions of the present study based on available English-language PREM questionnaires (HowRwe and Service Integration [28,29]).



The questionnaire consists of five items of interprofessional care services (friendliness; listening and explaining; waiting times; appointment coordination; feeling informed) that are rated on a four-point scale (very satisfied, satisfied, dissatisfied, very dissatisfied). Moreover, four dimensions of the perceived interprofessional collaboration (Professionals talk to each other; Staff know what others are doing; I don’t have to repeat my story; Different professionals work well together) are also rated based on four options (strongly agree–agree–neutral–disagree).



A text field for open comments was added to enable individual feedback (“If there is anything else you would like to tell us, please use the space provided here.”).




2.2.3. Measurement Timepoints


In the context of a longitudinal survey, the EQ-5D-5L questionnaire was administered at three timepoints:




	
Preoperatively (EQ5D5L-0)



	
Postoperatively at discharge (EQ5D5L-D)



	
Four weeks postoperatively (EQ5D5L-4W)








The PREM questionnaire was handed out once on the day of discharge, as that is when it is best remembered.




2.2.4. Analysis


Statistical analysis is carried out using IBM SPSS Statistics 29.0.0.0 after pseudonymization (internal coding with a consecutive number). Tables and diagrams are created in Microsoft® Excel® for Microsoft 365 MSO (Version 2402). Based on the exploratory study design and the resulting small sample size, descriptive statistics (minimum, median, maximum, mean, standard deviation) are used to present the results.



To facilitate statistical analysis and interpretation for the PREM questionnaire, the best answer option (very satisfied/strongly agree) is coded as “1” and the worst answer option (very dissatisfied/disagree) as “4” in SPSS or Excel.



In addition to PROM and PREM, classical outcomes like length of stay, complications, and readmission rates are of interest. The length of stay is defined as the time between surgery and discharge from the hospital in days. For the evaluation of complications, the Clavien Dindo classification (CD) [31] was used. Readmission is defined as rehospitalization within 30 days that is related to the primary surgery (for example, due to a complication related to the operation).




2.2.5. Study Population


Of 14 people who fulfilled the inclusion criteria (see Appendix A) during the 6-month pilot-study period of (April 2023–September 2023), 11 out of a total of 14 possible cases consented to participate in the study. Two patients refused to participate in the study after being informed. Another case could not be informed about the study due to a language barrier and was therefore also excluded. One case from the eleven people mentioned above was excluded from the analysis after consent was given and the preoperative EQ-5D-5L questionnaire was completed due to death during the hospitalization and the resulting incomplete data.



Hence, complete data sets are available from ten patients who met the inclusion criteria and agreed to participate based on informed consent.






3. Results


This section presents the study population and the results of the qualitative and quantitative methodical steps.



3.1. Population Characteristics and Classical Outcomes


Population characteristics for retrospective content analysis (N = 13) and prospective questionnaire surveys (N = 10) are shown in Table 1. Patients in the retrospective analysis are on average seven years younger than those in the prospective questionnaire survey (55.5 years and 62.8 years, respectively).



Regarding the distribution of surgical approaches, it can be concluded that the proportion of minimally invasive procedures (robotic or laparoscopic) is comparable in both cohorts, at 84.7% in the retrospective analysis and 90% in the prospective analysis.



Both cohorts predominantly comprise patients with oncological diagnoses (76.9% and 70%), with the main diagnosis being colorectal liver metastasis and hepatocellular carcinoma.



Regarding classical outcomes (see Table 2), the median length of stay in the prospective cohort (five days) is lower than in the retrospective analysis (six days). In terms of readmission and complications, the two cohorts are comparable, with one readmission each within 30 days. While over 60% of the patients in both cohorts did not have any complications, 15.4% in the retrospective analysis and 10% in the prospective survey showed CD IIIa complications (requiring surgical, endoscopic or radiological intervention not under general anesthesia [31]).




3.2. Qualitative Content Analysis


3.2.1. Deductive Qualitative Content Analysis


Thirteen follow-up telephone calls by the ERAS nurse with patients who had undergone liver surgery were conducted from July to December 2022.



The follow-up telephone calls included took place on the fifth day after discharge on average and lasted an average of 9 min (±4 min). These were documented with an average word count of 101, with a range of 38 to 184 words.



These documents were retrospectively analyzed using a coding guide (see above) consisting of the five EQ-5D-5L dimensions (mobility, self-care, usual activities, pain/discomfort, anxiety/depression) plus nutrition, excretion, sleep, and wounds as further deductively created categories. Most of these are asked for as a standard in the follow-ups and rated, which is why the descriptions, scores and differences could be analyzed. Some of the predefined outcomes were not identified in all follow-up telephone calls. The excretion-related outcome urinary passage was not identified in any, and the EQ-5D-5L dimension self-care was coded in only two follow-up telephone calls. In contrast, the EQ-5D-5L dimensions of mobility and pain/discomfort were coded in 69.2% and 76.9% of the documents, respectively.



The most frequently identified outcome is the nutrition-related PROM appetite, which is localized in eleven of the 13 follow-ups (corresponding to 84.6%). A constant appetite can be derived from three follow-ups (“Reports good appetite, eats several small portions”, FU_8), whereas four documents each show a reduced (“Still restrained appetite, eats rather small meals”, FU_11) or increased appetite (“Good appetite, eats more than in hospital”, FU_4) compared to preoperative or the time of discharge.



The outcomes weight and wound condition were also present in over 60% of the documents analyzed and assigned to the categories nutrition and wounds, respectively.




3.2.2. Inductive Qualitative Content Analysis


The categories coordination and continuity of care (92%) and information, communication and education (69%) were discovered and categorized as PREM in most follow-up call documentations.



Coordination and continuity of care includes appointments at the general practitioner (“Today at the GP for the removal of staples, remaining 2 staples will be removed by the GP on the day after”, FU_2) or further appointments in the hospital (“Appointment for hospital admission for planning of the chemotherapy is communicated”, FU_2).



The PREM category of information, communication and education comprises two subcategories. The subcategory education by the ERAS Nurse (“Instructed the patient to leave the wounds open from now on”, FU_10) is derived from passages of four documents, and the subcategory information and communication by the ERAS Nurse is derived from reports in 8 out of 13 documents (“Patient was told that she is welcome to contact me [ERAS Nurse] by telephone if she has any further questions”, FU_9).





3.3. Prospective Quantitative Analysis


The results concerning the EQ-5D-5L and the changes in EQ VAS over the three timepoints presented in the following paragraphs are based on slightly different study populations. Data is available from all study participants at preoperative baseline (N = 10) and in the four-week follow-up (N = 10). However, data is available from only nine study participants for the survey time at the day of discharge (N = 9), as one participant had not been discharged at the measurement time point four weeks postoperatively.



The preoperative survey was conducted on average six days before surgery. The second survey date is the day of discharge, and the four-week follow-up was carried out on average on postoperative day 28.



3.3.1. EQ-5D-5L Changes over the Three Survey Timepoints


When comparing the EQ-5D-5L health profile before surgery with the profile at discharge, an initial decline in overall health, particularly for the EQ-5D-5L dimensions mobility, self-care, usual activities, and pain/discomfort, is visible (Figure 1a–d). In particular, the descriptive analysis regarding dimensions of usual activities and pain/discomfort at the time of discharge shows a shift to higher levels of issues compared to the preoperative status. This can be deduced from the selected higher levels (levels 3–5) in the dimensions mentioned. In the four-week follow-up, however, a shift to the lower levels (level 1 or 2) can be observed, which in turn indicates a better self-assessment of the general health status in the respective dimensions of the EQ-5D-5L. Despite lower values at the four-week follow-up, preoperative levels (modal value 1, “no problems”) are not reached. While 60% stated “no pain or discomfort” before surgery, level 1 was only selected once at discharge, and once at the four-week follow-up surgery. At these two points in time, most of the assessments were at level 2 (“I have slight pain or discomfort”).



Regarding the EQ-5D-5L dimension mobility over the course of the three measurement points, 90% of patients state no or slight problems before surgery, whereas on the day of discharge, only two-thirds (66.7%) state no or slight problems (Level 1 or 2). In the four-week follow-up, 80% describe no or slight problems, and only two patients (20%) express moderate problems walking around. None of the patients selected level 5 (“I am unable to walk”) in relation to mobility at any of the three measurement points.



In contrast, the situation is different regarding the fifth EQ-5D-5L dimension of anxiety/depression (Figure 1e). While half of the patients stated that they were “moderately anxious or depressed” (Level 3) at the time of the preoperative survey, there was already a shift towards levels 1 and 2 at the time of discharge (“I am not/I am slightly anxious or depressed”).




3.3.2. EQ VAS


At all three timepoints, the minimum on the EQ VAS reported by the patients was 50, with a maximum of 95 (preoperatively, day of discharge) and 90 (4 weeks postoperatively).



Figure 2 shows the mean values in percentages based on the responses of 10 study participants for baseline and four-week follow-up and 9 participants at discharge.



This indicates a slight decrease in the mean EQ VAS from baseline (74.6%) to discharge (69.7%), with a subsequent increase to 74.2% at four-week follow-up.



A possible trend resulting from the descriptive analysis of the EQ VAS data at the three survey time points based on the calculated mean values (74.6% vs. 69.7% vs. 74.2%) has no statistical significance due to the limited sample size.



Nevertheless, the longitudinal trend shows that 70% of patients reported the same or higher EQ VAS scores at the four-week follow-up compared to their preoperative EQ VAS scores.




3.3.3. PREM


Table 3 shows the mean values of the answers of 10 patients who completed the PREM survey at discharge.



All patients are “very satisfied” with the friendliness of the interprofessional team, with the mean value being the best rating of 1.00. Nine out of ten patients fully agree with the statement “Different professionals work well together,” resulting in a mean of 1.10. As shown in Table 3, the other aspects of interprofessional care services and collaboration are also experienced as very positive.



The free text field was only used by one study participant concerning a comment on waiting times, the item with the lowest mean rating (1.40) in descriptive analysis.






4. Discussion


This exploratory mixed-methods study provides insight into PROM and PREM relevant for patients undergoing liver surgery following the ERAS® pathway.



Both cohorts show comparable outcomes in terms of LOS, complications, and readmissions, with most patients having malignant liver diseases. Nevertheless, a slight trend of the effect of structured treatment according to the ERAS® pathway on reduction in LOS as described in the literature [17,19] is already visible. The median length of stay in the two cohorts differs by one day (6 days in retrospective and 5 days in prospective analysis). However, no actual pre-ERAS® data from the hospital in question and no ERAS®-reference data are available since there is no comparable ERAS®-certified center in Austria.



Liver surgery is associated with an increased risk of postoperative complications, especially in terms of oncological surgery [32]. In the present study, complications are assessed through the Clavien-Dindo classification, resulting in low serious complications in both cohorts (15.4% in the retrospective analysis and 10% in the prospective survey showed Clavien-Dindo IIIa complications). Although well-established, the classification is controversial in the literature since many studies focus on severe complications, resulting in an underrepresentation of less serious complications [33]. Alternatively, the comprehensive complication index (CCI) could be used [8], as the CCI considers the patient’s perspective by assigning weights to complications [33].



4.1. Qualitative Data


In the case of intended early discharge according to the ERAS® treatment pathway, patients should be informed about the planned early discharge before surgery [34]. Moreover, telemedical monitoring should be offered, for example, through structured telephone follow-up after discharge, since the period around discharge and the first time at home is considered vulnerable [24,34]. Structured follow-up calls conducted by a professional (e.g., an ERAS Nurse) [6,24] can help to ensure early discharge and address the patient´s need for ongoing telemedical care the first time after discharge [34,35]. Moreover, these calls can provide vital information about the quality of care and outcomes of treatment.



The follow-up calls for this study were conducted on the fifth day after discharge and lasted 9 min on average, which corresponds to the duration described in the literature for colorectal surgery (10 to 17 min) [14,36]. Patients generally welcome follow-up telephone calls and are reassured about their recovery through the conversation with the specialist [14,35], which also became evident in the present exploratory qualitative content analysis. In addition, our data indicates that nutrition-, wound-, sleep-, and excretion-related PROM can mostly be derived from the follow-up telephone calls carried out by the ERAS nurse. Concerning PREM, the retrospective analysis of the follow-ups identifies outcomes that refer to continuity of care and education, plus information and communication during treatment. As a result of the inductive category formation, the PREM categories [26] coordination and continuity of care, as well as information, communication, and education, were identified in most of the analyzed documents, implying that the required continuity of care can be considered fulfilled. Regarding the results of the PREM questionnaire, patients described interprofessional care services and collaboration during their hospital treatment as very positive.




4.2. EQ-5D-5L


In the prospective questionnaire survey, changes in general health status assessed by EQ-5D-5L within the perioperative treatment period are revealed. A deterioration in the EQ-5D-5L dimensions of mobility, self-care, usual activities, and pain/discomfort at the time of discharge, is shown, which then diminishes in the four-week follow-up. The mean values of the EQ VAS also show a deterioration in the state of health at the time of discharge with a positive trend towards recovery in the four-week follow-up. Regarding the EQ-5D-5L dimension of anxiety/depression, most patients stated that they were “moderately anxious or depressed” before surgery, which improved postoperatively.



Preoperative anxiety and cognitive overload are also described in the literature [37], since patients receive information about the surgery, possible complications, the potential cancer diagnosis, and the ERAS® pathway simultaneously [37]. Considering that preoperative anxiety and low self-efficacy can have a negative impact on post-surgery outcomes, addressing the issue through talks with the treatment team or by offering cognitive behavioral therapy [37] as part of the prehabilitation program before surgery [38] could be beneficial.



In combination with the qualitative data, the results indicate that in addition to generic patient-reported outcomes assessed through EQ-5D-5L, disease- or condition-specific outcomes are important for patients during their recovery, which is particularly evident in the post-discharge follow-up interviews conducted by the ERAS nurse. For example, nutrition-related outcomes like appetite and weight emerge as important PROMs in the qualitative content analysis, which is consistent with the findings of other literature on outcome assessment after surgery with ERAS® [35].



These outcomes are not addressed in the EQ-5D-5L, which is a generic tool to assess health status in terms of health-related quality of life. Given that most patients included in both cohorts are cancer patients, a disease-specific PROM tool like the EORTC-QLQ-C30 [39] could be used additionally. This cancer-specific survey covers a total of 30 items, as well as nutrition-related outcome parameters like nausea, weight and vomiting [39]. Nevertheless, the EQ-5D-5L impresses through its shortness and generalizability and allows cross-population statements on the state of health [40,41].




4.3. Limitations


This study has several limitations. Due to stringent inclusion and exclusion criteria, both cohorts consist of small samples with (N = 13) in the retrospective qualitative content analysis and (N = 10) in the quantitative prospective questionnaire survey. Patients with multiple surgeries at one time or non-elective surgeries were excluded to facilitate replication.



While comparisons between groups can already be conducted with smaller samples, an N of at least 25–30 is recommended [42,43]. Depending on the planned analyses and parameters set, the requirements can also be much higher [44]. Therefore, the data collection is continuing. In the long run, cooperation with other hospitals regarding data collection might be possible as well.



Concerning the measurement timepoints of the EQ-5D-5L and EQ VAS, preoperative and four-week follow-ups are available for all patients. For one patient, however, data for regular discharge could not be analyzed with the others as this person was discharged weeks after the surgery.



The primary focus of the present pilot study was to show changes in the five dimensions of the EQ-5D-5L over the three timepoints. Intra-subject changes are not shown to respect data privacy in this small sample size.



Though the follow-up calls were standardized, they did not include scales. Therefore, their analysis was performed qualitatively and focused on identifying PROM and PREM. Due to the detailed documentation, the categorization scheme for the deductive analysis could be subdivided to cover three levels of problems/complaints (no–moderate–severe) based on the EQ-5D-3L, a previous version of the EQ-5D-5L [41]. As the latter uses five levels, a direct comparison between the retrospective qualitative (three levels) and the prospective quantitative data (five levels) concerning the EQ-5D dimensions is not feasible.



For further research, the EQ-5D-5L dimensions of self-care and usual activities should be routinely evaluated in the follow-up calls.



Lastly, social desirability must be mentioned since the ERAS nurse, as a person of trust for the patients, was also responsible for conducting the study in accordance with her training. While this allows for richer data as patients report more to ensure personalized care, some might be afraid to voice direct criticism. This danger was reduced by structured follow-up calls with specific questions regarding issues and by providing surveys not only before but also after treatment at discharge and outpatient follow-up appointments. The standardization of the calls also serves to safeguard the reliability of the data.




4.4. Strengths


The strength of the study design lies in its exploratory nature combined with a mixed-methods design and longitudinal data. Long-term data assessed through the EQ-5D-5L four weeks postoperatively provides an initial insight into the course of the patient’s recovery in terms of their self-reported health status.



Moreover, the study is innovative as it investigates the not yet widely implemented ERAS® treatment concept for liver surgery within the German-speaking part of Europe and combines it with PROM and PREM.



The mixed-methods approach and the integration of retrospective and prospective data enable a more comprehensive perspective on PROM and PREM for liver surgery, according to ERAS®.





5. Conclusions


Standardized use of PROM and PREM in clinical practice enables quantitative measurement and continuous improvement of health outcomes in surgery [8] while promoting patient-centered healthcare [10]. To ensure a comprehensive evaluation of outcomes after surgery according to the ERAS® treatment pathway, PROM and PREM should be routinely collected at predefined timepoints to evaluate changes in the health-related quality of life of patients undergoing liver surgery.



The findings from this exploratory study can serve as the basis for generating hypotheses for future research.



Further studies using the EQ-5D-5L should also evaluate the intra-subject change in the health profiles over the survey period, e.g., by means of the Pareto Classification of Health Change (PCHC) [27,45].



In addition, we suggest including alternative outcome parameters, such as the CCI for complications, which also takes the patient’s perspective into account [8]. Further studies should also consider long-term patient-reported outcomes, recognizing that recovery is a multidimensional process that extends well beyond four weeks post-surgery [46] until the return to normal function [7]. Additionally, the duration of the latter could be examined more closely by also including family and relatives in the study, as they might evaluate patients’ progress more critically.
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Appendix A. Inclusion and Exclusion Criteria







	Inclusion criteria

Adult men and women (≥18 years), who undergo liver surgery and are cared for by the interprofessional treatment team in accordance with the ERAS® treatment pathway in one Austrian hospital.



	Benign tumors



	-

	
Hepatocellular adenomas




	-

	
Hemangiomas




	-

	
Focal Nodular hyperplasia






Primary liver tumors



	-

	
Hepatocellular carcinoma




	-

	
Intrahepatic cholangiocellular carcinoma




	-

	
Perihilar cholangiocarcinoma (Klatskin Tumor)






Secondary liver tumors



	-

	
Colorectal liver metastases




	-

	
Neuroendocrine liver metastases




	-

	
Non-colorectal/non-neuroendocrine liver metastases









	Elective liver surgery



	-

	
Resection of liver metastases




	-

	
Wedge resection




	-

	
Atypical resection




	-

	
Left/right hemihepatectomy




	-

	
Extended hemihepatectomy left/right




	-

	
Mesohepatectomy









	Surgical approach



	-

	
Open




	-

	
Minimally invasive (laparoscopic or robotic)




	-

	
Converted from minimally invasive to open









	Exclusion criteria



	Combined surgery of multiple organs (e.g., surgery for primary rectal cancer and removal of colorectal liver metastases at the same time)



	Additionally for part 1 (retrospective qualitative content analysis)



	-

	
Missing data: no follow-up telephone call




	-

	
Missing data: no postoperative care by ERAS Nurse









	Additionally for part 2 (prospective questionnaire survey)



	-

	
Lack of informed consent of the patients for the prospective study




	-

	
Withdrawal of participation: If consent is withdrawn during the course of the study, the corresponding case is excluded from the data analysis














References


	



Ljungqvist, O. Enhanced Recovery After Surgery: A Paradigm Shift in Perioperative Care. In Enhanced Recovery after Surgery (ERAS). A Complete Guide to Optimizing Outcomes; Ljungqvist, O., Francis, N.K., Urman, R.D., Eds.; Springer Nature AG: Cham, Switzerland, 2020; pp. 3–9. [Google Scholar]

	



Ljungqvist, O.; Scott, M.; Fearon, K.C. Enhanced Recovery After Surgery: A Review. JAMA Surg. 2017, 152, 292. [Google Scholar] [CrossRef]

	



Neville, A.; Lee, L.; Antonescu, I.; Mayo, N.E.; Vassiliou, M.C.; Fried, G.M.; Feldman, L.S. Systematic Review of Outcomes Used to Evaluate Enhanced Recovery after Surgery. Br. J. Surg. 2014, 101, 159–170. [Google Scholar] [CrossRef]

	



Burch, J.; Balfour, A. Preoperative Patient Education. In Enhanced Recovery after Surgery; Ljungqvist, O., Francis, N.K., Urman, R.D., Eds.; Springer International Publishing: Cham, Switzerland, 2020; pp. 37–49. ISBN 978-3-030-33442-0. [Google Scholar]

	



Burch, J.; Fecher-Jones, I.; Balfour, A.; Fitt, I.; Carter, F. What Is an Enhanced Recovery Nurse: A Literature Review and Audit. Gastrointest. Nurs. 2017, 15, 43–50. [Google Scholar] [CrossRef]

	



Burch, J. Enhanced Recovery and Nurse-Led Telephone Follow-up Post Surgery. Br. J. Nurs. 2012, 21 (Suppl. S16), S24–S29. [Google Scholar] [CrossRef] [PubMed]

	



Feldman, L.S.; Lee, L.; Fiore, J. What Outcomes Are Important in the Assessment of Enhanced Recovery After Surgery (ERAS) Pathways? Can. J. Anesth/J. Can. Anesth. 2015, 62, 120–130. [Google Scholar] [CrossRef] [PubMed]

	



Domenghino, A.; Walbert, C.; Birrer, D.L.; Puhan, M.A.; Clavien, P.-A.; The Outcome4Medicine Consensus Group; Jury; Heuskel, D.; Man, N.K.; Monteiro, J.; et al. Consensus Recommendations on How to Assess the Quality of Surgical Interventions. Nat. Med. 2023, 29, 811–822. [Google Scholar] [CrossRef] [PubMed]

	



Calvert, M.; King, M.; Mercieca-Bebber, R.; Aiyegbusi, O.; Kyte, D.; Slade, A.; Chan, A.-W.; Basch, E.; Bell, J.; Bennett, A.; et al. SPIRIT-PRO Extension Explanation and Elaboration: Guidelines for Inclusion of Patient-Reported Outcomes in Protocols of Clinical Trials. BMJ Open 2021, 11, e045105. [Google Scholar] [CrossRef]

	



Weldring, T.; Smith, S.M.S. Article Commentary: Patient-Reported Outcomes (PROs) and Patient-Reported Outcome Measures (PROMs). HealthServicesInsights 2013, 6, HSI.S11093. [Google Scholar] [CrossRef]

	



Currie, A.; Soop, M.; Demartines, N.; Fearon, K.; Kennedy, R.; Ljungqvist, O. Enhanced Recovery After Surgery Interactive Audit System: 10 Years’ Experience with an International Web-Based Clinical and Research Perioperative Care Database. Clin. Colon. Rectal Surg. 2019, 32, 075–081. [Google Scholar] [CrossRef]

	



Fiore, J.F.; Figueiredo, S.; Balvardi, S.; Lee, L.; Nauche, B.; Landry, T.; Mayo, N.E.; Feldman, L.S. How Do We Value Postoperative Recovery?: A Systematic Review of the Measurement Properties of Patient-Reported Outcomes After Abdominal Surgery. Ann. Surg. 2018, 267, 656–669. [Google Scholar] [CrossRef]

	



Bowyer, A.; Royse, C.F. Measurement of Recovery Within ERAS. In Enhanced Recovery after Surgery; Ljungqvist, O., Francis, N.K., Urman, R.D., Eds.; Springer International Publishing: Cham, Switzerland, 2020; pp. 323–335. ISBN 978-3-030-33442-0. [Google Scholar]

	



Burch, J.; Taylor, C. Patients’ Need for Nursing Telephone Follow-up after Enhanced Recovery. Gastrointest. Nurs. 2012, 10, 51–58. [Google Scholar] [CrossRef]

	



Melloul, E.; Hübner, M.; Scott, M.; Snowden, C.; Prentis, J.; Dejong, C.H.C.; Garden, O.J.; Farges, O.; Kokudo, N.; Vauthey, J.-N.; et al. Guidelines for Perioperative Care for Liver Surgery: Enhanced Recovery After Surgery (ERAS) Society Recommendations. World J. Surg. 2016, 40, 2425–2440. [Google Scholar] [CrossRef]

	



Joliat, G.-R.; Kobayashi, K.; Hasegawa, K.; Thomson, J.-E.; Padbury, R.; Scott, M.; Brustia, R.; Scatton, O.; Tran Cao, H.S.; Vauthey, J.-N.; et al. Guidelines for Perioperative Care for Liver Surgery: Enhanced Recovery After Surgery (ERAS) Society Recommendations 2022. World J. Surg. 2023, 47, 11–34. [Google Scholar] [CrossRef]

	



Ovaere, S.; Boscart, I.; Parmentier, I.; Steelant, P.J.; Gabriel, T.; Allewaert, J.; Pottel, H.; Vansteenkiste, F.; D’Hondt, M. The Effectiveness of a Clinical Pathway in Liver Surgery: A Case-Control Study. J. Gastrointest. Surg. 2018, 22, 684–694. [Google Scholar] [CrossRef]

	



Ni, T.-G.; Yang, H.-T.; Zhang, H.; Meng, H.-P.; Li, B. Enhanced Recovery after Surgery Programs in Patients Undergoing Hepatectomy: A Meta-Analysis. World J. Gastroenterol. 2015, 21, 9209–9216. [Google Scholar] [CrossRef] [PubMed]

	



Burchard, P.R.; Dave, Y.A.; Loria, A.P.; Parikh, N.B.; Pineda-Solis, K.; Ruffolo, L.I.; Strawderman, M.; Schoeniger, L.O.; Galka, E.; Tomiyama, K.; et al. Early Postoperative ERAS Compliance Predicts Decreased Length of Stay and Complications Following Liver Resection. HPB 2022, 24, 1425–1432. [Google Scholar] [CrossRef] [PubMed]

	



ENCARE A.B. ERAS® Qualified Centers. Available online: https://encare.net/map/ (accessed on 12 January 2024).

	



Mayring, P. Qualitative Inhaltsanalyse. Grundlagen und Techniken, 13th revised ed.; Julius Beltz GmbH & Co. KG: Weinheim, Germany, 2022; ISBN 978-3-407-25898-4. [Google Scholar]

	



Mokkink, L.B.; De Vet, H.C.W.; Prinsen, C.A.C.; Patrick, D.L.; Alonso, J.; Bouter, L.M.; Terwee, C.B. COSMIN Risk of Bias Checklist for Systematic Reviews of Patient-Reported Outcome Measures. Qual. Life Res. 2018, 27, 1171–1179. [Google Scholar] [CrossRef] [PubMed]

	



Mokkink, L.B.; Terwee, C.B.; Patrick, D.L.; Alonso, J.; Stratford, P.W.; Knol, D.L.; Bouter, L.M.; De Vet, H.C.W. The COSMIN Checklist for Assessing the Methodological Quality of Studies on Measurement Properties of Health Status Measurement Instruments: An International Delphi Study. Qual. Life Res. 2010, 19, 539–549. [Google Scholar] [CrossRef]

	



Donsel, P.O.; Missel, M. What’s Going on after Hospital?—Exploring the Transition from Hospital to Home and Patient Experiences of Nurse-led Follow-up Phone Calls. J. Clin. Nurs. 2021, 30, 1694–1705. [Google Scholar] [CrossRef]

	



Black, N.; Varaganum, M.; Hutchings, A. Relationship between Patient Reported Experience (PREMs) and Patient Reported Outcomes (PROMs) in Elective Surgery. BMJ Qual. Saf. 2014, 23, 534–542. [Google Scholar] [CrossRef]

	



National Health Service NHS Patient Experience Framework. Available online: https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/215159/dh_132788.pdf (accessed on 29 December 2023).

	



EuroQol Research Foundation EQ-5D-5L User Guide. Available online: https://euroqol.org/publications/user-guides/ (accessed on 28 May 2023).

	



Benson, T.; Benson, A. Routine Measurement of Patient Experience. BMJ Open Qual. 2023, 12, e002073. [Google Scholar] [CrossRef]

	



Benson, T.; Potts, H.W. A Short Generic Patient Experience Questionnaire: HowRwe Development and Validation. BMC Health Serv. Res. 2014, 14, 499. [Google Scholar] [CrossRef]

	



Devlin, N.; Parkin, D.; Janssen, B. An Introduction to EQ-5D Instruments and Their Applications. In Methods for Analysing and Reporting EQ-5D Data; Springer International Publishing: Cham, Switzerland, 2020; pp. 1–22. ISBN 978-3-030-47621-2. [Google Scholar]

	



Dindo, D.; Demartines, N.; Clavien, P.-A. Classification of Surgical Complications: A New Proposal with Evaluation in a Cohort of 6336 Patients and Results of a Survey. Ann. Surg. 2004, 240, 205–213. [Google Scholar] [CrossRef] [PubMed]

	



Dokmak, S.; Ftériche, F.S.; Borscheid, R.; Cauchy, F.; Farges, O.; Belghiti, J. 2012 Liver Resections in the 21st Century: We Are Far from Zero Mortality. HPB 2013, 15, 908–915. [Google Scholar] [CrossRef]

	



Slankamenac, K.; Graf, R.; Barkun, J.; Puhan, M.A.; Clavien, P.-A. The Comprehensive Complication Index: A Novel Continuous Scale to Measure Surgical Morbidity. Ann. Surg. 2013, 258, 1–7. [Google Scholar] [CrossRef] [PubMed]

	



Vandrevala, T.; Senior, V.; Spring, L.; Kelliher, L.; Jones, C. ‘Am I Really Ready to Go Home?’: A Qualitative Study of Patients’ Experience of Early Discharge Following an Enhanced Recovery Programme for Liver Resection Surgery. Support. Care Cancer 2016, 24, 3447–3454. [Google Scholar] [CrossRef]

	



Wang, D.; Hu, Y.; Liu, K.; Liu, Z.; Chen, X.; Cao, L.; Zhang, W.; Li, K.; Hu, J. Issues in Patients’ Experiences of Enhanced Recovery after Surgery (ERAS) : A Systematic Review of Qualitative Evidence. BMJ Open 2023, 13, e068910. [Google Scholar] [CrossRef]

	



Cusack, M.; Taylor, C. A Literature Review of the Potential of Telephone Follow-up in Colorectal Cancer. J. Clin. Nurs. 2010, 19, 2394–2405. [Google Scholar] [CrossRef]

	



Spencer, C.L.; Court, E.L.; Francis, N.K. Cognitive Behavior Counseling: Preoperative Preparation in ERAS. In Enhanced Recovery after Surgery; Ljungqvist, O., Francis, N.K., Urman, R.D., Eds.; Springer International Publishing: Cham, Switzerland, 2020; pp. 101–103. ISBN 978-3-030-33442-0. [Google Scholar]

	



Sliwinski, S.; Werneburg, E.; Faqar-Uz-Zaman, S.F.; Detemble, C.; Dreilich, J.; Mohr, L.; Zmuc, D.; Beyer, K.; Bechstein, W.O.; Herrle, F.; et al. A Toolbox for a Structured Risk-Based Prehabilitation Program in Major Surgical Oncology. Front. Surg. 2023, 10, 1186971. [Google Scholar] [CrossRef] [PubMed]

	



EORTC Quality of Life Group Website EORTC—Quality of Life of Cancer Patients. Available online: https://qol.eortc.org/questionnaire/eortc-qlq-c30/ (accessed on 8 September 2023).

	



Black, N. Patient Reported Outcome Measures Could Help Transform Healthcare. BMJ 2013, 346, f167. [Google Scholar] [CrossRef]

	



Devlin, N.; Pickard, S.; Busschbach, J. The Development of the EQ-5D-5L and Its Value Sets. In Value Sets for EQ-5D-5L; Devlin, N., Roudijk, B., Ludwig, K., Eds.; Springer International Publishing: Cham, Switzerland, 2022; pp. 1–12. ISBN 978-3-030-89288-3. [Google Scholar]

	



Jenkins, D.G.; Quintana-Ascencio, P.F. A Solution to Minimum Sample Size for Regressions. PLoS ONE 2020, 15, e0229345. [Google Scholar] [CrossRef] [PubMed]

	



Lakens, D. Sample Size Justification. Collabra Psychol. 2022, 8, 33267. [Google Scholar] [CrossRef]

	



Vanbrabant, L.; Van De Schoot, R.; Rosseel, Y. Constrained Statistical Inference: Sample-Size Tables for ANOVA and Regression. Front. Psychol. 2015, 5, 1565. [Google Scholar] [CrossRef] [PubMed]

	



Devlin, N.J.; Parkin, D.; Browne, J. Patient-Reported Outcome Measures in the NHS: New Methods for Analysing and Reporting EQ-5D Data. Health Econ. 2010, 19, 886–905. [Google Scholar] [CrossRef]

	



Lee, L.; Tran, T.; Mayo, N.E.; Carli, F.; Feldman, L.S. What Does It Really Mean to “Recover” from an Operation? Surgery 2014, 155, 211–216. [Google Scholar] [CrossRef]








[image: Healthcare 12 00629 g001] 





Figure 1. Changes of EQ-5D-5L levels over the three survey timepoints in the five EQ-5D-5L dimensions as percentage [27]; (a) Mobility; (b) Self-Care; (c) Usual Activities (e.g., work, study, housework, family or leisure activities); (d) Pain/Discomfort; (e) Anxiety/Depression; Legend: EQ5D5L-0 = preoperatively, N = 10; EQ5D5L-D = at discharge, N = 9; EQ5D5L-4W = four-week follow-up, N = 10). 
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Figure 2. Change of EQ VAS for the three survey timepoints (mean values, percentages). 






Figure 2. Change of EQ VAS for the three survey timepoints (mean values, percentages).



[image: Healthcare 12 00629 g002]







 





Table 1. Population characteristics.






Table 1. Population characteristics.










	
	Qualitative Content Analysis

N = 13
	Prospective Questionnaire Survey

N = 10





	Age [years]
	
	



	Mean ± SD
	55.5 ± 10.0
	62.8 ± 11.5



	Median
	56
	65



	Sex
	
	



	Male
	46.2%
	70.0%



	Female
	53.8%
	30.0%



	Surgical approach
	
	



	Robotic
	61.5%
	70.0%



	Standard Laparoscopic
	23.2%
	20.0%



	Open
	15.3%
	10.0%



	Main procedure name
	
	



	Segmentectomies/Atypical resections
	61.5%
	80.0%



	Wegde resections
	
	10.0%



	Extended left hemihepatectomy
	15.4%
	



	Right hemihepatectomy
	23.1%
	



	Extended right hemihepatectomy
	
	10.0%



	Histological diagnosis
	
	



	Colorectal liver metastasis
	53.8%
	30.0%



	Non-colorectal/non-neuroendocrine liver metastases
	7.7%
	10.0%



	Perihilar cholangiocarcinoma
	7.7%
	



	Intrahepatic cholangiocellular carcinoma
	7.7%
	



	Hepatocellular carcinoma
	
	30.0%



	Hepatocellular adenomas
	15.4%
	



	Hemangioma
	
	10.0%



	Other benign disease
	7.7%
	20.0%



	Oncological diagnosis
	
	



	Yes
	76.9%
	70.0%



	No
	23.1%
	30.0%







SD = Standard deviation.













 





Table 2. Classical outcome parameters.
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	Qualitative Content Analysis

N = 13
	Prospective Questionnaire Survey

N = 10





	LOS 1 [days]
	
	



	Mean ± SD
	7.1 ± 6.0
	8.8 ± 11.8



	Median
	6.0
	5.0



	Complications [CD 2]
	
	



	No complications
	61.5%
	60.0%



	CD I
	7.7%
	0%



	CD II
	15.4%
	30.0%



	CD IIIa
	15.4%
	10.0%



	Readmission 3
	7.7%
	10.0%







1 LOS = Length of stay after surgery 2 CD = Clavien-Dindo Classification of surgical complications [31] 3 Readmission within 30 days after surgery; SD = Standard deviation.













 





Table 3. PREM survey analysis.
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	Mean (N = 10)





	Interprofessional care services 1
	



	Friendliness
	1.00



	Listening and explaining
	1.20



	Waiting times
	1.40



	Appointment coordination
	1.30



	Feeling informed
	1.30



	Interprofessional collaboration 2
	



	Professionals talk to each other
	1.20



	Staff know what others are doing
	1.20



	I don´t have to repeat my story
	1.30



	Different professionals work well together
	1.10







1 1 = very satisfied, 2 = satisfied, 3 = dissatisfied, 4 = very dissatisfied. 2 1 = strongly agree, 2 = agree, 3 = neutral, 4 = disagree.
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