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Background: Clinical handovers have been identified as high-risk situations for medical treatment errors. It has been shown that handover checklists lead to a reduced rate of medical errors and mortality. However, the influence of handover checklists on essential patient outcomes such as prevalence of sepsis, mortality, and length of hospitalization has not yet been investigated in a randomized controlled trial (RCT).

Objectives: The aim of the present pilot study was to estimate the effect of two different handover checklists on the 48 h sepsis-related organ failure assessment (SOFA) score and the feasibility of a respective clinical RCT.

Methods: Outcome parameters and feasibility were investigated implementing and comparing an intervention with a control checklist.

Design: Single center two-armed cluster randomized prospective crossover pilot study.

Setting: The study took place over three 1-month periods in an intensive care unit (ICU) setting at the University Hospital Aachen.

Patients/Participants: Data from 1,882 patients on seven ICU wards were assessed, of which 1,038 were included in the analysis.

Intervention: A digital standardized handover checklist (ISBAR3) was compared to a control checklist (VICUR).

Main Outcome Measures: Primary outcome was the 2nd 24 h time window sepsis-related organ failure assessment (SOFA) score. Secondary outcomes were SOFA scores on the 3rd and 5th 24 h time window, mortality, reuptake, and length of stay; handover duration, degree of satisfaction, and compliance as feasibility-related outcomes.

Results: Different sepsis scores were observed only for the 1st 24 h time window after admission to the ICU, with higher values for ISBAR3. With respect to the patient-centered outcomes, both checklists achieved similar results. Average handover duration was shorter for VICUR, whereas satisfaction and compliance were higher for ISBAR3. However, overall compliance was low (25.4% for ISBAR3 and 15.8% for VICUR).

Conclusions: Based on the results, a stratified randomization procedure is recommended for following RCTs, in which medical treatment errors should also be investigated as an additional variable. The use of control checklists is discouraged due to lower acceptance and compliance among healthcare practitioners. Measures should be undertaken to increase compliance with the use of checklists. Clinical outcome parameters should be carefully selected.

Trial Registration: ClinicalTrials.gov, Identifier [NCT03117088]. Registered April 14, 2017.
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INTRODUCTION

Improving safety for patients in health care is a crucial, yet challenging endeavor. The World Health Organization (WHO) defines patient safety as “the absence of preventable harm to a patient during the process of health care and reduction of risk of unnecessary harm associated with health care to an acceptable minimum” (1). High prevalence rates of procedural errors in health care, often leading to patient harm, emphasize the relevance of the patient safety concept. As an example, the WHO points out that medical errors and health care related events occur in 8–12% of hospitalized patients in Europe (2). Fifty to seventy percent of these medical errors could be avoided by comprehensive systematic strategies (2), such as evidence-based interventions (3, 4). Accordingly, patient safety has increasingly gained public (4, 5) and scientific interest (6) and a growing awareness of the importance of patient safety in clinical practice.

In the course of continuous medical and technological development and the increasing complexity of health care, error possibilities rise. During treatment, patients are cared for in an interdisciplinary and interprofessional setting. Moreover, the treatment often takes place in different locations and the treatment team varies frequently due to shift changes. This complexity creates interface situations such as clinical handovers, which have been identified as high-risk situations for medical treatment errors (7–10).

Being a long-identified risk factor in other safety-related domains such as aviation (11), inadequate communication is a threat to patient safety as well (10, 12). A largescale European Commission project considers deficient handover communication as the cause of 25–40% of all adverse events (13). Similarly, according to McSweeney et al. (14) communication failures during handover lead to negative effects on patient care, such as subsequent medication errors, inaccurate patient plans or delayed hospital discharges. Additionally, Starmer et al. (15) substantiated the relationship between poor handovers, errors, and preventable adverse events.

The identification of handovers as risk situations (16) has made them a main target of patient safety initiatives (17, 18). Handovers regarding intensive care patients may be especially critical as these patients are often unable to verbalize their own health care problems and needs. Accordingly, the Agency for Healthcare Research and Quality (AHRQ) and the Accreditation Council for Graduate Medical Education (ACGME) have declared the improvement of handovers as a top priority of the US-wide efforts to improve patient safety (15). To increase patient safety in handover situations, the use of checklists has been recommended (19, 20). Checklists support memory and attention and standardize the communication in handover situations. Thus, they can help to prevent misunderstandings and the loss of valuable information. It has been shown that the implementation of checklists leads to a reduced rate of medical errors (15). However, research has only recently begun to address the impact of handover checklists on clinical patient outcomes (21). So far, no clinical trials have investigated the influence of handover checklists on essential parameters such as patient mortality, prevalence of sepsis, and length of hospitalization in a randomized controlled trial.

The aim of the present pilot study was to estimate the effect size of a checklist intervention on the emergence of sepsis after 48 h for a future randomized controlled trial (RCT). Moreover, a second aim was to evaluate feasibility aspects of the respective RCT.

For this purpose, the present pilot study evaluated the following aspects:

1) The potential effect of a structured clinical handover checklist (ISBAR3: Identification, Situation, Background, Assessment, Recommendation, Read-back, Risk) (see Figure 1) on patient-related objective outcome parameters (sepsis-related organ failure assessment (SOFA) scores after 48 h (primary outcome) and on mortality, reuptake, and length of stay (secondary outcomes) in an ICU setting. To exclude a potential bias of unspecific observer effects (22), a control condition was employed, i.e., an unspecific handover checklist (VICUR: vaccination status, insurance status, contact person, utilization, rehabilitation) (see Figure 2).

2) As feasibility-related outcome parameters, we evaluated handover duration, degree of satisfaction, and compliance among the ICU staff. The aim of the feasibility aspect was to evaluate a large-scale dummy run of the trial procedures and to determine recruitment and compliance rates; moreover, our aims were to estimate the effect size for our primary outcome parameter and to evaluate the suitability of the primary and secondary outcome parameters for a future large-scale RCT (23).
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FIGURE 1. The ISBAR3 checklist.
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FIGURE 2. The VICUR checklist.




MATERIALS AND METHODS


Ethics Approval

This study was performed in line with the principles of the Declaration of Helsinki. The study protocol was approved by the Ethical Committee of the Faculty of Medicine of RWTH Aachen University (Chairperson Prof. Dr. med. G. Schmalzing) (EK 075/17) on May 24th, 2017.



Study Setting

The single center pilot study was conducted during 6 months (May–October 2017) simultaneously on seven ICU wards at the University Hospital RWTH Aachen, Germany (Department of Intensive Care Medicine and Intermediate Care), providing 105 operative intensive care beds and focusing in part on a specific patient clientele. The main focal points are neurosurgery, cardiac surgery, visceral surgery, burn surgery, and weaning. Surgical ICU patients outside of this scope can be admitted to any of the ICU wards.



Participants, Inclusion, and Exclusion Criteria

All physicians working on ICU wards during data acquisition received the study information and signed the written consent. They were informed that their participation was voluntary and could be discontinued at any time without explanation or any disadvantages. The medical personnel was informed how to use the tablet PC, but there was no special training on how to use the checklist to minimize the risk of performance bias. Those meeting the following criteria were excluded: chief of the department, colleagues involved in study group or expert group.

All patients treated on the ICU wards during the study were included in the analysis except for patients with less than two documented handovers with the checklist. Moreover, all patients under the age of 18 years and pregnant women were excluded due to different standard values for the patient-related outcomes.



Study Design

We conducted a two-armed cluster-randomized crossover prospective single center pilot study, using a three-period two-conditions layout, in which ISBAR3 (A) and VICUR (B) served as two conditions. Specifically, we used a balanced model with the two sequences ABB and BAA. The participating ICU wards were assigned to two sequences by a random allocation rule with a ratio of 3:4 (Figure 3). Randomization lists were created with randomizeR (24) and conducted by our statistician.


[image: Figure 3]
FIGURE 3. Study design.


Three times a data collection period of one month was followed by a one-month wash-out period (30 days each). During the data collection periods, two different checklists were used (see Intervention section for details) and online satisfaction questionnaires were delivered afterwards. Blinding was reached by concealing the purpose of both checklists from the study participants, i.e., the physicians were not told what the idea behind the ISBAR3 and VICUR checklists was. Respectively participants were instructed to carry out the bedside handover as usual—performing it at the physicians' shift changes every 12 h—while using the checklists and ticking off all items. The participants did not know in advance which checklist would be used.



Intervention

An online based application (app), to which the physicians had access via tablets (iPad Mini®), was created in collaboration with the Department for Medical Statistics. The use of the app had the following benefits: Recording the demographic data (e.g., age, function, or experience) of the performing physicians, providing the checklists, and checking off of items that have already been completed, recording of time and assignment of the recorded data to the patient. Brief instructions for the usage of the tablets and the study-procedure were performed before data collection.

Physicians were instructed to use the checklists as mnemonic and structuring aid during shift-to-shift handovers that took place twice a day. The two checklists used were ISBAR3 and VICUR.

Checklist ISBAR3 (Figure 1): The concept SBAR (Situation, Background, Assessment, Recommendation), initially established in the US Navy (16), is a communication tool that creates the conditions for an effective, succinct, timely, and consistent transfer of communication (16) in complex situations (25). It is standardized, simple, structured, flexibly applicable to a wide variety of settings (26) and has also been adapted to healthcare (27, 28). The use of SBAR allows the reduction or avoidance of errors caused by misunderstandings, loss of information, or misinterpretation (26). It has been recommended by the WHO (29), the Joint Commission (30), and the German Society of Anaesthesiology and Intensive Care Medicine (DGAI) (31) for use during handover as well as by the Institute for Healthcare Improvement (IHI) (32) and the Agency for Healthcare Research and Quality (AHRQ) (33) for use in critical situations.

ISBAR3 (Identification, Situation, Background, Assessment, Recommendation, Read-back, Risk) is an adaptation of SBAR. The addition of the letter “I” is intended to ensure knowledge of the identity of the conversation partners and the patient they are talking about (7) and to guarantee mutual attention. Adding two “Rs” allows the sender to check if the conversation partner has received the transmitted information (7, 34) and enables possible further inquiries (10). Potential risks for the subsequent patient treatment are pointed out.

Checklist VICUR (Figure 2): VICUR (Vaccination status, Insurance status, Contact person, Utilization, Rehabilitation) is a checklist developed by a group of experts inspired by the “Project White List” (“Projekt Weisse Liste”) (35) which is a guidepost in the German health care system offering patients and their relatives support in their search for suitable doctors, hospitals, and nursing facilities. VICUR is an alternative checklist with healthcare background which does not include communication and patient safety aspects and was therefore introduced as a control condition to minimize Hawthorne effects.

A satisfaction questionnaire was designed on the basis of expert opinions to assess the potential influence of using checklists on the completeness, structure and duration of physician handovers. Also, the perceived influence on the patient outcome and the willingness to continue using the checklist were captured. Finally, the overall checklist was evaluated on the basis of grades (scale from 1 to 6, 1 being “excellent”, 6 being “very poor”) and free text evaluation.



Outcome Measurements

For descriptive purposes, we assessed demographic data, specialization, professional experience in years, and professional status of the physicians. Next to physicians' data and handover duration, the patient outcome parameters SOFA score (for Days 1–5 after submission, with 2 days (48 h) being our primary outcome), mortality, length of stay (LOS), and reuptake on ICU were recorded during intervention using the IntelliSpace Critical Care and Anesthesia-system® (ICCA-system®), which is used by default in the ICUs of the University Hospital Aachen (UKA) to document patient data such as patient diagnoses, vital signs, medication and progress documentation, both by nursing staff and physicians. Communication with clinical IT systems and devices enabled precise information transfer (36). SOFA scores were recorded routinely each morning at ~06:00 A.M. These parameters had been considered important by a group of experts, who were interviewed using the Delphi method. As a quality indicator, handover duration was recorded automatically and invisibly for the physicians. Moreover, we evaluated compliance (i.e., the percentage of handovers for which the checklists were used) and satisfaction (grades from 1 to 6, 1 being “excellent,” 6 being “very poor”), via an online-based questionnaire.



Sample Size

In concordance with the extensions of the CONSORT 2010 statement (37) for randomized pilot and feasibility trials, a formal sample size calculation is not required for pilot studies. Nevertheless, a sample size justification was conducted on the basis of the number of handovers being carried out regularly within a time period of 6 months. We estimated that about 1,700 patients would receive treatments on the seven ICU wards at the University Hospital Aachen during a 6-month period.



Statistical Analysis

Statistical analyses were conducted using SPSS Statistics (Version 25; IBM Corp., Armonk, NJ, USA) and on the basis of the intention-to-treat principle. Analyses for patient-related endpoints were performed on cluster level. Mortality was defined as the ratio of deaths and the total number of patients (in %) during the respective period; reuptake was determined as the ratio of reuptakes and the total number of patients (in %) during the respective period. Unbiased estimates for treatment differences between these endpoints were calculated after Reed (38). First, mean SOFA scores were calculated for each of the seven wards for each period in both sequences. Second, for each ward, a treatment contrast C was calculated based on these mean values. For Arm 1, the calculation was based on the formula C1 = (2*A – B1 – B2); for Arm 2, the calculation was based on the formula C2 = (2*B – A1 – A2), respectively. The treatment difference was then calculated as the difference between treatment effects, i.e., C1 – C2. Significance testing was subsequently performed based on these ward-wise treatment differences. Handover durations were calculated on handover level and compared with independent samples t-tests between checklists and, for explorative purposes, with respect to weekday (working day, i.e., Monday–Friday vs. weekend, i.e., Saturday and Sunday) and daytime (morning shift change vs. evening shift change). Moreover, assessments of the checklists by the users were analyzed. Ratings of the checklists by the employees were aggregated over periods and compared between checklists by independent samples t-tests. Compliance was defined as the ratio of handovers using the checklists and the number of total possible handovers. Besides comparisons between checklists, we again investigated weekday and daytime effects on the frequency of checklist use. Differences in frequency distributions between checklists were assessed with χ2 tests. Significance for all statistical tests was assessed in a two-tailed fashion (if applicable). Significance levels were defined as p < 0.05 for all tests. All reported mean differences reflect the treatment difference (ISBAR3 – VICUR).




RESULTS


Descriptive Statistics: Patient Data

From 1,882 patients on the wards in the respective time frame, 1038 met the inclusion criteria. 63.1% of the patients were male; mean patient age was 64.6 years. Patients were assigned from 15 different clinical departments, most frequently from the thoracic surgery, general surgery, and neurosurgery. Most of the admission diagnoses (n = 376) were diseases of the circulatory system. Thus, the total patient number exceeds our a-priori estimate (1,700 patients), and the final sample size of 1,038 patients meets the recommendations from the scientific literature (39–41).



Descriptive Statistics: Physician's Data

Sixty-one physicians signed the written consent and participated. 60.7% of the physicians (n = 37) were residents, 18% were board certified specialists (n = 11), 19.7% (n = 12) were attending physicians and 1 function (1.6%) was not reported. The most frequently reported discipline was anesthesia with 48 (78.7%) physicians. 13.1% were surgeons and only four physicians (6.6%) belonged to internal disciplines.



Clinical Outcome Parameters
 
SOFA Score

The results reported in Table 1 show a significant difference for the 1st 24 h time window after ICU admission, with higher SOFA scores for ISBAR3 compared to VICUR (p = 0.02) while the other time points yielded no significant differences. The primary outcome parameter was the SOFA score at the 2nd 24 h time window (48 h).


Table 1. Treatment difference (ISBAR3 – VICUR) in SOFA scores after ICU admission.
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Mortality, LOS, and Reuptake on ICU

Within 30 days after admission, the mortality rate of patients was 8.1%. No significant difference between the checklists emerged (mean difference 1.59, t = 0.30, and p = 0.77).

The mean LOS within 30 days after admission was 6.8 ± 8.8 days. No significant difference between the checklists emerged (mean difference 5.26, t = 1.47, and p = 0.20).

The reuptake rate of patients within 30 days after admission was 7.5%. No significant difference between the checklists emerged (mean difference −7.03, t = −1.43, and p = 0.21).



Handover Duration

Average handover duration was 66.32 ± 87.10 seconds for ISBAR3 and 43.91 ± 73.37 seconds for VICUR. Durations differed significantly between checklists, indicating a shorter duration for VICUR (t = 8.02, p > 0.001). No differences with respect to duration emerged between working days (Monday–Friday) and weekends (Saturday–Sunday) for both ISBAR3 (t = 0.20, p = 0.84) and VICUR (t = 1.02, p = 0.31). Remarkably, for VICUR, morning handovers were significantly shorter than evening handovers (t = 4.50, p < 0.001), whereas no such effect was observed for ISBAR3 (t = 0.75, p = 0.45).



Satisfaction and Compliance

Concerning satisfaction ISBAR3 achieved significantly better grades than VICUR (mean difference 0.87, t = 3.43, p < 0.001). Overall, compliance was 25.4% for ISBAR3 and 15.8% for VICUR. Thus, compliance was significantly higher for ISBAR3 (χ2 = 216.55, p < 0.001). 85.1% of all ISBAR3 handovers were on working days (i.e., 14.9% were on weekends), whereas the proportion was 77.2% on working days for VICUR handovers (i.e., 22.8% were on weekends). Assuming an equal distribution over all weekdays, we would expect 71.43% of handovers for working days and 28.57 of handovers for weekends. Thus, there was a culmination of checklist handovers on working days, which was more pronounced for the ISBAR3 condition. This difference in distributions between checklists was statistically significant (X2 = 33.54, p < 0.001). 58.2% of all ISBAR3 handovers took place in the morning shift change; 29.7% took place in the evening shift change. In other words, ISBAR3 was used almost twice as often in the morning as in the evening. For VICUR, 52.9% of handovers took place in the morning and 36.0% in the evening shift change (numbers missing to 100% were shift changes on other daytimes). Again, the difference in distributions between the two checklists was significant, confirming a relatively higher proportion for the morning shift change for ISBAR3 (X2 = 13.65, p < 0.001).

The satisfaction questionnaire was filled out by physicians 35 times (57.4%) in the first period, 31 times (50.8%) in the second period, and 27 times (44.3%) in the third period. The evaluation of the free text comments reflects the preference of ISBAR3. Overall, regardless of the checklist used, the criticism ranged from occurrence of technical problems over request for detailed description of the checklist items to request for extensive training. The contents of the VICUR checklist, in contrast to ISBAR3, were not considered to be relevant. Moreover, an increased expenditure of time as compared to the regular handover procedure was criticized for VICUR.





DISCUSSION

The aim of the present pilot study was to estimate effect sizes of a structured clinical handover checklist on patient-related objective outcome parameters and to investigate feasibility aspects with regard to an RCT on patient safety. Specifically, the study was the first RCT to define patient safety based on clinical outcome parameters. Results show the potential of an RCT to include large samples of patient handovers, but they also highlight a number of points to be considered. The randomized and controlled crossover design is a clear methodical strength of the study (42).

When comparing the checklists, results did not reveal a superiority concerning outcomes. In specific, no effect of the checklist was observed on our primary outcome parameter (SOFA score for the second 24 h time window/after 48 h). On the contrary, ISBAR3 even yielded higher average SOFA scores on a descriptive level. The treatment difference (ISBAR3 – VICUR) for this time point was 1.78, indicating a higher mean SOFA score for ISBAR3, although only on a descriptive and not on a statistically significant level. However, there is evidence that the latter does not argue against the use of ISBAR3 but may instead be attributed to different baseline levels in SOFA scores at the time of admission. In fact, the analysis of the SOFA scores yielded a difference between the checklists only for the first time point (first 24 h time window), which indicates differences already shortly after admission to the ICU. It appears likely that these differences were present already at the time of admission. In summary, the present data does not allow the estimation of an effect size for our primary outcome in favor of ISBAR3,, and we have no reason to assume that any effect in favor of VICUR (significant or not) can be attributed to the checklist; instead, a systematic difference in baseline levels is the likely explanation. Nonetheless, from the study findings there is no reason for us to believe that SOFA scores per se are not suited as outcome parameters for a future RCT on the effects of handover checklists.

The baseline difference in SOFA scores is remarkable, given the randomization and the crossover design. Although the scores were recorded during the regular daily visits and not at the time point of admission, it seems justifiable to assume that this difference was unrelated to the checklist in use and affected SOFA scores at all following time points. A possible explanation may be a random fluctuation of SOFA scores within as well as between the ICUs over time. Table 2 shows a considerable variation for the average day 1 SOFA scores over the three periods. Remarkably, this was most pronounced for the ICU Ward for Operative Intensive Care Medicine (OIM2) with the largest sample size,whereas the small weaning station (WEA) had relatively stable average values. This may result from different specializations and patient groups of the units. Patients on the WEA are generally already long-term treated and recovering, whereas post-abdominal-surgery patients on the OIM2 are usually in an acute condition. The latter may foster fluctuations in average illness severity, which is captured by SOFA scores. In addition, it should be considered that patients treated on the WEA have already been to an ICU and are in a clinically improved condition ready to be weaned from ventilation. This pre-selection may have caused the lower fluctuation on WEA.


Table 2. SOFA scores by ICU and sequence.
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Furthermore, as seen in our study, even randomized studies may be confronted with different baseline levels of clinical outcome parameters. In an ABB/BAA design, one sequence may be more affected by within-cluster fluctuations than the other if these fluctuations vary systematically between ICU types. Both effects are likely to be more pronounced in monocentric studies with a rather small number of clusters. However, for future studies we consider it essential to avoid such baseline confounds in patient outcomes, especially since sepsis scores also have a potential influence on other patient outcomes, such as mortality, reuptake, or duration of stay. To circumvent these methodical problems, we recommend the use of a stratified randomization according to specialization for future multicentre studies. To provide an adequate randomization in a single center design, we recommend a randomization on handover level instead of cluster level.

Besides the above-mentioned baseline differences, the missing effect of checklists on mortality rates may indicate that mortality per se is a too insensitive outcome parameter. Specifically, it may be necessary to consider that the death of a patient is rather frequent in an ICU (8.1% of all patients in our sample), whereas death due to a faulty handover is a rather rare event. In the vast majority of all cases, a faulty handover will have no negative consequences at all. Only those cases are critical where handover errors lead to treatment errors. A theory on how such treatment errors can occur and lead to death is explained in Reason's Swiss Cheese Model of System Accidents (43). According to Reason, accidents do not occur due to individual failures, but require a chain of failures caused by defects in various safety barriers. In addition, particular external circumstances must arise so that these defects emerge in a certain constellation entailing that the accident actually occurs. Thus, it can be assumed for handover processes that the potential failure during handover can only be detected if certain failures result in a certain constellation of treatment errors, occurring coincidently to external relevant circumstances (e.g., the increasing health condition of a patient caused by a hospital acquired infection making him or her more vulnerable) and end up in a fatal event. For further studies it thus seems reasonable to focus on deaths as a consequence of medical treatment errors. Additionally, larger sample sizes are required to detect differences in patient safety outcome parameters like mortality. This elaborate study has some limitations which are summarized in the following topics. An important point of discussion is that the study is conducted in a single-center design and further investigations are necessary to confirm a strong transferability. Furthermore, it is a challenge to define a good standard comparison group within the two options given. Comparing either the investigated intervention using digital handovers checklist with the current most representable situation in clinical departments, where handovers are done without a checklist is methodically very imprecise, or with content that does not concern patient safety issues difficult in terms of acceptance of the users thus challenging.

The randomized and controlled crossover design is a clear methodical strength of the study (42). However, looking at the satisfaction ratings our findings indicate that the two study arms (checklists) differed in their acceptance among the medical staff, suggesting that the perceived uselessness of VICUR was the major cause for the low compliance. VICUR was easily recognized as a control checklist by the physicians, which is also a likely explanation for the shorter duration of VICUR handovers. In a way, this corresponds to a kind of unvoluntary “self-unblinding” of the experimental condition. VICUR can thus be considered critical as a control condition. With regard to future multicentre studies, the use of control checklists such as VICUR should therefore be scrutinized. Instead, it appears more valid to compare a checklist to conventional handovers without a checklist. Here, potential Hawthorne effects could be avoided by informing the participants in both conditions that their performance is part of a study.

Furthermore, overall compliance was very low, with ISBAR3 being used in 25.4% and VICUR in only 15.8% of handovers. Under these circumstances clinical outcomes in both conditions are mainly based on handovers without any checklist and these low compliance rates drastically reduce statistical power. In order to increase the physicians' long-term motivation in future studies, incentives could be provided through an incentive system which analyses the physicians' needs and improvement suggestions such as simplifications of the daily workflow by integrating the checklist into the computer system and accessing it via tablet.

A remarkable finding was that, compared to VICUR, ISBAR3 was used preferably on working days and in the morning shift change. This is a very interesting aspect that, in our view, is a valuable puzzle piece for understanding the compliance with checklist use. A plausible explanation for this pattern of use is the presence of a senior physician during the handover/shift change in the morning on working days. In particular, we assume that senior physicians foster compliance by encouraging the use of a handover checklist since, based on their knowledge and experience, they consider it useful. Remarkably, this effect is mainly limited to ISBAR3, which is again in line with the perceived uselessness of VICUR.

There are two tentative conclusions that can be drawn from these findings. First, compliance with checklist use may benefit from an education on background and purpose of checklists. Second, control checklists such as VICUR are seemingly inadequate control conditions. Based on the present findings, it should even be taken into consideration that their use in studies may be harmful. If they are perceived as useless and if their use is not encouraged by senior physicians, it appears conceivable that they evoke the general impression of checklists being a waste of time. Especially for young residents, this would be a highly undesired effect.

In addition, compliance and the overall outcome could be increased by training in handover practices (15), to improve and fasten handover during stressful situations (31). Indeed, findings on the WHO Surgical Safety Checklist suggest that the effect of a checklist on patient safety aspects may be substantially larger when combined with team training on its correct application (44).

As these are complex strains, more experience has to be gathered and analyzed in further investigations. The authors are convinced that the present study provides an important scientific contribution to this topic and serves as guidance for further research.



CONCLUSION

Medical handovers are a burning issue in medicine concerning patient safety. Their continuous application and improvement are important goals. The present pilot study illustrates the complexity of this topic and shows both the potential and the pitfalls concerning outcome parameters and feasibility that should be considered in a future multicentre study. Further research is needed to measure the direct impact of structured handovers on patient outcomes with unambiguous parameters.
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