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Summary

BACKGROUND: Conducting ward rounds is a complex task requiring physicians and nurses to
make use of a large set of competencies. The inability to conduct effective rounds can lead to er-
rors of omission. Based on evidence gathered primarily in intensive care settings, checklists may
improve the structure of ward rounds, interprofessional communication, and clinical outcomes.

OBJECTIVE: To test the hypothesis that the implementation of a checklist to structure internal
medicine ward rounds reduces the omission of key clinical items.

DESIGN: This quality improvement study was designed as a prospective, monocentric, pre-post in-
tervention study.

PARTICIPANTS: Physicians and nurses conducting ward rounds in an internal medicine division of
a 1500-bed university hospital.

INTERVENTION: The implementation of a checklist with 19 key clinical items, defined as such be-
cause they are critical for patient care and must be discussed in every round for acute patients ad-
mitted to general internal medicine wards. An omission was defined as occurring when an item
was not discussed. The 19 items included the patient’s main diagnostics, new diagnostics or prob-
lems, orientation, sleep, pain, nutrition, bowel habits, mobility, thrombo-embolic prophylaxis, skin
and risk of bedsores, the presence and local status of IV catheters, the presence of a urinary cath-
eter, medication review, targeted patient history and clinical examination, daily and hospital goals,
discharge plan, and patient understanding.

MAIN MEASURES: The primary outcome was the number of key clinical items discussed during
ward rounds before and after the checklist implementation. Secondary outcomes included (a) the
proportion of patients with venous or urinary catheters, (b) catheter use in accordance with guide-
line-based indications, (c) the proportion of patients mobilised at two predefined times, (d) ward
round duration, (e) ward round location (bedside vs hallway), and (f) patients’ and nurses’ under-
standing of care goals, rated on a 0-100 visual scale.

RESULTS: The study period lasted six days before implementation, from 27 January to 3 February
2023, and six days after, from 18 to 25 April 2023. Rounds conducted by a resident and a nurse
were assessed using an observation plan, which ensured an equal distribution of observations
across all units in the division. In total, 56 residents and 83 nurses participated in 368 patient en-
counters (172 pre-intervention and 196 post-intervention).The median number of key clinical items
discussed per round increased from 11 [IQR 8.5-13] to 16 [IQR 14-18] (p <0.01) after the interven-
tion. The proportion of patients with urinary catheters decreased (9% vs 4%; p = 0.04), as did the
proportion with venous catheters in place without adequate indication (16% vs 2%; p <0.01). Pa-
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tient mobilisation did not improve: before the intervention, 48% of patients were found in bed, 36%
were sitting in their chairs, and 12% were walking, compared with 50%, 35%, and 11% after the in-
tervention, respectively. The understanding of care goals increased for patients (score of 85/100
[IQR 50-100] pre-intervention vs 90/100 [IQR 70-100] post-intervention; p = 0.04) and, to a lesser
extent, for nurses (90.5/100 [IQR 80-100] pre-intervention vs 100/100 [IQR 85-100] post-interven-
tion (p = 0.08).

LIMITATIONS: This was a monocentric study involving one specific type of ward round.

CONCLUSIONS: The implementation of a checklist to structure internal medicine ward rounds re-
duced the omission of key clinical items and improved adherence to standard-of-care protocols,
both of which are considered important mediators of clinical outcomes.

Introduction

In internal medicine hospital divisions, ward rounds are a core component of daily clinical practice,
during which the clinical progress of patients is assessed and decisions regarding the next stages
of care are taken [1-4]. Although ward rounds are not conducted uniformly across hospitals, the
model referred to as “interprofessional bedside rounding” is becoming increasingly common [5].
Such rounds are described as being “triadic,” as the healthcare providers, typically a physician and
a nurse, interact with patients at their bedside [1-3].

Conducting effective ward rounds is complex and requires a large set of skills and compe-
tencies, including teamwork, interprofessional clinical reasoning, communication, organisational
skills, and professionalism [6]. Junior physicians and nurses may lack some of these skills and
competencies due to a lack of training during their studies [7-9]. This lack of training is likely a
consequence of the absence of standardisation in how ward rounds are conducted [2,7-10].

The inability to conduct effective ward rounds may lead to errors of omission [10, 111, which
result from actions that are not taken [12] due to organisational difficulties or a lack of time [13].
Such errors can negatively impact patient safety [14, 15]. Moreover, ineffective ward rounds may
negatively impact healthcare team communication and collaboration, as well as patients’ under-
standing of care goals [1, 16-18].

Checklists are a type of cognitive aid that helps promote adherence to best practices and
avoid errors of omission [19]. Evidence also shows that checklists improve clinical outcomes, in-
cluding reducing rates of catheter-associated infections, reducing the duration of mechanical ven-
tilation, and reducing rates of ventilator-associated pneumonia [20]. Furthermore, they increase
satisfaction among healthcare providers by fostering team communication, teamwork, and patient-
centred care [21-24]. Nevertheless, most studies have been conducted in intensive care unit set-
tings. Little is known about the effectiveness of checklists in internal medicine hospital divisions,
where the proportion of elderly and multimorbid patients is higher [24-26].

Aim of the study

This study tested the following hypotheses: (1) the implementation of a checklist to structure ward
rounds in an internal medicine hospital division reduces the omission of key clinical items; and (2)
the reduction of omissions improves adherence to standard-of-care protocols, namely the reduc-
tion of venous and urinary catheters in place without a recognised indication.

Methods

Local context and aim

This study was conducted in the internal medicine division of Lausanne University Hospital, a terti-
ary teaching hospital in Western Switzerland. The division has 170 beds distributed across seven
units and provides care for 6,200 patients per year. A typical unit has 24 beds and is supervised by
an attending physician, a chief resident, and a head nurse. Each unit is run by three residents, four
nurses, and four nursing assistants.

In our division, bedside ward rounds are conducted daily by a resident-nurse pair. ward
rounds run between 10:00 and 11:30 am. Both the resident and the nurse have dedicated time be-
forehand to prepare [27].
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Therefore, although the daily conduct of ward rounds was structured, the content of the
ward rounds was not. This resulted in substantial heterogeneity in how ward rounds were per-
formed within the same hospital division, prompting the need to define and structure their content.
We aimed to achieve this using a checklist and designed a quality improvement study following the
SQUIRE guidelines [28].

Intervention

Development of a checklist

The content of the checklist was initially drafted after a literature review of published models [2,
22, 23, 29-361. Its items were then adapted to local needs through an iterative process by an inter-
professional team of nurses and physicians. The checklist was pilot tested in two different units for
about 12 months to gather feedback from the teams. Based on this feedback, it was refined and
approved by a local committee consisting of attending physicians, chief residents, and head
nurses. The final version included 19 key items, covering the aspects of ward rounds to be ad-
dressed during each patient encounter, divided into four sections (briefing; current and new prob-
lems [2 items]; “do not forget” items [12 items]; patient time [5 items]). The checklist is presented
in figure 1.

Figure 1: Internal medicine checklist (front and back). The checklist is translated into English from the original version in French.

Stage Where Who What

Briefing Outside room Physician «  Confidential information

Physician Explain WR process to the patient

ini + Current problems
Currf!nt c.llmcal Patient’s bedside P
situation

Nurse * New problems & questions

* Orientation + Sleep + Pain
*  Nutrition + Bowel habit
Mobility + VTE prophylaxis

«Do not forget»  Patient’s bedside Nurse .+ Skin and risks of bedsores

items IV cannulas (indication and local status)
Urinary catheters (indication)
Medication review
* Targeted history and examination
N - daily + o
Patient time Patient's bedside Physician Goals: daily + hospitalization

Discharge: date + preparations
Patient’s understanding + questions

Before WR

NURSING STAFF :

« Collects information for «Do not forget» items (verso)

« Completes treatment administration before 10 am (e.g. iv treatment administration)
+ Ensures that patients are present in their room for the WR (e.g. not showering)

+ Assists patients who need help getting up and sitting in a chair for WR

RESIDENT :

+ Reviews files of newly admitted patients

« Establishes or confirms daily goals for each patient

» Performs discharge interview for patients leaving the hospital

« Organizes paraclinical exams and monitors exam results

« Calls the patient primary care physicians and consultants as needed
« Enables call redirection to avoid interruptions during WR
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Development of recommendations for best practice

To ensure that clinicians correctly addressed the key checklist items, a document describing the
intended standard of care was prepared. A best practice recommendation was included for each
item of the “do not forget” section. The recommendations for best practice were based on local
guidelines (e.g. indications for and surveillance of venous catheters [37]), national guidelines (e.g.
indications for urinary catheters [38]), or international guidelines (e.g. thromboprophylaxis [39]),
depending on availability. The checklist and best practice recommendations were printed and dis-
tributed in pocket-card format (see figure 1); they were also made available as electronic resources
on the hospital intranet.

Implementation strategy

Because residents rotate every six months in our division, we focused on training senior physicians
and nurses, who do not rotate and are responsible for supervising their younger colleagues. These
clinical supervisors underwent a compulsory interprofessional, 3-hour session in which the ration-
ale for the project, the checklist, and their role and responsibilities as trainers and prompters were
explained. A short video illustrating how the new structured ward round should be conducted was
presented and discussed (video available upon request).

These trained senior staff members were expected to be the “champions” of the new ward
round structure and to prompt its use via role modelling (systematically using the checklist during
each ward round). In addition, trained staff provided regular reminders during morning meetings.
Residents and nurses underwent separate 1-hour information and training sessions, also using the
video.

Study of the intervention

Study design

A prospective pre- and post-intervention design was used to assess the impact of the intervention
as a whole, including the checklist itself and all the elements supporting its use (e.g. training, video
demonstration, prompting, and reminders). The different study phases are presented in the Appen-
dix.

Measures

Outcomes

The primary outcome was the number of key clinical items addressed during ward rounds before
and after the checklist was implemented. The key clinical items are described in the Appendix (ta-
ble S1).

Secondary outcomes were (a) the number of venous or urinary catheters present in hospi-
talised patients (i.e. the proportion of hospitalised patients with a venous or urinary catheter), (b)
the number of venous or urinary catheters that complied with institutional and national guidelines
in terms of indications [37,38], (c) the proportion of patients mobilised at two specific times of the
day, (d) ward round duration, (e) ward round location (bedside vs hallway), and (f) patients’ and
nurses' perceived level of understanding of care goals, assessed using a visual analogue scale (0
to 100).

Data collection

An observation plan was designed for rounds, which were conducted by a resident and a nurse
(see Appendix, figure S1). No senior physician or head nurse was present during these rounds. Ob-
servations were equally distributed across all units in the division. However, the two units where
the project was piloted were excluded from the pre-implementation observations. The resident-
nurse pair to be observed was informed on the same day. They were blinded to the exact type of
data being collected to reduce the Hawthorne effect. Each acute inpatient seen by a resident-
nurse pair during the ward round counted as a patient encounter.

Observers and observers’ training

Observers were final-year medical students with several months of clinical experience who first re-
sponded to the job offer emailed to all final-year students. They were trained by the research team
and performed calibration test observations as part of the training. After the test observations, ob-
servers could ask clarifying questions on how to interpret and score specific observed behaviours.
This process allowed the clarification and calibration of the scoring between observers.
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Observation periods

The observation of ward rounds before implementation lasted six days (27, 30, and 31 January and
1, 2, and 3 February 2023); the observation after implementation also lasted six days (18 to 21 April
and 24 and 25 April 2023). A short time frame of three months was selected to avoid potential con-
founding factors such as physicians’ rotations, seasonal differences in patients’ diseases, and oth-
er quality improvement initiatives.

Data collection tool

Data were collected using two paper sheets with two data collection methods: an observation
sheet and an audit sheet (available in the Appendix). The observation sheet collected dichotomous
data on the discussion of each of the 19 items on the checklist (Yes/No), as well as data on ward
round location and duration. These data were collected through direct observation. ward round lo-
cation was determined by the observer, based on where most of the ward round took place. ward
round duration was based on the start and end times of the ward round recorded by the observer.

The audit sheet was used to collect data on venous and urinary catheters (type and indica-
tion). First, the observers were tasked with documenting whether a urinary or venous catheter was
in place by checking each patient visited. Second, the observers asked the nurse or resident in
charge about the indication for the urinary or venous catheter, without discussing adequacy. Final-
ly, based on the nurse's or resident's answer, the observer selected an option from a list of indica-
tions (see audit sheet). The audit sheet also collected data on patients’ and nurses’ understanding
of care goals, which was assessed by questioning the nurses and the patients, typically immedi-
ately after the rounds. Rather than answering orally, nurses and patients rated their understanding
on a visual analogue scale (VAS; in millimetres, from O to 100, with 100 representing full under-
standing and O representing no understanding at all).

Data were initially collected on paper and then transcribed into a computerised database by
the observers. The first author performed quality control of the transcription process by verifying
consistency between the paper forms and the computerised database.

Because sufficient mobilisation of hospitalised patients is a common concern, we sought to
measure whether discussing this item during ward round would lead to a concrete impact on the
rate of patient mobilisation. Therefore, a pragmatic approach was used to measure patient mobili-
sation. This approach was based on the behavioural mapping method, which involves patient ob-
servation at set intervals [40]. We selected two times of day during which patients in our division
were the most likely to be mobilised: between 11:50 am and 12:35 pm (for lunch) and between 4:00
pm and 4:50 pm. These specific times were based on a previous study on patient mobilisation
conducted in our division [41]. The members of the research team performed the mobilisation audit
by visiting patients’ rooms in the different units of the division, during both periods of the day, one
week before and one week after implementation. The best value per patient and per day was con-
sidered (walking > sitting > in bed).

Data analysis

Sample size calculations and statistical analysis

A pilot study prior to the intervention found that, on average, 8 out of 19 checklist items were dis-
cussed during each ward round. Sample size calculations were therefore based on an expected in-
crease in discussion from 8 to 11 out of 19 checklist items after the intervention, with a power of
80%, an alpha level of 5%, and a one-sided test. Thus, 240 observations were required (120 be-
fore and 120 after implementation). Considering a participation rate of two-thirds (to account for
patients who were unavailable for the ward round), the number of required observations was in-
creased to 360.

Descriptive statistics are presented as absolute numbers and percentages for categorical
variables and as medians [interquartile range] for continuous variables. Pre- and post-intervention
comparisons for primary and secondary outcomes were initially conducted using the chi-square or
Fisher's exact test for categorical variables and the Kruskal-Wallis test for continuous variables. As
continuous variables showed asymmetric distributions as assessed by Q-Q plots, only nonpara-
metric statistics were applied. If an observation had missing information for one variable, it was ex-
cluded from the analyses of that specific variable but retained in the analyses of the other varia-
bles. No replacement of missing values, such as imputation or carry-forward methods, was per-
formed. A two-sided p-value < 0.05 was considered statistically significant. All statistical analyses
were conducted using Stata v.18.0 (Stata Corp, College Station, TX, USA).
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Ethics

This study focused on quality improvement and thus did not fall within the Swiss human research
laws according to the local ethics committee (CER-VD Req-2023-00794), which waived the need
to approve the study protocol. Written consent was obtained from all physicians and nurses con-
cerning the use of personal demographic data. All data were anonymised and managed in agree-
ment with national laws on the protection of personal data.

This study is reported according to the Revised Standards for Quality Improvement Report-
ing Excellence (SQUIRE) 2.0 [28].

Results

The healthcare teams working in the internal medicine division did not change during the pre- and
post-intervention phases. All residents and nurses consented to participate in the scheduled ob-
servations. Physicians’ and nurses’' demographic data are provided in table 1. In total, 368 nurse-
physician-patient encounters were observed (172 before, 196 after).

Table 1: Residents’ and nurses’ demographic data.

Before After Total
Observations, n 172 196 368
Residents, n 27 29 56
Age, median [IQR] 29.7 [28-30] 30.5[28.5-32] 30.11[28.25-31]
Gender, n (%)
Male 9 (33) 12 (47) 21(38)
Female 18 (67) 17 (59) 35 (63)
Post-graduate years, n (%)
<3 years 5(19) 6 (21) 11(20)
>3 years 22 (82) 23 (79) 45 (80)
Nurses, n 48 35 83
Age, median [IQR] 29 [26-32.5] 29 [26-34] 29 [26-34]
Gender, n (%)
Male 8 (17) 5(14) 13 (16)
Female 40 (83) 30 (86) 70 (84)
Postgraduate years, n (%)
< 3 years 17 (35) 13 (37) 30 (36)
> 3 years 29 (60) 21(60) 50 (60)
Missing data 2 (4) 1(3) 3(4)

Primary outcome

After the ward round checklist implementation, the median number of key clinical items discussed
during ward round significantly increased from 11 [IQR 8.5-13] to 16 [IQR 14~18] (p <0.001).

Figure 2 provides the proportion of ward rounds during which the key clinical items were
discussed, with a before-and-after comparison. Before the intervention, most key clinical items
were discussed in at most half of the ward rounds. After the intervention, all items were discussed
more often (ranging from 60% to 99% of ward rounds) (figure 2). For example, the discussion of
VTE prophylaxis increased from 19% of ward round before the intervention to 63% after the inter-
vention (p <0.001), skin issues and risk of bedsores increased from 31% before the intervention to
75% after the intervention (p <0.001) and sleep quality from 35% before to 82% after (p <0.001).
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Figure 2: Proportion of items of the checklist discussed before and after. VTE: venous thrombo-embolic; VC: venous catheters;
UC: urinary catheters.

% (194/195)
94% (161/172)

UC presence

% (188/196)
New problems and Questions

87% (150/172)

83% (157/189)
Targeted examination

75% (129/171)

91% (173/191)
75% (128/170)

Targeted history

93% (181/195)
Pain

74% (127/172)

91% (178/195)
Bowel habits

69% (118/172)

85% (163/192)
Daily and hosp goals

68% (116/171)

70% (133/191)
Discharge plan
53% (91/172)

|

79% (155/195)
Nutrition
52% (89/172)

|

5% (166/195)
Mobility
51% (88/172)

85% (166/195)
VC presence
50% (86/172)

89% (174/196)
Medication review
50% (85/169)

73% (141/194)
Orientation
49% (85/172)

|

66% (126/190)
Patient's understanding
48% (81/170)

|

60% (115/193)
Local VC complications
38% (66/172)

|

91% (179/196)
Main diagnoses

38% (66/172)

82% (160/194)
Sleep quality

35% (61/172)

75% (146/194)
Skin & risk of bedsores

|

31% (54/172)

63% (123/194)
VTE prophylaxis

|

19% (33/172)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

W After - % YES OBefore - % YES

Secondary outcomes

Table 2 shows the results of the secondary outcomes. The proportion of patients with a venous
catheter in place decreased from 71% before the intervention to 64% after the intervention (p =
0.136). More importantly, the proportion of patients with a venous catheter in place without a prop-
er indication decreased from 16% before the intervention to 2% after the intervention (p <0.01).
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Furthermore, the proportion of patients with a urinary catheter in place decreased from 9%
before the intervention to 4% after the intervention (p = 0.044). The proportion of urinary catheters
in place without a proper indication also decreased (9%, n = 2 before the intervention vs 0%, n = 0
after the intervention), but the number of cases was very small.

Active mobilisation was assessed for 838 patients (411 before the intervention and 427 after
the intervention). Before the intervention, 47.9% (n = 197) of patients were bedridden (no evidence
of them having been moved out of their beds at two distinct times during the day), 36.0% (n = 148)
were out of bed but sitting in a chair, and only 12.4% (n = 51) were walking. Our intervention did not
increase the number of patients mobilised during the day (table 2).

After the intervention, the proportion of ward rounds performed at patients’ bedsides in-
creased from 45% to 60% (p = 0.022), while rounding time increased from a mean of 92 minutes
(SD 24.0; 95% IC [88.6-95.9]) to 98 minutes (SD 24.8; 95% CI [94.6-101.7]) (p = 0.02).

Before the implementation of the checklist, both patients and nurses reported a high level of
perceived understanding of the care goals, which increased even further in the post-implementa-
tion phase (patients: 85/100 [IQR 50-100] before implementation vs 90/100 [IQR 70-100] after im-
plementation, p = 0.04; nurses: 90.5/100 [IQR 80-100] before implementation vs 100/100 [IQR
85-100] after implementation, p = 0.08). Before implementation, a high proportion of nurses fully
understood the care goals (scores of 100/100), which also increased after implementation (47%
before implementation vs 59% after implementation, p = 0.02) (table 2).

Table 2: Secondary outcomes.

Before After P-value *
Adherence to standard-of-care pro- |Patients in ward round encounters, N 172 196
cedures Venous catheters (VC) VC in place, n (%) 122 (71) 124 (63) 0136
VC in place without adequate indication, n (%) 19 (16) 2(2) <0.01
Urinary catheters (UC) UC in place, n (%) 16 (9) 8 (4) 0.044
UC in place without adequate indication, n (%) 2 (13) 0(0) NA
Patients in the mobilisation survey, N an 427
In bed, n (%) 197 (47.9) 212 (49.6) 0.93
Sitting in a chair, n (%) 148 (36.0) 150 (35.1)
Walking, n (%) 51(12.4) 48 (11.2)
Missing data, n (%) 15 (3.6) 17 (4.0)
Ward round duration, mean (SD), minutes 92 (24.0) 98 (24.8) 0.02
Ward round location, n (%) Patient's bedside 78 (45) 117 (60) 0.022
Patient's room (not bedside) 15 (9) 12 ()
Outside the patient's room 74 (43) 62 (32)
Missing data 5(3) 5(3)
Goals understanding, VAS/100, me- |Patients 85 [50-100] 90 [70-100] 0.04
dian [IQR] Nurses 905 [80-100]  |100 [85-100]  |0.08
Nurses with full understanding, n (%) x* 81(47) 15 (59) 0.02

* Using the chi-square for categorical variables and the Kruskal-Wallis test for continuous variables; ** proportion of under-
standing scores reaching 100 (out of all nurses' understanding scores; one score measured for each encounter). VAS: visual
analogue scale.

Discussion

Our study shows that the implementation of a checklist to structure ward rounds in an internal
medicine division led to (a) a significant increase in the number of key clinical items discussed,
thereby reducing omissions; (b) better adherence to standard-of-care protocols regarding the use
of venous and urinary catheters; (c) more frequent performance of ward rounds at patients’ bed-
sides; and (d) a better understanding of care goals by both patients and nurses.

To our knowledge, this study is one of the first to use a checklist to structure ward rounds in
internal medicine [42] and to show the benefits that can arise from the use of such tools in this
setting. We followed an in-depth, literature-based process to develop our checklist and customise
it to meet the needs of internal medicine. Therefore, we think that our checklist may be applied to
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any internal medicine division using “triadic” bedside rounds [17]. Furthermore, a checklist such as
ours would be beneficial as an educational tool to guide and train less experienced medical and
nursing staff and students on how to best perform ward rounds.

While a checklist's content is essential to a successful implementation, a comprehensive ap-
proach to the implementation strategy is needed to ensure adoption and ongoing use of the tool
[10]. Checklists provide structure to guide healthcare teams and help prevent key items from being
overlooked. However, they should not be seen as constraints on clinicians’ autonomy, reasoning, or
decision-making. Flexibility should be allowed, as long as nothing essential is omitted [10].

To reduce resistance to its use, we designed the tool to avoid adding any administrative bur-
den by not requiring a written format. To make it easily accessible, the checklist was printed as a
personal pocket card for all team members, which was also laminated and visibly attached to all
laptops used during rounds.

Strategies for successful implementation also include adequate preparation, pilot periods
[43, 44], video training [45], team training [18, 22, 43-50], use of prompting [22, 32, 46, 51-53],
and repeated assessment through continuous improvement (plan-do-study-act) [11, 43].

A pivotal component of our implementation strategy was the use of prompting during
rounds by identified “champions”. Finally, throughout the implementation process, we relied on an
interprofessional coordination group to follow up on each step and troubleshoot where necessary.

In terms of the primary outcome, our pre-intervention data underscore the high risk of omis-
sions regarding the discussion of key clinical items during ward rounds conducted without the
structure provided by a checklist. We found that, at most, only 12 out of 19 items in our checklist
were discussed in half of ward rounds (figure 2). Our post-intervention data showed a significant
increase in the number of key clinical items discussed. This can also be considered a measure of
adherence to the checklist, an element often overlooked in studies examining the clinical benefits
of checklists [24].

Regarding the secondary outcomes, we assessed the effects of our intervention on adher-
ence to selected standard-of-care protocols. We found a statistically significant decrease in the
number of venous catheters in place without an adequate indication and in the number of urinary
catheters in place.

In terms of secondary outcomes, we also assessed whether our checklist could lead to
more frequent mobilisation of patients. While the intervention encouraged the discussion of wheth-
er a patient had been appropriately mobilised (51.2% before the intervention vs. 85.1% after), ac-
tual rates of patient mobilisation did not change (over half of the patients were found in bed or sit-
ting). This suggests that simply discussing the need to mobilise patients is not enough and that
comprehensive programs targeting this specific issue are needed [54-56].

The implementation of our checklist increased the proportion of ward rounds performed at
patients’ bedsides (+31%). Bedside rounding allowed patients to have more frequent access to the
full rounding process and, more importantly, to the discussion between the physician-nurse pair,
allowing them to be more directly involved in their care.

Our study also showed that following the introduction of our checklist, patients had a better
understanding of care goals. This may be related to two factors. First, the checklist includes dedi-
cated time with patients specifically addressing care goals and verifying patient understanding.
Second, the increased proportion of ward rounds being conducted at patients’ bedsides could
have played a role by giving patients access to the discussion between the physician and the
nurse [16].

In parallel with better patient understanding, we also found that nurses' understanding of
care goals improved. It has been suggested that checklist use enhances interprofessional discus-
sions during ward rounds [16, 30], leading to better communication within the team and improving
nurses' understanding of care goals.

One of the major concerns regarding the introduction of a new ward round structure was
the risk of increasing ward round duration. However, previous studies have shown either a reduc-
tion in ward round duration or no significant change [57,58]. Our study showed a small increase of
6 minutes in ward round duration after checklist implementation. However, we believe this was off-
set by a reduced need for clarification and further discussion of management plans later in the day.
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We identified some limitations in our study. First, we cannot exclude the possibility that the
Hawthorne effect influenced our results [59]. This risk was partially addressed by “blinding” the
observed residents and nurses regarding the nature of the data being collected. Second, we did
not gather data on the concrete use of the checklist by the residents and nurses during the post-
intervention phase, nor did we gather feedback on the checklist itself in terms of utility or desirabil-
ity. Rather, we focused on a proxy for the checklist's use by the staff while counting the number of
checklist items being discussed. While we do not have data pertaining to our checklist's utility and
desirability, we support the idea of adapting the checklist to the local staff's needs, as we did dur-
ing our checklist's development and pilot phase. Third, the indications for urinary or venous cathe-
ters were directly assessed by the observers. However, the adequacy of the catheters’ indications
could have been assessed with more independence by external judges. Fourth, we used a prag-
matic approach to gather data on patient mobilisation, but we lacked a validation process for our
approach, which means that these results should be interpreted with caution. Fifth, our monocen-
tric study was not powered to demonstrate effects on clinical outcomes and morbidity related to
omissions. The complications that can be prevented by following standard-of-care protocols are
potentially serious, but rare. Therefore, to demonstrate the impact of checklist-based interventions
on relatively rare complications, multicentre studies with large numbers of participants conducted
over prolonged periods of time are needed.

Finally, we collected the data before the checklist's implementation and shortly after (i.e. the
following month). Therefore, we cannot draw conclusions on long-term effects. Nevertheless, we
chose this timeframe to prevent the before-and-after differences from being influenced by inter-
ventions other than the checklist implementation.

Conclusion

Our study demonstrates that the implementation of a checklist to structure bedside ward rounds in
an internal medicine hospital division is an effective way to increase the discussion of key clinical
items, as well as to improve adherence to standard-of-care protocols regarding venous and urinary
catheters.

While it remains a challenge to demonstrate the impact of ward round checklists on clinical
outcomes, current data support their use, as checklists can reduce omissions and improve com-
munication with patients and among healthcare professionals.

Data availability statement

The study protocol and all collected data are available upon reasonable request from the corre-
sponding author.
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1. Appendix to the Method:

A. Details on data collection and observers’ training

Supplement figure 1. Observations organization before and after
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Observer 3| O sfervc:lrs Physician 3 |Physician 2 [Physician 1|Physician 3|Physician 3 |Physician 3
Observer 4 tr:':\ifii\g UNIT2- | UNIT4- | UNIT6- | UNITL1- | UNIT3- | UNIT6-
Physician 1 |Physician 1|Physician 2|Physician 1|Physician 1|Physician 4
UNIT 2- UNIT 4 - UNIT 6 - UNIT 1 - UNIT 3 - UNIT 5 -
Observer 5 .. .. .. .. - . .
Physician 2 [Physician 2 [Physician 3|Physician 2|Physician 2 [Physician 1
UNIT 2 - UNIT 4 - UNIT 6 - UNIT 1 - UNIT 3 - UNIT 5 -
Observer 6 .. .. .. _ - . .
Physician 3 |Physician 3 [Physician 4 |Physician 3|Physician 2 [Physician 2
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Data collection

Supplement figure 2: Observation and audit sheets

Isolation precautions

Observers ID

Date

None

Observed physician ID

Beginning/End of WR

Respiratory [

Observed nurse ID

(Airborne/droplets)

Contact J

Ward round (WR)
location :

Outside patient’s room [

Patient absent at the
beginning of WR [

Patient’s room (not bedside) (I

Patient absent before WR
ending [

Patient’s bedside [

1. Main diagnosis discussion YES O NO O Yes = Main diagnoses are summed up at the beginning of the WR.
No = No summary of main diagnoses or only done at the end of WR
2. New problems and question YES O NO O Yes = Nurse/Physician discusses new problems or the absence of them
discussion No = Not done or new problems brought up only by the patient
3. Orientation discussion YES o NO O Yes = orientation or confusion discussed or tested on targeted examination;
CAM discussed
4. Sleep quality discussion YES O NO O Yes = sleep quality (quality, difficulties, awakenings) discussed or asked to
the patient
5. Pain discussion YES O NO O Yes = discussion of presence, absence of pain, painkiller prescription, or
number of pain killers taken, or question asked to the patient
6. Nutrition discussion YES O NO O Yes = discussion about nutrition status, intake, regime, loss of appetite,
nutritional supplementation, nutritionist consultation, or question asked to
the patient. Nutrition supplements, feeding tube need or withdrawal
7. Bowel habits discussion YES O NO o Yes = discussion of frequency, absence, type, need for laxative/antidiarrheal
medication or question asked to the patient
8. Mobility discussion YES O NO O Yes = discussion of mobilization limitations or capacity, time spent on
armchair, ongoing physiotherapy or new prescription, or mobility aid
9. VTE prophylaxis discussion YES O NO O Yes = discussion of its need, indication, need to stop or prescribe, presence of
anticoagulant therapy discussed
10. Skin and risk of bedsores YES O NO o Yes = skin status discussed, presence/absence/risk of bedsore, or during
discussion targeted status bedsores are looked at or new bedsore diagnosis
11a. Venous catheters presence YES O NO O Partially o (if > 1 catheter and not No venous catheter 0
discussion all discussed) (to be verified with nurse)
11b. Local venous catheters YES O NO O Partially o (if > 1 catheter and not No venous catheter o
complications discussion all discussed) (to be verified with nurse)
12. Urinary catheter presence YES O NO o Yes = indication to keep the urinary | No urinary catheter o
discussion catheter or urology consultation to (to be verified with nurse)
come
13. Medication review discussion YES O NO O Yes = if all medication prescribed is reviewed
No = if partial or incomplete medication review
14. Targeted history YES O NO o Yes = targeted on main diagnosis and new problems or questions discussed
at the beginning of WR
15. Targeted examination YES O NO O No = No examination
Yes= targeted status or If patient refuses to be explored
16. (Daily and hospitalization) care YES O NO O Yes = triadic discussion between patient, nurse and physician or only nurse
goals discussion and physician if patient not in position to understand
17. Discharge plan discussion YES O NO O Yes = date/estimated date and/or orientation proposed and/or discharge
criteria
18. Patient’s understanding YES O NO O Yes = Physician or Nurse asked questions to verify patient’s understanding
verification and/or asked to the patient if he/she has any questions
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AUDIT SHEET

Venous catheter YES NO
Type Insertion Ongoing indication?
Date(dd.mm)
Venous catheter 1 Choose one IV treatment [J Post-op 48h
of 3 options: Hemodynamic/metabolic instability O
1) Peripheral No indication (1 Repeated blood tests []
venous
catheter
2) PICC/MID
3) Central
venous
catheter
Venous catheter 2 IV treatment [J Post-op 48h [
Hemodynamic/metabolic instability O
No indication (1 Repeated blood tests []
Venous catheter 3 IV treatment (I Post-op 48h [
Hemodynamic/metabolic instability [J
No indication I Repeated blood tests []
Urinary catheter YES NO
Insertion date (dd.mm) Indication to insertion? (yes/no)

Acute urinary

retention [

Chronic symptomatic urinary retention (> 300 mL) [
Narrow urinalysis required [

Surgical and perioperative []

Pressure ulcer + incontinence [J

Immobilization + pain relief goal [

Palliative care + patient comfort (pain relief, patient request) []

Patient Nurse
To which extent have you understood | (To complete — value must be | (To complete — value must be
the goals of your [current] care plan between 0 et 100) between 0 et 100)
or hospitalisation?
0=not at all + option: Not assessable
100 = completely (confused patient or other
(using a Visual Analogue Scale) reason)

Legend: translated in English from the original version in French
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2. Study phases (detailed)

Our study consisted of 4 phases after the checklist’s development: (1) A pilot test of the checklist for
12 months on 2 different IM units. (2) The pre-intervention phase (January-February 2023) included
observer recruitment and training, then data collection in parallel to training the management teams.
(3) The implementation phase (March 2023) consisted in the distribution of the checklist and pocket
cards while training the healthcare staff. This phase included interprofessional prompting by the
research team and management teams. (4) The post intervention phase (April 2023) included the

second set of data collection of this study at the end of the month.

Supplement figure 3. Gantt’s diagram

THE WARD ROUND PROJECT

GANTT'S DIAGRAM

Jan.22 - Nov.22 Dec.22

Jan.23

Feb.23

Mars.23| Apr.23

CHECKLIST'S DEVELOPMENT

CHECKLIST'S PILOT TEST

PRE-INTERVENTION PHASE
Observer's recruitment

Observer's training

Management teams training

Data collection (before)

IMPLEMENTATION PHASE

Pocket card distribution

Healthcare staff training

Interprofesionnal prompting

POST INTERVENTION PHASE

Data collection (after)
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c. Checklist items definitions

Supplement table 1: Checklist items definitions

Current clinical situation

The resident explains WR process to the patient in case of new
admission. Then sums up the active problems of the patient and fixes
daily and hospitalization goals of each problem.

1. Main diagnoses

2. New problems and The nurse or resident brings up new problems and questions she/he
questions may have

Item checklist

Orientation of patient time, space and person. Can also be CAM

3. Orientation (Confusion Assessment Method) discussion or value
(positive/negative)

Patient sleep quality description, sleeping pills utilisation or request
(from the patient/nurse), nurse information on sleep previous night

4. Sleep quality

Patient information on pain and localisation, utilisation of pain

5. Pain
analogue visual scale (VAS), painkiller adaptation during ward round
Discussion about: weight, diet (fasting, mixed, low residue diet),

. calorie balance, % of meal eaten. Oral nutritional supplement.

6. Nutrition . . . . C
Nasogastric tube alimentation or parenteral nutrition. Dietician
consultation or clinical nutrition follow-up / consultation required

7. Bowel habits Last bowel movement. Bristol scale. Laxative use
Mobilization (bed-chair transfer, mobilization in/outside the room).
Walking perimeter. Walking aids (cane, rollator, walkers, taurus).

8. Mobility Physiotherapy sessions. Mobilization chart in place (red, yellow,
green). Indication for rehabilitation in hospital program after acute
treatment

9. Venous Heparin / Low molecular weight heparin at prophylactic doses.

) ] Mobilization not requiring prophylaxis. Score (Padua). If an oral
thromboembolism . . . . .
) anticoagulant is mentioned by the ward round team this item is
prophylaxis

noted as discussed since there is no indication for prophylaxis.

Pressure ulcer. Braden scale result. Adapted mattress. Do not check

10. Ski d risk of
'nandriskco if dermatology issues are discussed (for example: itching, psoriasis,

bedsores
eczema)
11. Venous catheters Indication of the VC, utility to maintain it, removal date if still
(VC) - Presence indicated, local status of catheter
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12.Venous catheters

(VC) - Local Evaluation of the presence or absence of local complications related

- to VC.
complications
13. Urinary catheter Indication of the UC, adequacy of the prescription, possibility of
(UQC) removing it

Prescribed medication review. Special attention to BZD and sedative-
14. Medication review hypnotics treatments in the elderly people. Prescription
modifications. Discussions of therapeutic and treatment adherence

Patient time

Pertinent questions regarding active problems (e.g. Trouble
15. Targeted history breathing in pneumonia or congestive heart failure, fever in
infection, pain in abdominal pathologies or osteo-articular issues)

16. Targeted Targeted clinical status regarding active problems and patient
examination inquiries

Non-exhaustive definition: investigations/complementary
exams/scheduled appointments; weight loss (heart failure); increase

17. Daily and of dietary intake (malnutrition); oxygen therapy withdrawal
hospitalization care (pneumonia/heart failure); mobilization program, etc
goals Possible date of discharge, therapy end day if known or estimated,

switch to oral medication compatible with home/other hospital
(heart failure diuretics, antibiotics, nutrition)

Orientation after acute treatment: Home, Home with aides, other
hospital (surgical ward, psychiatry ward, rehabilitation stay-in
program), retirement home

Verbalize known or estimated discharge date (including the notion
thereof: in a few days, in two or three days, by the end of the week)

18. Discharge plan
(location, date)

19. Patient’s
understanding and
questions

The patient is asked if he/she has any further questions regarding the
ward round discussion or his/her health status
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2. Appendix to the Results: narrative comments

a. Secondary outcomes

Mobilization

Our patient mobilization survey provided mobility status for 838 patients hospitalized in the IM
Division (411 before and 427 after), at two peaks hours. Before our intervention, most of the patients
were not moving; 48% of the patients (n=197) were found in bed and 36% (n=148) were sitting on their
chairs. Only 12% of them were walking (n=51). A small proportion of patients (4%, n=15) were not in
the room when our research team came to visit, which was considered as missing data. After our
intervention, no change was observed regarding the proportion of patients in bed (50%, n=212), sitting
on their chairs (35%, n=150) or walking (11%, n=48). Missing data were similar on the post-intervention
phase (4%, n=17).

WR location and duration

The proportion of WR performed at patients’ bedside increased by 31% (47% before vs 61% after;
p=0.02). Rounding time increased from 92 minutes before our implementation (95% Cl [88-95]) to 98
minutes after our implementation (95% Cl [94-101]) (p=0.02).

Patients’ and nurses’ understanding

Patient level of understanding of the care goals shows a statistically significant increase from a median
score of 85/100 [IQR 50-100] in the pre-implementation phase to 90/100 [IQR 70-100] (p=0.04) in the
post-implementation. Similar results were observed in nurses’ level of understanding of care goals,
which increased from a median score of 90.5/100 [IQR 80-100] to 100/100 [IQR 85-100]. When taking
a closer look at nurses' understanding, an important proportion of them (47.1%, n=81) had a complete
understanding of goals (meaning answering 100/100 on VAS scale) before the implementation of our
checklist. Despite this fact, we managed to see an increase in the proportion of nurses completely
understanding care goals, from 47.1% (n=81) before to 59.3% (n=115) of nurses after checklist’s
implementation (p=0.02).
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