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Abstract

Background: Poor quality ward rounds contribute to a large proportion of patient complications, delayed discharge, and increased 
hospital cost. This systematic review investigated all interventions aiming to improve patient and process-based outcomes in ward 
rounds.

Methods: This systematic review was prospectively registered in PROSPERO, the international prospective register of systematic 
reviews (CRD42023394325). MEDLINE, Embase, Emcare, and PsycInfo were searched for studies with interventions aiming to 
improve ward round processes or patient outcomes in hospital settings. Studies were excluded if there was no baseline comparator 
or they were not in the ward round setting. Interventions were coded as checklist interventions (that is electronic or paper-based 
pro formas, templates, and checklists), structure interventions (that is defined rules or protocol to guide or standardize conduct), or 
other interventions. Outcomes were assessed via meta-analyses using the I2 statistic, Cochran’s Q P value, and random-effects 
models. Risk of bias was assessed using the Cochrane Risk of Bias 2 tool for RCTs and the Newcastle–Ottawa scale for non- 
randomized studies.

Results: This review included 84 studies, from 18 countries, in 23 specialties, involving 43 570 patients. Checklist interventions 
significantly reduced ICU length of stay, improved overall documentation, and did not increase ward round duration. Structure 
interventions did not increase the time spent per patient or impact 30-day readmission rates or patient length of stay.

Conclusion: This is the first systematic review with meta-analyses synthesizing the evidence of all ward round interventions targeted 
at improving patient and process outcomes. Results from this review should be used to inform guidelines for the ‘ideal ward round’.

Lay summary

When a patient is in a hospital, most communication with the doctor happens during the ward round. Patients have worse 
outcomes when ward rounds are poor. The aim of this study was to find the best way to improve ward rounds. The results 
show that using a checklist improved medical notes and reduced the number of days a patient may spend in an ICU without 
increasing the ward round time. A checklist is simple to use and can be introduced into ward rounds to improve patient outcomes.
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Introduction
Every hospital admission involves a highly variable delivery 

of complex healthcare interventions, investigations, and 

procedures, simultaneously1,2. The multitude of moving parts 

necessary to care for each patient requires careful oversight and 

observation by the primary treating team. The ward round, in 

any specialty, serves as the primary checkpoint to ensure all 

aspects of a patient’s care are managed optimally3,4. Despite 

being a core component of clinical practice linked to patient 

outcomes, there is minimal literature informing or seeking to 

improve its practice5–7. Owing to the lack of clear guidelines, 

ward rounds are conducted primarily based on individual or 

departmental preference rather than evidence3,4. Time pressure, 

ineffective communication, poor documentation, and lack of 
standardization are key factors that contribute to poor quality 
ward rounds and preventable errors8–12.

A poor quality ward round can contribute to patient 
complications, delayed discharge, and subsequently increased 
hospital cost9,13–15. However, they are often overlooked as targets 
for process improvement16–18, with most interest focusing on the 
operating theatre and handover practice4,13,19. This is likely 
because of the variable nature of a ward round (numbers of staff, 
time obligations, structure, and patient complexities), which 
makes research in this area challenging. Furthermore, the lack 
of ward round standardization leads to poor identification and 
management of complications, resulting in significant variability 
of patient outcomes5,13,19,20. To date, there is a paucity of literature 
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investigating the feasibility and efficacy of interventions to improve 
ward rounds. The aim of this review was to comprehensively 
assess all interventions that have been investigated to improve 
ward round outcomes (both patient and process related). These 
results can be utilized by governance bodies and working groups to 
inform best practice guidelines and directions for future research.

Methods
Search strategy and selection criteria
This review was registered in PROSPERO, the international 
prospective register of systematic reviews (CRD42023394325), 
and is reported in accordance with the PRISMA guidelines21. 
MEDLINE, Embase, Emcare, and PsycInfo were searched for 
studies published between January 1806 and 31 January 2023. 
Grey literature and conference proceedings were also examined 
and reference lists were pearled for additional relevant papers. 
The search terms were devised by a senior health reference 
librarian and a detailed search strategy is available in Appendix S1.

Screening was performed by two independent reviewers using the 
Covidence web-based systematic review management platform21–23. 
Conflicts were resolved by a third independent reviewer. Studies 
conducted in hospital ward round settings with any intervention 
(including, but not limited to, structure, time, simulation, coaching, 
interruptions, and checklists) aiming to improve ward round 
processes, ward round quality, or patient outcomes were included. 
The outcomes included process-based outcomes (including, but not 
limited to, documentation rates, interruptions, cost, and time taken 
per patient) and patient outcomes (including, but not limited to, 
patient cognitive and psychological outcomes, length of stay, and 
complications). Observational and experimental studies in all 
medical and surgical specialties, in adult or paediatric settings, and 
published in full were included. Where studies were not published 
in English, Google translate was utilized for screening. Studies not 
in the ward round setting or those that did not have a baseline 
group or involve the primary medical team were excluded. Studies 
that measured individuals’ subjective experiential outcomes 
(perception, burnout, and fatigue) as main outcomes or studies 
with interventions comprising the addition of non-medical 
personnel, such as allied health personnel, were also excluded.

Data analysis
Data extraction was performed by two independent authors using 
a pre-formulated data extraction plan (Appendix S2). Intervention 
types were coded and outcomes within intervention types were 
assessed via meta-analysis (if appropriate results were available) 
or qualitative analysis. Interventions were coded as checklist 
interventions, structure interventions, or other interventions. 
Checklist interventions could be paper based or electronic, and 
included pro formas, checklists, and templates. Structure 
interventions included any interventions aiming to change how 
the ward round was conducted or provide standardization. 
Examples of this would be protocolized processes with specific 
steps to be followed, sitting versus standing rounds, and assigning 

roles to team members. See Figure 1 for examples of checklist and 
structure interventions in ward rounds.

Data analyses were performed using Stata Statistical Software: 
Release 15.1 (StataCorp LP, College Station, TX, USA). The I2 

statistic was used to evaluate heterogeneity (with I2 >50% 
indicating significant heterogeneity) as was Cochran’s Q P value 
(with a P value <0.100 indicating significant heterogeneity). 
Random-effects models were used throughout. A P value of 
≤0.050 denoted statistical significance. A variable was included 
in a forest plot if at least two of the journal articles involved had 
sufficient values for that variable. Outcome variables for each 
intervention group and control were assessed using either the 
standardized mean difference (MD) or the risk ratio (RR) and the 
95% confidence interval. All outcomes were combined in forest 
plots, displaying an MD or RR and 95% c.i. for the outcomes for 
checklist interventions and the outcomes for structure 
interventions.

Risk of bias was assessed independently by two reviewers using 
the Cochrane Risk of Bias 2 (RoB 2) tool for RCTs and the Newcastle– 
Ottawa Scale for non-randomized studies24,25. Discrepancies were 
resolved by discussion.

Results
Search results
The preliminary search yielded 10 277 articles. After removal of 
duplicates, title and abstract screening, and full-text screening, 
84 studies were included (Fig. 2). A table of all included studies 
is available in Appendix S3 and a table of excluded studies and 
the reason for exclusion is available in Appendix S4.

Study characteristics
The 84 studies, involving 43 570 patients, consisted of 72 cohort 
studies9,26–96 and 12 RCTs97–108. Checklist interventions were the 
most common intervention type (51 studies), followed by structure 
interventions (24 studies) and other interventions (9 studies); other 
interventions included staff education (5 studies), timing (1 study), 
a patient information sheet (1 study), a traffic light system 
(1 study), and application of athletic principles (1 study).

There was significant heterogeneity in outcome measures and 
results reported across the 84 publications. Many studies gathered 
data on multiple endpoints, with the most common being 
documentation (37 studies), followed by ward round duration 
(15 studies), patient satisfaction (12 studies), and hospital length 
of stay (9 studies); however, the methodology for reporting 
patient satisfaction varied significantly.

Checklist interventions
Meta-analysis
Standardized comparisons of overall documentation, ICU length 
of stay, hospital length of stay, ICU mortality, and inpatient 
mortality before and after interventions were conducted by 
pooling the studies using random-effects models. It was found 
that checklist interventions increased overall documentation 
compared with no checklist intervention (RR 1.78 (95% c.i. 1.51 
to 2.11)) (Fig. 3). Checklist interventions were also found to 
significantly reduce ICU length of stay compared with control 
(MD −0.27 (95% c.i. −0.40 to −0.14)) (Fig. 4). However, checklist 
interventions had no significant impact on hospital length of 
stay (MD −0.104 (95% c.i. −2.60 to 0.51)) (Appendix S5), ICU 
mortality (RR 0.84 (95% c.i. 0.59 to 1.19)) (Appendix S6), and 
inpatient mortality (RR 0.79 (95% c.i. 0.57 to 1.09)) (Appendix S7).

Checklist intervention examples
Patient diagnosis
Observations/vital signs
Investigation results
Overall impression
Patient concerns
Management plan

ü
ü
ü
ü
ü
ü

Structure intervention examples
Order of items to be discussed

Implementation of a tool
(e.g. tablet or electronic device)

Sitting versus standing

Fig. 1 Examples of checklist and structure interventions in ward rounds
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We performed 25 individual meta-analyses that compared specific 
documentation rates before and after exposure to the checklist 
intervention. These meta-analyses demonstrated that a checklist 
intervention significantly improved documentation of the 
following 12 specific points: observations (RR 1.68 (95% c.i. 1.01 to 
2.78)), diagnosis (RR 1.53 (95% c.i. 1.08 to 2.17)), impression (RR 
2.13 (95% c.i. 1.36 to 3.34)), deep-vein thrombosis (RR 6.54 (95% 
c.i. 3.56 to 12.03)), resuscitation status (RR 6.89 (95% c.i. 1.42 to 
33.47)), drug chart review (RR 2.69 (95% c.i. 1.63 to 4.43)), bloods 
(RR 1.95 (95% c.i. 1.29 to 2.94)), venous thromboembolism (VTE) 
(RR 4.63 (95% c.i. 2.32 to 9.24)), bleep (RR 1.2 (95% c.i. 1.06 to 
1.35)), ECG (RR 1.4 (95% c.i. 1.02 to 1.92)), plan (RR 1.11 (95% c.i. 
1.02 to 1.21)), and discharge planning (RR 3.19 (95% c.i. 1.41 to 
7.22)). Meta-analysis forest plots are available in Appendix S8.

The meta-analyses demonstrated that a checklist intervention 
did not significantly improve documentation of the following 12 
points: lead of the ward round, time, signature, date, dietary 
plan, hospital number, examination, consultant name, chest 
X-ray (CXR), grade, patient name, and vitals. Meta-analysis 
forest plots are available in Appendix S9.

Qualitative summary
There were 51 studies investigating checklist interventions, 
including 10 pro formas and 41 checklists; 43 were paper based 

and 8 were electronic. The number of checklist items ranged 
between 6 and 29, with a median of 13. There were 169 different 
items on the checklists (38 items appeared more than 5 times). 
Frequency analyses revealed that the ten most common checklist 
items were diagnosis, observations, impression, bloods, VTE, 
examination findings, patient concerns, antibiotic review, dietary 
plan, and plan. There were no statistically significant associations 
between checklist interventions and either ward round duration 
or hospital readmission rates in any study26,35,41,42,50,77,79,87,90,91. 
Several studies investigated checklist interventions and other 
patient outcomes (urinary tract infection rates, infection rates, 
duration of intravenous fluids and lines, patient satisfaction, 
antibiotic use, and VTE status). Appendix S10 synthesizes the 
checklist interventions and qualitative outcomes.

Structure interventions
Meta-analysis
Meta-analyses indicated that ward round structure interventions 
did not significantly increase the time spent rounding per patient 
(MD −0.74 (95% c.i. −55.46 to 53.97)) (Appendix S11) or in total (MD 
1364.14 (95% c.i. −407.52 to 3135.79)) (Appendix S12) but did not 
have a significant impact on 30-day readmission (MD 0.93 (95% 
c.i. 0.63 to 1.36)) (Appendix S13) or patient length of stay (MD 
−0.15 (95% c.i. −0.31 to 0.01)) (Appendix S14).
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Studies assessed for eligibility
n = 323

Studies excluded n = 239
Abstract only n = 145
Wrong intervention n = 24
Wrong outcomes n = 23
No intervention n = 11
Compares simulation n = 8
Wrong population n = 8
Wrong study design n = 7
Wrong setting n = 6
Review n = 4
Duplication n = 1
Letter n = 1
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Fig. 2 PRISMA flow diagram
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Qualitative summary
Associations between ward round structure interventions and 
patient-centred outcomes, such as rate of falls, postoperative 
morbidity, length of stay, and discharge time, were investigated 
in several studies. Appendix S15 synthesizes these outcomes.

Other interventions
Associations between other interventions and patient-centred 
outcomes were investigated in nine studies, but these were 
not included in meta-analyses. Education interventions were 
associated with improved patient satisfaction, documentation of 
goals of care, and change in management; however, no statistical 
analysis was reported84,105,109. An education intervention did 
significantly improve shared decision-making in one study59. The 
novel traffic light system was suggested to improve bed turnover 
rate89, delayed rounds (versus early) were linked to higher patient 
satisfaction107, and a patient information sheet significantly 
improved a patient’s knowledge regarding their treatment plan 

for the day70. Appendix S16 synthesizes the other interventions 
and qualitative outcomes.

Bias assessment
Included observational studies scored between two and seven out 
of a possible nine stars using the Newcastle–Ottawa scale (see 
Appendix S17). Of the included RCTs, using the Cochrane RoB 2 
tool, 4 of 12 studies were high risk, 2 of 12 studies had some 
concerns, and 6 of 12 were low risk (see Appendix S18).

Discussion
This systematic review provides a comprehensive analysis of all 
interventions previously investigated to improve patient and 
process-based outcomes in ward rounds globally. Results from 
the 84 included studies and 34 meta-analyses suggest that 
checklist interventions and structure interventions can improve 
patient care in the ward round. Checklist interventions were 
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Fig. 4 ICU length of stay meta-analysis 

Forest plot comparing all studies reporting the impact of a checklist intervention on ICU length of stay. Weights are from a random-effects model. MD, mean 
difference; DL, Overall effect size calculated using DerSimonian-Laird (DL) method.

Al-Mahrouqi et al.30

Dhillon et al.46

Dolan and Broadbent48

Kamara et al.62

Krishnamohan et al.9

Newnham et al.72

Ng et al.73

Thompson et al.88

Wright95

Xu et al.96

Overall, DL

(P < 0.001; I2 = 96.6%)

289 of 412

80 of 102

417 of 470

301 of 480

290 of 366

259 of 431

321 of 360

763 of 1045

1182 of 1540

377 of 506

4279 of 5712

231 of 432

34 of 159

282 of 500

207 of 480

162 of 432

228 of 438

43 of 360

628 of 1045

1042 of 2200

469 of 858

3326 of 6904

1.31 (1.18,1.46)

3.67 (2.68,5.03)

1.57 (1.45,1.71)

1.45 (1.28,1.65)

2.11 (1.85,2.41)

1.15 (1.03,1.30)

7.47 (5.63,9.90)

1.21 (1.14,1.29)

1.62 (1.54,1.71)

1.36 (1.26,1.48)

1.78 (1.51,2.11)

10.4

7.81

10.6

10.2

10.1

10.3

8.2

10.7

10.7

10.6

100.0

Reference
Treatment

n of N
Weight

(%)
Control
n of N

Favours no checklist Favours checklist
0.125 1 8

Risk ratio
(95% c.i.)

Fig. 3 Overall documentation meta-analysis 

Forest plot comparing all studies reporting the impact of a checklist intervention on overall documentation. Weights are from a random-effects model. DL, Overall 
effect size calculated using DerSimonian-Laird (DL) method.
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demonstrated to reduce length of stay in the ICU and improve 
overall and specific documentation of discussion on the round, 
whilst not increasing ward round duration per patient. No study 
that demonstrated a reduced length of stay in the ICU 
continued to use a checklist throughout the rest of the patient’s 
hospitalization after ICU stay. This presents an opportunity for 
further exploration of longitudinal care using a checklist for the 
entirety of a patient’s admission.

This systematic review not only includes the first meta-analysis 
demonstrating that checklist interventions improve overall 
documentation in ward rounds, but also demonstrates in a 
further 25 meta-analyses that a checklist improved 12 of 25 
specific points on the checklist. However, checklist interventions 
did not significantly affect hospital length of stay, ICU mortality, 
or inpatient mortality. Although checklist interventions did 
not result in significant improvements in hospital length of 
stay, ICU mortality, or inpatient mortality, they did result in 
several other significant patient and process-based outcomes. 
These improvements included improved documentation rates 
improved prescribing, improved patient satisfaction, reduced 
infections, and reduced adverse events (described in the 
qualitative table). Checklist interventions are simple to introduce 
and relatively inexpensive. Considering no reported downside and 
several significant improvements, they are a good starting point 
for improving different aspects of care in the surgical ward round. 
However, to achieve more robust improvements, in terms of 
reducing length of stay and mortality, other interventions may 
be necessary.

The meta-analyses on structure interventions indicated that a 
change of structure did not increase the time spent rounding per 
patient and did not impact patient outcomes. Given hesitation to 
adopt new methodologies due to time constraints110, it is 
important that no significant time difference was observed. 
Multiple other interventions were trialled, but, owing to the vast 
heterogeneity regarding design and outcomes, and lack of 
statistical rigour, are unable to guide evidence-based practice.

A multitude of intervention types have been investigated with 
various objectives and endpoints. This is important because the 
ward round underpins the quality of daily care patients are 
receiving and dictates hospital bed availability17. Concerningly, 
only 12 studies assessed patient satisfaction. Higher patient 
satisfaction is known to increase compliance and adherence to 
treatment, involvement in care, and positive health-related 
behaviour111,112. Future studies assessing new ward round 
interventions should therefore ensure inclusion of patient 
perspectives and satisfaction regarding interventions.

The highly variable nature of ward rounds (regarding design, 
procedure, and time pressures) fosters an environment where 
omissions and errors can be made4. Preventable adverse errors 
may often occur on the ward round, yet there is still no ‘gold 
standard’ or consensus for the ‘ideal ward round’15,113,114. 
Recommendations based on current literature in 20127 saw 
subsequent studies focusing on improving components of the 
ward round, which resulted in the second update of the 
guidance (2021) and National Institute for Health and 
Care Excellence (NICE) guidelines for structuring ward rounds 
using checklists17,115. Future research may need to be 
more granular to first identify the specific needs and issues that 
affect individual institutions, specialties, and wards before 
interventions are implemented. This could be done through 
review of documentation/records to identify the point at which 
the hospital process became suboptimal and what prevention 
strategies need to be adopted15,116,117.

A limitation of this study is that a significant number of the 
included studies were observational. These were important 
to include as they represented the majority of research on 
this subject, yet they are highly biased. Next, the substantial 
heterogeneity of specific intervention components within each 
intervention code type limits generalizability in terms of 
implementation. These results demonstrate that checklists are 
effective interventions to improve aspects of ward rounds, but 
specifics pertaining to the number and content of checklist 
items and the modality of delivery (electronic versus paper 
based) to provide the best results are, as yet, unknown. Future 
studies should utilize the positive findings from this systematic 
review to focus attention on areas that warrant further 
high-quality studies.

The delivery of high-quality ward rounds is challenging17. A 
bottom-up and patient-focused approach is needed to improve 
the ward round, combining evidence, clinical practice, and key 
stakeholders118,119. Interventions must not add to the burden of 
clinicians, but should improve and foster teamwork within 
groups, be patient focused, and improve patient satisfaction118.

It is crucial to determine how to ‘best adapt the traditional 
ward-round process to suit a continually evolving, complex 
system’7. This systematic review is the first step in providing a 
thorough evidence base regarding which interventions can improve 
process and patient-based ward round outcomes and should be 
used in collaboration with governance bodies, quality improvement 
teams, and working groups (doctors, nursing staff, and allied 
health personnel) to inform new guidelines and best practice.
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