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Summary
What is already known on this topic

 The effects of single rooms versus shared accommodation on hospital inpatients’ outcomes 
are not well understood

 Many studies are qualitative or narrative because randomised controlled trials are not 
practical and most comparative studies have only become possible after relocation to new 
facilities

 This systematic review investigated the potential range of impacts that inpatient single 
rooms and shared accommodation have on the health-care processes, outcomes, and costs

What this study adds
 The evidence, though extensive, revealed no clear advantage for one type of inpatient 

hospital accommodation for many of the areas assessed.
 There was weak evidence indicating advantages for single bedrooms in some areas, such as 

lower risk of hospital acquired infection in adult intensive care and a range of outcomes in 
neonatal intensive care.

 Most patients preferred single rooms for privacy and some preferred shared 
accommodation for avoiding loneliness.
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Abstract
Objectives: Assess the impact of single rooms versus multioccupancy accommodation on inpatient 
health-care outcomes and processes.

Design: Systematic review.

Setting: Hospitals and secondary care units. 

Participants: Inpatients receiving routine, emergency, high-dependency, or intensive care with a 
named type of hospital accommodation.

Main outcome measures: Qualitative synthesis of findings. 

Results: Of 4,861 citations initially identified, 215 were deemed suitable for full-text review, of which 
145 were judged to be relevant to this review. Five main method types were reported: 60 before-
and-after comparisons, 75 contemporaneous comparisons, 18 qualitative studies of accommodation 
preferences, 10 evidence syntheses. All studies had methodological issues that potentially biased the 
results by not adjusting for confounding factors that are likely to have contributed to the outcomes. 
Ninety-two papers compared clinical outcomes for patients in single rooms versus shared 
accommodation, but no clearly consistent conclusions could be drawn about overall benefits of 
single rooms versus shared accommodation (multioccupancy rooms, bays, or wards). Single rooms 
were most likely to be associated with a small overall clinical benefit for the most severely ill 
patients, especially neonates in intensive care. Patients who preferred single rooms tended to do so 
for privacy, and for reduced disturbances. By contrast, men, older adults, children, and adolescents 
were more likely to prefer shared accommodation to avoid loneliness. While shared accommodation 
seemed to be the most cost-effective approach for construction, greater costs associated with 
building single rooms were small and likely to be recouped over time by other efficiencies. 

Conclusions: The lack of difference between inpatient accommodation types in a large number of 
studies suggests that there would be little effect on clinical outcomes, particularly in routine care. 
Patients in intensive care areas are most likely to benefit from single rooms. Most patients preferred 
single rooms for privacy and some preferred shared accommodation for avoiding loneliness.

STRENGTHS AND LIMITATIONS OF THIS STUDY
 This is the largest systematic review of this topic to date, including 145 published studies.
 Because of the limitations of the underlying publications it was not possible to undertake a 

stronger method such as formal meta-analysis.

Keywords
hospital design; hospital construction; hospital management; hospital administration; health care 
facility environment; single room; single accommodation; single bedroom; multiple bedroom; single 
bedroom; multiple bedroom; multiple accommodation; multiple beds
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INTRODUCTION
The UK government announced that 40 new hospitals will be delivered in England by 2030.(1) The 
majority will be acute secondary care hospitals. One decision is whether beds should be in a single or 
multioccupancy room. Once each hospital is built it is difficult to change the proportion of single 
rooms to shared accommodation. It is important to get this right at the start. Many views have been 
expressed on the correct proportion of single rooms in a hospital in England. NHS England’s National 
Medical Director, Stephen Powis, believes in “…single rooms being the default…”.(2) In response 
David Oliver wrote that, “… our goal [should] perhaps be a greater proportion of single rooms, rather 
than these exclusively”.(3) The topic has been debated in the British Medical Journal.(4) There is a 
need for a systematic analysis of the evidence on what is most likely to yield the best outcome for 
patients..

For some situations isolation of the patient in a single room is part of the clinical intervention. For 
example, a patient with severe immune compromise may be isolated to protect them from acquiring 
infection. Similarly, patients with highly transmissible infections may be isolated to prevent spread of 
infection. A single room is also used where privacy is extremely important, for example delivery units 
on maternity wards or for dying patients and their families. For most patients, accommodation in 
either a single or multioccupancy room is possible and may have a range of balanced risks and 
benefits. Patients may have a range of reasons for their preference including what would count as a 
good experience of hospital admission. However, there is no settled, obvious evidence base to 
illustrate what type of accommodation is best for overall patient outcomes or patient experience.

This study set out to find published evidence to investigate whether inpatient stays in single rooms 
or in shared accommodation (i.e., multioccupancy rooms, bays, or wards), have been associated 
with any impact on the processes undertaken by the hospital and on patients’ outcomes. A wide 
range of clinical, social, and economic outcomes were included from the primary perspective of 
patients across a range of acute hospital types. Staff perspectives, while not formally assessed, were 
included if reported as part of a study on patient and caregiver views. The objective was to compare 
staying in a single room versus shared accommodation for care in which the type of accommodation 
was not part of the intervention itself. This systematic review protocol has been registered with 
PROSPERO, registration number CRD42022311689. Ethics approval was not required for this study.

METHODS
Identification of papers
We performed a systematic literature review of content in Medline (via PubMed) and Embase for 
comparative clinical trials, observational studies, and systematic literature reviews published in any 
language up to 17 February 2022. Additional searches were performed via Google Scholar and the 
National Institute for Health and Care Excellence. We used combinations of “hospital”, design”, 
“management”, “health care facility”, “single”, “multi”, “room”, “bay”, “bed”, and 
“accommodation”, optimised for the search platform (see supplementary information – Appendix: 
Search Strategy). Eligible papers addressed care of adult and/or paediatric inpatients staying in 
hospital for routine, emergency, or intensive care and who were assigned to a particular 
accommodation type (single room or shared accommodation). We excluded papers that assessed 
long-stay patients, day patients, and those attending accident and emergency departments who 
were not later admitted to an acute hospital; patients who were relocated to a single room during 
admission (e.g., for isolation after contracting and infectious disease or for terminal care); no direct 
comparison condition for staying in a single room; non-clinical outcomes; and impact of care on 
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health-care professionals and/or support staff. We also excluded narrative reviews, perspective 
papers, letters, editorials, and conference abstracts with no relevant data. 

Retrieved abstracts were screened by two researchers (AB and NC) using the inclusion criteria in the 
appendix. Disagreements were resolved by discussion with the project leader. Shortlisted papers 
were retrieved as full texts. The reference lists of all papers included in this analysis were reviewed 
to identify any additional publications of primary research that met the inclusion criteria. Full papers 
were screened for relevance by two researchers (AB and AM) independently. 

The quality of each paper was assessed by the same researcher using the Downs and Black checklist 
for observational studies(5) and the Joanna Briggs Institute checklists (https://jbi.global/critical-
appraisal-tools) for qualitative studies and for systematic reviews. These checklists enable 
assessment of reporting quality, generalisability of findings, biases in measurements of intervention 
and outcome, confounding in the selection of participants, and power (whether negative findings 
could be the result of chance). Each quality assessment checklist score was converted to a 
percentage of the maximum possible score and were categorised for the purposes of this report into 
high (75–100%), moderate (50–74%), or low quality (<50%; see supplementary table 1).

Data extraction and synthesis
Data were extracted into an Excel spreadsheet and checked, with final adjudication by the project 
leader (AM), and were synthesised narratively, according to the methods of Campbell et al.(6) The 
fields for extraction were study methodology, baseline characteristics of participants (when 
provided), clinical outcomes, non-clinical outcomes, resource use, and costs. The clinical outcomes 
of interest were in-hospital mortality, overall mortality (≥30 days), morbidity (e.g., falls, 
deterioration, new pressure ulcers, and complications), patient safety incidents, and hospital-
acquired infections. Non-clinical outcomes of interest were patient and family member experiences, 
length of stay, cost of stay, experience of accommodation change and number of changes (for the 
same type of care) during admission, and impact on the caregivers and family members of 
dependent patients. Outcomes were assessed based on the measures used in the original articles. 
Extracted data were sorted by outcome and then by population and setting. Relevant data for each 
outcome were summarised narratively by comparing heterogeneity across studies in terms of 
whether differences were statistically significant and in favour of single room or shared 
accommodation. 

Statistical analysis
As substantial heterogeneity across studies (e.g., how data were reported, study methods, etc) was 
expected, formal meta-analysis was not deemed feasible. Thus, no formal measures of 
heterogeneity or overall effect size were performed, and all data reported are descriptive. To aid 
comparison and assess consistency of the conclusions, data are presented in summary tables.

Certainty of findings was assessed based on whether the direction of benefit was consistently 
statistically significant for single rooms or shared accommodation (across all studies or those with 
the lowest risk of bias) or was inconsistent or not statistically significant. 

There are special areas of hospitals where responses to the intervention might differ, such as 
intensive-care or paediatric units and areas for women in labour. Therefore, we aimed to present 
data separately by different subgroups.
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Patient and Public Involvement
Patients and the public were not involved in designing this study. The study aim was to establish 
what is already published in peer reviewed literature on the topic, including the views of patients, 
their parents or caregivers, and the public.

Ethics Approval
This study did not require ethics approval as it was a study of preexisting published literature, not 
human participants.

RESULTS
Study characteristics
The initial searches returned 4,861 potentially relevant abstracts. After screening and removal of 
duplicates, 145 publications were included in this review (Figure 1). There were six main types of 
studies: 60 before-and-after comparisons (shared accommodation followed by relocation to single-
rooms); 75 comparisons of patients allocated to single rooms compared with others simultaneously 
in shared accommodation; 18 qualitative studies recording the views of patients, caregivers, or 
healthcare professionals on accommodation preferences; 10 evidence syntheses, including 
systematic literature reviews, guidelines and other reports; and three economic evaluations of 
accommodation type (Figure 2). Some studies incorporated more than one design. 

All studies had methodological issues that potentially biased the results by not adjusting for 
confounding factors that are likely to have contributed to the outcomes. In the 60 before-and-after 
trials, many factors other than accommodation changed due to moving into new facilities, such as 
unfamiliarity with new layouts and logistics. In the 75 contemporaneous comparisons, reasons for 
bed space allocations were not generally reported (e.g., availability, severity of illness), making their 
effects on the differences in outcomes unclear. Nine studies did not report baseline characteristics, 
and of those that did, only three reported no significant difference between age, sex, and 
comorbidity or health status of patients at baseline. 

The quality of studies varied widely. Thirty-four studies were assigned high quality scores (75‒100%) 
with a range of 78‒100% (see supplementary table 1). Twenty-three studies were classified as being 
of low quality (<50%) with a range of 10‒48%. 

 

Mortality
Eighteen studies reported mortality (see Figure 3 and supplementary Table 2).(7–24) Ten were 
before-and-after studies and the others were contemporary studies. Only one article scored less 
than 50% for quality and two had high quality scores. Six studies involved neonates/infants, one 
assessed children, and the remainder were concerned with adult/elderly care. The numbers of 
deaths were low, meaning that the studies might not have had enough patient-years of follow-up to 
detect small but statistically significant differences in mortality. Likewise, whether reported 
increases in mortality reflected true increases in risk or were due to confounding factors (e.g., 
unreported reasons for patients being allocated single rooms) is unclear.
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Routine care
Four studies involved patients receiving routine care,(7,8,16,22), all in adults, none of which found a 
significant difference in mortality between those in single rooms versus shared accommodation, 
including up to 1 year after discharge. 

Intensive care
Six studies assessed mortality among adults in ICUs.(12,13,17,18,20,24) One study by Bracco and 
colleagues(17) favoured single rooms. That study included 2,522 adults in ICUs in Canada and 
reported mortality of 2.9% among those in single rooms or cubicles compared with 8.3% among 
those in shared accommodation (p<0.001). A study of 666 adults in ICUs in Korea with COVID-19 
favoured shared accommodation, reporting 2.4% mortality versus 4.6% among those treated in 
single rooms but no statistical analysis of the difference was reported.(20) The other studies showed 
no differences between accommodation types.

Seven studies assessed mortality specifically among neonates in ICU.(9–11,15,19,21,23) Three 
favoured single rooms. Lehtonen et al.(23) assessed 4,662 neonates in 331 neonatal ICUs (NICUs) 
across 10 countries (Canada, Australia, New Zealand, Finland, Israel, Japan, Spain, Sweden, 
Switzerland, Italy) and found that those cared for in units with single rooms had lower odds of death 
or any major morbidity than those in units with no such facilities (adjusted odds ratio 0.76; 95% CI 
0.64–0.89). Two papers reported reduced mortality in single rooms among a small population of 
neonates in intensive care, but statistical significance was not reported.(9,10) By contrast, two 
studies favoured shared accommodation. Puumala and colleagues(15) reported a lower percentage 
of deaths among 9,995 neonates. Harris et al.(19,25) assessed NICUs in 11 hospitals in the USA and 
found fewer deaths among neonates nursed in units with shared accommodation compared with 
units with single rooms. However, statistical significance was not reported in either. 

Lazar et al(14) was the only study to assess children in a paediatric ICU and found no difference 
between accommodations types. 

Patient care and disease management 
Twelve publications reported on outcomes related to patient care and disease management (see 
Figure 3 and supplementary Table 3).(26,8,27–36) All were in adults or non-specified age groups. 
Three were before-and-after studies, four were contemporaneous studies, and five were evidence 
syntheses. Four studies had quality scores below 50% but four had scores greater than 75%. All 
papers assessed routine care. 

Most findings favoured single rooms. Significance was shown for improvements in cleanliness,(30) 
pain management(30), and interactions between patients and medical staff,(31) and other findings 
were descriptive. A study in Australia of 1,569 orthopaedic patients had fewer emergency calls due 
to deterioration in condition after a move to single rooms compared with patients in shared 
accommodation.(8) As room allocation was based partly on severity of illness, nurses tended to 
position themselves nearer higher-risk patients to aid visualisation. Lawson and Phiri(27) found 
better patient satisfaction with care and lower analgesic use in orthopaedic patients in single rooms.

Three systematic reviews found that patients in single rooms may have faster recovery due to better 
sleep and a more pleasant environment,(33) but there was no consistent effect on use of 
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medication.(35) An OECD WHO report concluded that single-room occupancy was associated with 
reduced pain scores, but due to a lack of detail had a very low quality score (14%).(37) 

Findings in favour of shared accommodation were feelings of safety(28) and less use of 
restraints.(34) In a comparison of only single rooms after a move to a new hospital with only shared 
accommodation in the previous hospital, falls and medication errors in the medical assessment unit 
increased notably immediately but by 9 months had fallen to levels lower than previously.(26) 
However, in the single-room ward for older adults, falls and pressure ulcers significantly increased 
after the move and remained higher than before moving. No similar trends were seen after the 
move in a control hospital with 50% single rooms and 50% shared accommodation, and this was the 
preferred choice of nurses before and after the move (38% and 40%, respectively).

Maternity and neonatal care 
Twenty-three studies were found that assessed maternity and neonatal care (see Figure 3 and 
supplementary Table 4).(10,11,15,38–57) Most (n=14) were before-and after studies and the 
remainder were contemporaneous studies. Three studies were low quality and only one had a high-
quality score. Many of these studies included statistically assessed findings, with most favouring 
single rooms or showing no difference between accommodation types. 

Maternity care
Nine studies considered maternity care and perceptions of mothers and family 
members.(39,40,42,44,45,47,48,50,51) 

Harris and colleagues(41) assessed 976 low-risk patients, 583 of whom received all care in single 
rooms and 393 in separate labour, delivery, and recovery areas. While overall use of intrapartum 
interventions was similar, maternal outcomes were better in single rooms. After discharge, Erdeve et 
al(48) reported that mothers of babies in NICUs who received care in shared accommodation had 
significantly more acute care visits (p=0.046), telephone consultations (p=0.01), and 
rehospitalizations (p<0.05) than those cared for in single rooms, and the reasons were more likely to 
be for issues related to prematurity like feeding difficulties compared with anatomical disorders. This 
perception is supported by the findings of Janssen et al,(42) which showed that mother in single 
rooms rated information and instructions at discharge as being clearer than those in shared 
accommodation.

Multiple studies indicated that satisfaction with care teams was greater in single rooms, including 
duration and quality of interactions and needs met.(39,40,42–45,47) In one study participants felt 
that parental presence was greater in single rooms than in shared accommodation.(50) In a US 
study, women reported less pain in single rooms than in shared accommodation.(43)

Neonatal care
Fourteen papers reported on outcomes in neonatal care.(10,15,38,41–43,46,49,52–57) Many of the 
results for neonates in ICUs showed no differences in outcomes between accommodation types. 
Significant improvements were seen in breastfeeding outcomes(10,15,55,58) and weight gain(46,58) 
in favour of single rooms. However, Tandberg et al(49) reported that longer-term weight gain (4 
months) was better after neonatal care in shared accommodation. In two studies, reduced apnoea 
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events were associated with single rooms,(10,59) and in another study less need for mechanical 
ventilation was reported in single rooms.(55) Significantly reduced neonatal pain scores were also 
reported.(43) 

Complications of disease
Twenty-three articles assessed disease complications (see Figure 3 and supplementary Table 
5).(7,8,16–18,22–24,26,34,37,41,43,48,54,56,60–64) Nine were before-and-after studies, 10 were 
contemporaneous studies, one used a mix of study designs, and three were evidence syntheses. Two 
articles had quality scores below 50% and two had scores greater than 75%. Findings generally 
favoured single rooms or showed no differences between accommodation types. 

Routine care 
Eight papers assessed complications specifically in routine care and all assessed care of 
adults.(7,10,16,22,41,63–65) Only one study reported results with significance assessed, which 
showed reduced incidence of delirium among older adults with dementia nursed in single rooms 
(hazard ratio 0.66, 95% CI 0.48–0.93, p<0.02).(65) The Scottish guidelines on delirium recommend 
reducing light and noise and having familiar items around patients with or at risk of developing 
delirium,(64) which might be supported by this finding. 

In a small relocation study (n=64)(26) pressure injuries seemed to be increased around tenfold in 
single rooms and falls in 50% or 100% shared accommodation, but a substantial change in case mix 
made this finding difficult to interpret. By contrast, in a larger non-controlled UK relocation study 
(n=1,569), no significant difference was noted between different types of accommodation. 

The findings for other complications, such as hip fracture rates following falls, thromboembolic 
events, infections, and other medical complications were not significantly different among 
orthopaedic patients in single rooms compared with those in shared accommodation in an 
Australian study.(42) Patients in single rooms were more likely to be female and much more likely to 
have private health insurance, which may have biased the outcomes.

Intensive care
Twelve papers specified assessments in ICU settings, of which three assessed adults(17,18,24) and 
nine concerned neonatal care.(23,43,48,54,56,60,60–62) In one study of 1,253 adults in Brazil,(18) 
delirium was significantly less likely among those in ICU single rooms than in shared accommodation, 
but no significant difference was seen between groups of elderly patients in different types of ICU 
accommodation in the Netherlands.(24) Organ failure was reported to be significantly lower in 
patients managed in single rooms in one study.(17) However, few data are available in adults and 
most studies reported no differences between accommodation types.

An international study of 4,662 preterm neonates found a significantly lower risk of death or any 
major morbidity, including sepsis and retinopathy of prematurity, among those nursed in NICUs with 
single family rooms (odds ratio 0.76, 95% CI 0.64-0.89).(23) In contrast, another study showed lower 
rates of necrotising enterocolitis and intraventricular haemorrhage in shared accommodation.(46) 
However, in other studies, rates of these and other serious complications were similar in all ward 
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types.(46,56,59,60) Lester et al(60) found that neonatal stress levels were reduced among babies in 
NICU single maternity care rooms compared with those in shared accommodation.

Prevention of infection
Fifty-one studies discussed prevention of infection (see Figure 3 and supplementary Table 
6).(8,10,11,13–15,17–19,21,26,34–36,46,49,53,56,61,66–98) Twenty were before-and-after studies, 
28 were contemporaneous studies, one used a mix of study designs, and three were evidence 
syntheses. Seven had low quality scores and nine had high quality scores. More than half (n=33) 
studies reported statistically analysed data. 

Routine care
Routine care was assessed in adults in 10 studies(8,69,75,77,79,80,84,87,89,93) and eight involved 
mixed age populations and care levels that stated or were assumed to include adults and routine 
care.(26,35,36,67,71,72,88,95) Hospital-acquired infection rates were shown to be reduced in single 
rooms in six studies.(26,36,67,69,71,87,88) However, in Maben et al,(26) this finding depended on 
the ward mix: Clostridium difficile infections were reduced in single rooms where the split with 
shared accommodation was half and half, whereas all shared accommodation performed better 
than all single rooms. In Darley et al(67) this finding was only for C difficile, whereas hospital-
acquired MRSA rates did not differ by accommodation type. Bocquet et al(78) and Munier-Marion et 
al(87) found reduced nosocomial influenza infections in single rooms and one study showed a 
reduced risk of norovirus infection.(82) By contrast, McDonald and colleagues(71) noted reduced 
infection rates for Enterococcus spp, C difficile, and MRSA. In a systematic review, Voigt et al(35) 
concluded that the quality of evidence did not support the use of single rooms over shared 
accommodation. Indeed, only two studies showed increased infections in shared 
accommodation.(26,83) Nevertheless, in one study patients(77) preferred single rooms for infection 
prevention. In a study of more than 1 million patients of all ages across 2018 hospitals in the USA, 
O’Neill and colleagues(95) found that single rooms were significantly associated with reductions in 
central-line-associated bloodstream infections. 

Seven studies assessed routine care in children.(78,81,82,86,90,96,97) Two found a decrease in 
nosocomial infections in single rooms ‒ one overall(78) and one for diarrhoea in gastrointestinal and 
neurosurgical units,(81) but the latter found no difference between accommodation types in a 
cardiological unit. In two large studies in Finland (n=1,927 and n=5,119), Kinnula and 
colleagues(96,97) saw increases in hospital-acquired infections among children admitted to shared 
accommodation in an infectious disease ward because there was no grouping by aetiology. All 
hospital-acquired infections with symptoms during the hospital stay and 49% of those manifesting 
after discharge led to diarrhoea. The risk of infection was doubled among children sharing 
accommodation with patients who had respiratory infections (OR 2.3, 95% CI: 1.1–4.8; p=0.03). Risk 
decreased per year of age. Among 83,334 children assessed in two hospitals, Quach et al(90) found 
significantly increased rates of respiratory infections when accommodation was more than 50% 
single rooms (rate per 1,000 patient-days 1.33, 95% CI 1.29–1.37). 
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Intensive care
Outcomes in ICUs were reported specifically in 26 studies, 11 in adults and mixed-age 
populations,(13,17,18,66,68,70,73,85,91,92,98) one in children,(14) and 14 in 
neonates.(10,11,15,19,21,46,49,53,56,61,72,74,76,94) 

Among adult populations, only one study showed outcomes in favour of shared accommodation, 
with reductions per 10,000 patient-days in cultures positive for Enterobacter spp, Haemophilus, 
Streptococcus viridans, Acinetobacter spp, Streptococcus pneumoniae, Group B Streptococcus spp, 
Neisseria spp, and MRSA.(73) However, in the same study, single rooms showed lower rates of 
infections with many common organisms, such as Staphylococcus spp, C difficile, and Pseudomonas 
spp. Four studies showed significant data on reduced bacterial infection and transmission in single 
rooms based on isolates and antibiotic use,(17,66,70,91) although in the study by Halaby et al,(70) 
transmission of Morganella spp, Proteus spp, Serratia spp, and Pseudomonas spp did not differ 
between accommodation types. Two studies indicated reduced risks of bloodstream infections in 
single rooms.(17,92) As for routine care, patients perceived infection prevention to be better in 
single rooms than in share spaces.(68) 

Among neonates and among children in ICUs, the findings were mixed. In favour of shared 
accommodation, four studies reported reduced cases of nosocomial sepsis,(10,15) one reduced 
colonisation with multidrug-resistant organisms,(46) and one nosocomial infections with 
pneumonia.(19) Four studies indicated no difference between accommodation types for sepsis or 
septicaemia and/or found that the use of single rooms was associated with fewer sepsis 
cases.(15,49,56,74) Only one study showed an increase in sepsis in shared accommodation, and that 
was specifically in neonates born at or after term.(15)

Patient safety
11 studies considered patient safety (see Figure 3 and supplementary Table 7).(8,16,22,26,34–
36,65,84,99,100). Three were before-and-after studies, four were contemporaneous studies, one 
used mixed design, and three were evidence syntheses. Two had low quality scores and three had 
high quality scores. Most of the studies assessed routine care or mixed care populations, and 
generally the populations were adults and elderly people.

Overall, the data showed no differences between accommodation types or favoured shared 
accommodation. Only the OECD study indicated reduced risk of falls in single rooms,(36) but the 
quality of this study was deemed to be very low due to reporting very few details of the research. 
Significantly lower rates of falls were seen in multi-bed accommodation in two studies.(16,22) The 
study of Poncette et al,(100) which analysed alarm data in an ICU, found that the number of alarms 
per bed per day was higher in single rooms than in shared accommodation.

Readmissions and reinterventions
Only two studies reported on readmissions and reinterventions (see Figure 3 and supplementary 
Table 8). They were both contemporaneous studies and one had a quality score of 74% and one of 
78%. One showed that single rooms were associated with lower rates of rehospitalisation.(48) The 
other favoured shared accommodation, with fewer patients returning to theatre within 6 weeks of 
treatment.(63) 
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Privacy 
Forty-eight publications, including six evidence syntheses, reported on privacy (see supplementary 
table 9).(8,9,19,26,28,30–34,36,38–42,44,47,51,58,59,68,77,86,98,99,101–122) Eighteen were 
before-and-after studies, 23 were contemporaneous studies, one used mixed designs, and six were 
evidence syntheses. Nine had low quality scores but 19 had high quality scores. They were mainly 
descriptive studies but overwhelmingly favoured single rooms. 

Routine care
Twenty-eight studies assessed privacy among adults receiving routine 
care,(8,26,28,30,31,33,34,36,39,41,42,58,77,99,101,102,105,108,109,112–119) with seven of these 
reporting statistical analyses.(26,28,30,36,41,42,105,114) Key aspects of privacy in single rooms 
were improved confidentiality when discussing personal information, use of private bathrooms, and 
privacy during early post-partum care (e.g., assistance with feeding). However, in the study by Florey 
and colleagues,(105) 83% of patients in shared rooms also reported feeling that they had adequate 
privacy. Likewise, the systematic reviews by Taylor and colleagues(34) and Dowdeswell and 
colleagues(32) found advantages and disadvantages with regards to privacy in all studies they 
assessed. Patients reported feeling as though they could ask more questions or make more remarks 
in single rooms than in shared accommodation, and more scored physicians’ responses as being 
empathetic.(31) Qualitative or descriptive studies also strongly supported greater privacy in single 
rooms.(8,77,99,101,102,108,109,112,115–118,121) 

Four studies assessed routine care among children.(86,104,111,120) Boztepe et al(111) found that 
children did not ranked privacy highly and were more concerned about procedures being painful. In 
this study many of the children had extensive history of hospitalisation. The other three studies 
reported greater privacy in single rooms, but children also seemed to enjoy the social aspect of 
shared accommodation. The main reasons for preferring single rooms were private bathrooms and 
the capacity for family members to stay. Sleep was an important aspect of care in single rooms for 
children and parents. (58,86,120)

Intensive care
Nine studies reported on privacy for adults in ICUs, and generally the findings favoured single 
rooms.(32,34,36,40,44,47,59,68,110) Three studies reported statistical evidence of improved privacy 
in single rooms among adult patients.(36,40,44) The literature reviews by Dowdeswell and 
colleagues(32) and Taylor and colleagues(34) showed mixed findings among studies. 

Eleven studies addressed neonatal care in ICUs.(9,19,38,40,44,47,51,98,103,106,107) All but 
two(38,51) favoured single rooms for privacy.

Loneliness/isolation and family contact
Fifty-five publications, five were evidence syntheses, reported patients’ views about loneliness or 
family contact associated with single-room accommodation (see Figure 4 and supplementary Table 
10).(9,16,19,25,26,28,30,32,33,36,38,39,42,44,45,47–49,49,50,54,57–59,68,74,77,86,98,99,102,104–
110,114,115,117–120,123–132). Twenty were before-and-after studies, 29 were contemporaneous 
studies, one used mixed study designs, and five were evidence syntheses. Only nine had quality 
scores less than 50%, while high quality scores were assigned to 17.
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Two main themes seemed to be revealed in patients’ perspectives: shared accommodation were 
strongly preferred for social interaction to avoid 
loneliness/isolation,(9,16,26,28,33,38,47,58,68,77,86,102,104,105,109,114–120,123,124,126,129) 
whereas single rooms were preferred for privacy (e.g., for bathroom use, during consultations and 
visits, and to spend with children, particularly 
neonates).(9,28,32,38,45,47,49,49,50,54,57,59,68,74,77,86,98,104–106,108–110,114,127,130,132)

Noise, disturbance, and sleep
Forty-five publications, four of which were evidence syntheses, reported patients’ views about noise, 
disturbance, and sleep associated with single-room accommodation (see Figure 4 and 
supplementary Table 11).(8,9,24–26,28,30,32,33,36,38–
42,47,54,58,59,68,76,77,86,103,105,107,108,110,112–114,117–119,131,133–141) Sixteen were 
before-and-after studies, 24 were contemporaneous studies, one used mixed study designs, and 
four were evidence syntheses. Nine had quality scores less than 50% and 13 had high quality scores.

In general, patients felt that single rooms were quieter and led to less sleep disruption. However, 
measurement of noise levels showed that there were no substantial objective differences between 
single rooms and shared accommodation.(30,54,135) One study reported lower noise levels in single 
rooms, but the difference was not statistically assessed.(76) Stevens et al(54) and Meyer et al(139) 
found that respiratory support and other medical devices could raise noise levels in single rooms 
enough to disturb sleep even when ambient noise had been reduced. HCPs also reported that single 
rooms improved patients’ sleep.(9) Poncette and colleagues(100) found that fewer alarms raised in 
shared accommodation reduced overall noise levels. One study also noted that patients preferred 
single rooms because they felt they were less likely to disturb other patients.(119) Most studies 
addressing sleep found that it was improved in single rooms. 
(28,30,32,33,36,58,59,86,113,114,117,118,136,140) This was generally due to fewer disturbances 
and/or a perceived quieter environment that in shared accommodation. Hosseini and 
colleagues(114) and Sakr and colleagues(140) noted that the risk of new-onset insomnia was 
significantly higher among patients in shared accommodation (95.7% vs 75%, p=0.011).

Humidity and temperature were discussed in one article. Van Enk and colleagues(135) reported that 
in a NICU with centrally controlled humidity, shared accommodation had non-significantly lower 
percentage of relative humidity than single rooms but showed much greater variance (26.8% (±17.0) 
in single rooms vs 26.0% (±89.0) ). Both mean values were lower than the recommended range for 
NICU (30‒60%). Temperature could be controlled within individual single rooms and mean values 
were significantly lower than those in the shared accommodation, which had central temperature 
control per nursery (mean 73.8oF [range 65.3–77.5oF] in single rooms vs 76.0oF [range 71.1‒84.5oF], 
p=0.0001). More than 85% of readings in both, though, were within the recommended range of 72—
78oF, although readings outside the range were too hot in shared accommodation and too cold in 
single rooms. The authors suggested that thermostats should be allowed to vary only within the 
recommended range. 

Lighting was assessed in three studies, two of which favoured single rooms due to less illumination 
for neonates (40,54) and one study of patients with delirium that favoured lower light in a shared 
accommodation.(24)
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Satisfaction with care
Fifty-one publications, six of which were evidence syntheses, reported patients’  satisfaction with 
care (see Figure 4 and supplementary Table 12).(8,12,19,25,27,28,30,32,33,35,36,38–
40,42,44,49,50,57,58,60,62,74,77,86,99,101,103,105,107–109,111–114,116–
119,121,125,128,129,131,133,136,142–146) Fifteen were before-and-after studies, 29 were 
contemporaneous studies, one used mixed study designs, one was an economic analysis and six 
were evidence syntheses. The quality scores of ten studies were less than 50% and of 14 were 
75‒100%.

Overall, results show either little difference between accommodation types or results in favour of 
single rooms. Single rooms seemed to be favoured most by mothers in maternity units, whereas 
preference towards shared accommodation seemed to increase with rising age. The economic 
analysis found that patients were willing to pay for private care to have single rooms.(146)

Routine care
Routine care was assessed in 30 studies (see supplementary table 
12).(8,27,28,30,32,33,35,36,39,42,58,77,86,99,101,105,111–114,116–
118,121,129,131,133,136,143,144) Patients preferred shared accommodation in seven 
studies.(33,86,116–118,129,133) Generally they preferred interaction with other patients, and in 
two reports they stated that they found the shared accommodation more secure and safe.(117,118) 
Specific reasons given for preferring single rooms were privacy,(30,58,77,99,112,131,133) 
comfort/environment,(27,42,101,108,143), level of care and information, effect on 
recovery,(32,36,42,101,113,114,136) and safety.(30,35)

Intensive care
We found 24 reports of intensive care(12,19,25,32,36,38,40,44,50,57–
60,62,74,103,107,108,125,128,130,131,143,145). Only two reported findings that favoured shared 
accommodation. Campbell-Yeo et al(50) found that in an open-bay NICU, mothers reported better 
self-efficacy and less uncertainty about their babies’ health. Also in a NICU, Pineda and 
colleagues(57) found that the risk of stress among mothers was significantly lower in shared 
accommodation than in single rooms, although life stress did not differ between accommodation 
types. By contrast, other assessments of stress found that risk was reduced in single 
rooms(19,25,60,74,130) or did not differ.(50,62,130) Satisfaction with design/environment, where 
assessed, favoured single rooms.(59,108)

Findings on satisfaction with maternity care was greater for parents in single rooms in three 
studies(12,59,60) but did not differ between accommodation types in two.(74,145) Single rooms 
seemed to have little effect on postpartum depression or irritability, most measures not differing 
between accommodation types(57,62,74,130,145) and only four findings favouring single 
rooms.(19,25,50,130)

Only eight of the 51 studies were related to satisfaction with care in other patient populations, 
involving cardiovascular, cancer, adolescent, or mixed adult care.(12,32,36,58,108,128,131,143) All 
these studies’ findings supported single rooms. 
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Patient monitoring and safeguarding
Although the impact of single rooms on healthcare staff was not the focus of this review, 14 of the 
included publications reported the views of HCPs as well as patient-reported outcomes that we used 
to explore monitoring of patients (see Figure 4 and supplementary Table 
13).(11,13,17,21,28,30,47,68,77,106,108,112,114,133) Four were before-and-after studies, eight 
were contemporaneous studies, one used mixed study designs, and one was an evidence synthesis. 
No study had a low-quality score. Five of the studies were classified as being of high quality. 

Most of the studies presented descriptive/qualitative findings. Three studies reported statistically 
assessed data, all in relation to routine care and among adult patients. Two(28,114) favoured single 
rooms, reporting that availability to patients, meeting patients’ needs, and access to patients were 
improved. The fourth study showed no difference between single rooms and shared accommodation 
for responding to patients’ call alerts. One study reported that nurses felt they might spend longer 
with patients in single rooms, depriving other patients of as much care.(106) In another, safety of 
patients in units with single rooms was raised as an issue due to increased distances between nurses 
and patients and impeded observation of patients.(68) 

Patient confidentiality
Confidentiality was assessed in 11 studies (see Figure 4 and supplementary Table 
14).(26,36,47,68,77,105,106,109,114,115) Five were before-and-after studies, four were 
contemporaneous studies, one used mixed study designs, and one was an evidence synthesis. Two 
studies had low quality scores while four had high quality scores.

All studies concluded that patient confidentiality was better maintained when patients were in single 
rooms, with one study finding no difference for adults with cardiovascular disease in ICU(108) (see 
supplementary table 14). Malcom et al(115) found that the lack of privacy and confidentiality in 
shared accommodation affected patients’ relationships with other patients. 

Availability of beds, space requirements, and capital costs
Sixteen studies reported on beds, space, and costs associated with different accommodation types 
(see Figure 5 and supplementary Table 15).(10,12,13,21,26,27,38,57,67,90,96,97,106,108,126,147) 
Nine were before-and-after studies, six were contemporaneous studies, and one used mixed study 
designs. Two studies had quality scores below 50% and three were classified as being of high quality.

There did not seem to be strong evidence in favour of either accommodation type. The inclusion of 
single rooms substantially increases the amount of floor space required to achieve the same number 
of beds as in shared accommodation, with estimates suggesting between 30% and 50% more floor 
space being required per bed, which increases capital costs.(10,12,26,27,106,126,147) Shared 
accommodation provides greater flexibility to add beds in times of need.(13,21,57,90,97) Darley and 
colleagues(67) found that numbers of bed-days lost due to ward closures caused by norovirus 
outbreaks was greatly reduced after moving to a hospital with 75% single rooms from the previous 
10% single rooms. 
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Length of stay
Fifty-three publications, including two evidence syntheses, reported on length of stay associated 
with single-room accommodation (see Figure 5 and supplementary Table 16).(7–13,15–20,22–
27,35,36,40,41,43,46–49,52,53,55,56,60–63,65,69,73–
75,85,91,96,96,107,112,113,125,134,143,147–149) Twenty-eight were before-and-after studies, 23 
were contemporaneous studies, one used mixed study designs, and two were evidence syntheses. 
Five of the studies were classified as being of low quality but only seven fell into the high-quality 
category. The evidence was highly mixed with no clear benefit from either accommodation type. 

Routine care
Of 20 studies assessing routine care, 18 concerned adults and the 
elderly.(7,8,22,26,27,35,36,41,63,65,69,77,112,113,134,143,147,149) Among these, eight found that 
length of stay was shorter in single rooms,(7,16,26,27,41,65,112,147,149) but in the study by Maben 
et al(26) this was true only for an older people’s ward and not for a medical assessment unit, and in 
that by Lawson and Phiri,(27) while it was true for non-surgical orthopaedic patients and psychiatric 
patients, no difference was seen for surgical orthopaedic patients. One study found that length of 
stay was shorter in shared accommodation among older patients with dementia, overall and among 
those who had experienced inpatient falls.(22) No difference in overall length of stay was reported in 
seven studies, including two evidence syntheses.(8,35,36,63,69,134,143)

The two studies of routine care in children by Kinnula and colleagues showed no difference between 
accommodation types in one(96) but longer duration of admissions among children in shared 
accommodation in another.(97)

Intensive care
Of 32 studies assessing length of stay in intensive care, 23 considered neonates(9–
11,15,19,23,40,43,46,47,47,48,52,53,55,56,60–62,74,91,107,125,130,148) and nine 
adults.(12,13,17,18,20,24,73,75,85) As for routine care, the results were highly mixed. 

Among the nine studies assessing care of adults in ICUs, five showed no significant differences 
between single rooms and shared accommodation.(12,13,24,24,75) Teltsch et al(73) assessed care 
after a change from multi-bed to single rooms and compared the findings to a hospital with no 
change. The length of stay in the ICU in the comparator hospital increased year on year from 3.8 
days to 4.2 days from 2000 to 2005. While higher after the change to single rooms, the length of stay 
did not change substantially over the same period, and after adjustment was an estimated 10% 
lower overall (relative ratio 0.90, 95% CI 0‒19%). Bracco and colleagues(17) reported that patients 
were able to stay longer in the same bed in single rooms during infection outbreaks in an ICU, 
although overall LOS was not significantly different. 

In NICUs, statistically significant shorter durations of stay in hospital were reported in three studies. 
Puumala and colleagues(15) found that stays were shorter for very and extremely preterm babies, 
but there was no difference between accommodation types for moderately preterm babies, and 
stays for term and post-term babies were shorter in shared accommodation. Lehtonen et al(23) 
found that stays were on average 3.4 days shorter (95% CI 3.1‒4.7) and van Veenendaal et al(74) 
found a median difference of 2 days in favour of single rooms. Qualitative/descriptive studies also 
favoured single rooms in five studies.(9,40,47,107) Three studies identified shorter stays in shared 
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accommodation,(19,56,148) but 13 found no difference between accommodation 
types(10,11,43,46,48,52,53,55,60–62,125,130).

Costs of care
Nineteen publications, including two evidence syntheses, reported on costs or resource use 
associated with different types of accommodation (see Figure 5 and supplementary Table 
17).(8,16,19,22,25,26,35,41,54,63,91,107,110,132,133,146,148,150) Eight were before-and-after 
studies, seven were contemporaneous studies, two used mixed study designs, and two were 
evidence syntheses. Four studies had low quality scores and six had high quality scores. 

Several studies reported multiple measures of costs and found evidence supporting both types of 
accommodation. Therefore, the evidence split was 10 studies finding in favour of single rooms, 10 in 
favour of shared accommodation and six showing no difference in measures.

Boardman and Forbes recommended taking into account the following construction and running 
costs, given that single-room facilities required more space to construct: land costs, construction 
costs, maintenance (refinishing and updating), housekeeping and operating costs, and health care 
provision (potentially longer distances to cover). Maben et al(26,133) estimated in 2015 that the 
cost of building a hospital solely comprising single rooms could be around 5% more than building 
one with predominantly shared accommodation but suggested that the difference becomes 
marginal over time. Harris and colleagues(25) found that the most cost-effective configuration in 
terms of construction costs per square foot was a combination of open bays and single rooms. 

Findings in favour of single rooms were due to reduced overall staffing costs,(41,150) reduced length 
of stay,(91,107) reduced waiting and transfer times,(146) higher proportions of patients being 
discharged to rehabilitation,(63) reduced infections,(91) and operational efficiencies.(35,148) 
Reasons favouring shared accommodation were lower cleaning and housekeeping costs,(26,133) 
perceived increased nursing staff,(26,148) and lower labour costs in NICUs.(148)

DISCUSSION
This systematic review identified a substantial body of evidence associated with hospital 
accommodation, yet no clearly consistent conclusions could be drawn about overall benefits of 
single rooms versus multi-bed ward spaces. The narrative and heterogeneous nature of much of the 
evidence also meant that a formal statistical synthesis, such as a meta-analysis, was not feasible. 
Nevertheless, some themes did emerge and might be worth considering further. Single rooms were 
most likely to be associated with overall clinical benefit for the most severely ill patients, especially 
neonates in intensive care, although the evidence is mixed even in these high-risk populations. 
Patients who preferred single rooms tended to do so for privacy, particularly having a private 
bathroom, and for reduced disturbances. By contrast, there were distinct patterns of men, older 
adults, children, and adolescents being more likely to prefer shared accommodation, particularly for 
the social aspects. While mixed accommodation types seemed to be the most cost-effective 
approach to construction because the capital cost of single room building is higher than that for 
shared accommodation, the running costs seem likely to be recouped over time by other 
efficiencies. 

While patients and HCPs expressed preferences, health-care outcomes seem unlikely to be 
substantially affected by hospital accommodation. This is reassuring because most patients also 
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have little influence over this aspect of their care. Likewise, HCPs might also have little influence 
over which accommodation type their patients are assigned. Patient or family preferences for single 
rooms are particularly strong in NICUs and maternity wards, but other groups, in particular men, 
older adults and adolescents, are more likely to prefer shared accommodation. The split of 
accommodation and whether the predictable adverse effects of accommodation design can be 
mitigated in these areas would be worth considering at the planning stages of new buildings. 

The average cost per patient of units comprising only single rooms was lower than those consisting 
of only shared accommodation. Mean direct cost per patient in a single room has been estimated to 
be 15.5% lower for neonates in ICU and 24% lower for care in maternity units but may be similar or 
reduced in adults in routine care wards. Shorter length of stay was an important contributor to this 
difference and could increase the number of patients who can be treated in the beds available. 
However, the effects found were small and local variations may change the economic picture for a 
particular hospital. It is also unclear how far the reduced length of stay was due to the single room, 
and how much was caused by confounding factors associated with being in a new hospital. Nearly all 
the studies we considered were from high-income regions and mostly based in European or 
anglophone countries. Thus, policy makers should incorporate local building and labour costs in 
decisions.

Determining the impact of moving to single-room wards will therefore always need to overcome the 
impact of confounding factors such as concomitant changes to processes and improvements in other 
facilities and services that may also have led to the changes, or that may have acted in opposition to 
the direct effects of the different accommodation.

This study has some limitations. Of 215 articles originally retrieved, we selected 145 for review, 
which is still a large number. None of the 145 studies used randomised study designs. Randomised 
controlled studies are not practical to assess hospital accommodation and, therefore, most studies 
were prone to bias. In particular, in hospitals with mixed single rooms and shared accommodation, 
patients must be allocated to the rooms, which will be partly due to their medical condition or other 
personal factors and partly due to bed availability at the time of admission. This introduces selection 
bias, as the reasons why patients were in single rooms was often not reported. We minimised this 
bias by excluding studies where the allocation to single rooms or shared accommodation was known 
to be for an apparent clinical purpose. Additionally, 60 of the publications compared outcomes 
before and after moving from shared accommodation to single rooms. This introduced confounding, 
as many factors other than the studied intervention would have changed at the same time, so 
attributing the outcome to the intervention alone is misleading. The opportunity of building a new 
hospital is rare. While it provides an ideal platform for before-and-after studies, nearly all of these 
studies were of a single hospital, so the total number of hospitals studied is low, meaning that 
uncertainty about risks and benefits remains after this systematic review.

In practical terms, although there are still uncertainties about the true impact of changing to single 
room wards, the 145 publications synthesised in this report show that the clinical and economic 
consequences of such a change are likely to be modest. Focussed research on the impact of 
accommodation type on hospital acquired airborne transmitted infections may be warranted, as 
may studies of sufficient duration to examine long term productivity changes after opening a new 
hospital.  Because the global effect sizes found were modest, the effects within national systems or 
for specialist hospitals might be different in size and direction from the global. In particular, none of 
the included studies were in low or middle income countries, so generalisability to those settings is 
difficult.
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FIGURE LEGENDS

Figure 1. Selection of papers for review

Figure 2. Percentage of studies reporting data in favour of either single-room or shared-room 
design, according to the type of data available and outcome reported

Figure 3. Clinical outcomes represented by the total sample size with data for that outcome, by 
level of care and the type of data reported and room design favoured

Figure 4. Patient-experience outcomes represented by the total sample size with data for that 
outcome, by level of care and the type of data reported and room design favoured

Figure 5. Economic outcomes represented by the total sample size with data for that outcome, by 
level of care and the type of data reported and room design favoured
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Figure 1. Selection of papers for review 
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Figure 2. Percentage of studies reporting data in favour of either single-room or shared-room design, 
according to the type of data available and outcome reported 
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Figure 3. Clinical outcomes represented by the total sample size with data for that outcome, by level of care 
and the type of data reported and room design favoured 
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Figure 4. Patient-experience outcomes represented by the total sample size with data for that outcome, by 
level of care and the type of data reported and room design favoured 
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Figure 5. Economic outcomes represented by the total sample size with data for that outcome, by level of 
care and the type of data reported and room design favoured 
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Appendix  
The data presented in summary tables 2‒17 have been condensed substantially from what was reported in the papers. For each table there is one row per 
paper, detailing the setting and population samples in the study, and the outcomes reported according to whether the data were in favour of a single‐room 
design, a shared‐room design, or neither in favour nor against either design. Where statistical analyses were conducted the statistical significance is 
reported in the tables however no other numerical data is presented. Where no formal analysis was reported only the label pertaining to the outcome data 
are presented. For example, if the proportion of deaths was lower in the single‐room design then “% deaths” is reported in the table under the heading 
“Data favours single‐room design”, or if qualitative analysis of interviews reports that patients would prefer a shared‐room design because is it more 
sociable then “Qualitative (patient preference, social)” is reported in the table under the heading “Data favours shared‐room design”. 
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Key and abbreviations 
a=adjusted  
u=univariate analysis 
m=multivariate analysis 
NS=not statistically significant (p<0.05 is considered statistically significant) 
BSI, bloodstream infection; LOS=length of stay; PEMR=physician estimate of mortality risk; SFR=Single family room; SRMC=Single room maternity care 

Text is in italics if it is unclear where the true benefit lies, for example where the data is significantly greater for one room type compared to another but the interpretation of benefit may be 
subjective. 

Cells coloured in blue are where a formal comparative statistical analysis was reported. 

 

 

Table	1.	Summary	of	study	quality	scores	
Citation  Study methodology  QA score 
Adamson 20031  SLR  82% 
Anåker et al 20172  Prospective observational, before and after hospital relocation  59% 
Anåker et al 20193  Qualitative, before and after hospital relocation  90% 
Apple 20144  Prospective observational, qualitative  52% 
Bevan et al 20165  Prospective observational  59% 
Blandfort et al 20196  Prospective observational, before and after hospital relocation  67% 
Blandfort et al 20197  Prospective observational, before and after hospital relocation  67% 
Boardman & Forbes 20118  Economic analysis  91% 
Bocquet et al 20219  Retrospective observational, case‐control  74% 
Bodack et al 201610  Prospective observational  56% 
Bonizzoli et al 201111  Retrospective observational, before and after hospital relocation  30% 
Boztepe et al 201712  Prospective observational  63% 
Bracco et al 200713  Prospective observational  74% 
Bradbury‐Jones et al 201314  SLR  86% 
Campbell‐Yeo et al 202115  Prospective case–control, before and after hospital relocation  74% 
Cantoni et al 200916  Retrospective observational, before and after hospital relocation  67% 
Carlson et al 200617  Prospective observational, before and after hospital relocation  33% 
Carter et al 200818  Prospective observational, before and after hospital relocation  33% 
Caruso et al 201419  Retrospective observational  74% 
Cobo et al 200120  Retrospective case–control  74% 
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Curtis & Northcott 201721  Qualitative, before and after hospital relocation  80% 
Cusack et al 201922  Observational before hospital relocation  56% 
Darcy Mahoney et al 202023  Prospective observational  59% 
Darley et al 201824  Retrospective observational, before and after hospital relocation  56% 
Davis et al 201925  Retrospective observational, before and after hospital relocation  67% 
Deitrick et al 201026  Qualitative  90% 
de Matos et al 202027  Prospective observational  63% 
Domanico et al 201028  Prospective observational, before and after hospital relocation  63% 
Domanico et al 201129  Prospective observational, before and after hospital relocation  63% 
Douglas & Douglas 200530  Qualitative  90% 
Dowdeswell et al 200431  SLR  36% 
Dowling et al 201232  Prospective case–control, before and after hospital relocation  63% 
Eberhard‐Gran et al 200033  Prospective case–control  59% 
Edéll‐Gustafsson et al 201534  Qualitative  90% 
Ehrlander et al 200935  Retrospective observational  78% 
Erdeve et al 200836  Prospective case–control  74% 
Erdeve et al 200937  Prospective case–control  78% 
Erickson et al 201138  Prospective observational before and after hospital relocation  67% 
Everts et al 199639  Prospective observational  52% 
Felice Tong et al 201840  Retrospective case–control  78% 
Ferri et al 201541  Qualitative, before and after hospital relocation  100% 
Florey et al 200942  Retrospective case–control, before and after hospital relocation  44% 
Foo 2022 et al43  Prospective observational  74% 
Ford‐Jones et al 199044  Prospective observational  52% 
Fraenkel et al 201845  Retrospective case‐control   67% 
Gregersen et al 202146  Retrospective observational, before and after hospital relocation  70% 
Grundt et al 202147  Prospective case‐control  67% 
Halaby et al 201748  Retrospective observational, before and after hospital relocation  48% 
Harris et al 200449  Prospective case–control, before and after hospital relocation  74% 
Harris et al 200650  Retrospective observational  63% 
Harris et al 200651  Retrospective observational  52% 
Hosseini & Bagheri 201752  Prospective observational  63% 
Hourigan et al 201853  Prospective observational, before and after hospital relocation  63% 
Hyun et al 202154  Retrospective case–control  78% 
Jansen et al 202155  Retrospective observational, before and after hospital relocation  63% 
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Janssen et al 200056  Prospective case–control, before and after hospital relocation  56% 
Janssen et al 200657  Prospective observational  59% 
Jones et al 201658  Qualitative, before and after hospital relocation  100% 
Jongerden et al 201359  Prospective observational, before and after hospital relocation  67% 
Jou et al 201560  Retrospective case–control  74% 
Julian et al 201561  Retrospective observational  78% 
Jung et al 202262  Retrospective observational, before and after hospital relocation  67% 
Kainiemi et al 202163  Prospective observational, before and after hospital relocation  59% 
Kinnula et al 200864  Prospective observational  63% 
Kinnula et al 201265  Prospective observational  67% 
Knight & Singh 201666  Prospective observational  59% 
Kosuge et al 201367  Prospective observational, before and after hospital relocation  41% 
Labarère et al 200468  Prospective observational  70% 
Lawson & Phiri 200069  Prospective observational, before and after hospital relocation  41% 
Lazar et al 201570  Prospective observational, before and after hospital relocation  48% 
Lehtonen et al 202071  Prospective observational  74% 
Lester et al 201472  Prospective observational, before and after hospital relocation  63% 
Lester et al 201673  Prospective observational, before and after hospital relocation  59% 
Liu et al 201974  Qualitative  100% 
Lorenz & Dreher 201175  Retrospective case–control  78% 
Maben et al 201576  Report, before and after hospital relocation with control hospitals  78% 
Maben et al 201677  Prospective observational, before and after hospital relocation with control hospitals  67% 
Malcolm 200578  Qualitative  80% 
Mattner et al 200779  Prospective observational  74% 
McDonald et al 201980  Prospective observational, before and after hospital relocation  48% 
McKeown et al 201581  Retrospective observational  48% 
Mental Welfare Commission Scotland 
199182 

Report  30% 

Meyer et al 199483  Prospective observational  59% 
Milford et al 200884  Prospective observational, before and after hospital relocation  30% 
Miller et al 199885  Prospective observational  59% 
Monson et al 201886  Prospective case–control  78% 
Morgan 201087  Prospective observational  44% 
Munier‐Marion et al 201688  Prospective observational  74% 
Nahas et al 201689  Retrospective observational  56% 
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Nash et al 202190  Prospective observational/ qualitative  63% 
Nassery & Landgen 201991  Qualitative  90% 
OECD & World Health Organization 
201992 

Report  14% 

Olson & Smith199293  Prospective observational  52% 
O’Neill et al 201894  Retrospective observational  74% 
Park et al 202095  Retrospective observational  63% 
Pease & Finlay 200296  Prospective observational  48% 
Persson & Määttä 201297  Qualitative  90% 
Persson et al 201598  Qualitative  90% 
Pilmis et al 202099  Prospective observational  63% 
Pineda et al 2012100  Prospective case–control  70% 
Poncette et al 2021101  Retrospective observational  56% 
Puumala et al 2020102  Retrospective observational, before and after hospital relocation  67% 
Pyrke et al 2017103  Prospective observational, before and after hospital relocation  59% 
Quach et al 2018104  Retrospective case–control  59% 
Real et al 2018105  Prospective observational, before and after hospital relocation  56% 
Reed & Shmid 1986106  Narrative report, before and after hospital relocation  10% 
Reid et al 2015107  Prospective observational, before and after hospital relocation  48% 
Roos et al 2020108  Qualitative, before and after hospital relocation  90% 
Rosbergen et al 2020109  Prospective observational, before and after hospital relocation  74% 
Rowlands & Noble 2008110  Qualitative  90% 
Sadatsafavi et al 2016111  Retrospective economic analysis  100% 
Sadatsafavi et al 2019112  Retrospective economic analysis, before and after hospital relocation  100% 
Sakr et al 2021113  Prospective observational  74% 
Schalkers et al 2015114  Qualitative  100% 
Scottish Intercollegiate Guidelines 
Network 2014115 

Guideline  73% 

Singh et al 2015116  Retrospective observational, before and after hospital relocation  70% 
Singh et al 2016117  Prospective observational  70% 
Søndergaard et al 2022118  SLR  91% 
Song et al 2018119  Retrospective observational, before and after hospital relocation  63% 
Stelwagen et al 2021120  Qualitative  100% 
Stevens et al 2011121  Prospective observational, before and after hospital relocation  52% 
Stevens et al 2012122  Prospective observational, before and after hospital relocation  44% 
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Stevens et al 2014123  Prospective observational, before and after hospital relocation  56% 
Stiller et al 2017124  Retrospective observational  59% 
Swanson et al 2013125  Prospective observational, before and after hospital relocation  37% 
Tandberg et al 2018126  Prospective observational  70% 
Tandberg et al 2019127  Prospective case–control  67% 
Tandberg et al 2019128  Prospective observational  67% 
Taylor et al 2018129  SLR  91% 
Tegnestedt et al 2013130  Prospective observational  70% 
Teltsch et al 2011131  Retrospective case–control, before and after hospital relocation  67% 
Toivonen et al 2017132  Prospective case–control, before and after hospital relocation  63% 
Vaisman et al 2018133  Retrospective case–control  67% 
van de Glind et al 2008134  Prospective observational  74% 
van der Hoeven et al 2022135  Retrospective observational, before and after hospital relocation  63% 
Van Enk & Steinberg 2011136  Prospective observational, before and after hospital relocation  44% 
van Veenendaal et al 2020137  Retrospective observational, before and after hospital relocation  70% 
Van Veenendaal et al 2022138  Prospective observational  70% 
Vietri et al 2004139  Prospective case–control, before and after hospital relocation  59% 
Vohr et al 2017140  Prospective observational, before and after hospital relocation  67% 
Voigt et al 2018141  SLR  86% 
Walsh et al 2006142  Prospective observational, before and after hospital relocation  33% 
Washam et al 2018143  Retrospective case–control  78% 
Watson et al 2014144  Prospective observational, before and after hospital relocation  44% 
Zaal et al 2013145  Prospective observational  67% 

Quality is graded by colour: green, good; orange, medium; red, poor. Abbreviation: SLR, systematic literature review. 
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Table	2.	Summary	of	studies	reporting	mortality	data	
Citation  QA  Location  Population  Number of 

patients/ 
hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Before and after a hospital relocation 

Cantoni 200916  67%  Switzerland  Adults  227 patients,  
1 hospital 

Stem cell 
transplant 

Elective  Routine    % deaths   

Davis 201925  67%  Australia  Adults  1569 patients,  
1 hospital 

Orthopaedic  Elective  Routine    p=0.664   

Domanico 2010,28 
Domanico 201129 

63%  United 
States 

Neonates  161 carers,  
1 hospital, 2 units 

Paediatric  NR  NICU  % deaths      

Jansen 202155  63%  Netherlands  Neonates  712 patients,  
1 hospital, 2 units 

Premature 
neonates 

Maternity 
care 

NICU    p=0.38 all‐cause 
mortality 
p=0.96 infection‐
related mortality 

 

Jongerden 201359  67%  Netherlands  Adults  323 patients,  
1 hospital 

Mixed, 
Adults 

Mixed  ICU    p=0.98   

Jung 202262  67%  South Korea  Adults  901 patients, 
1 hospital 

Mixed  Unclear  ICU    p=0.168   

Lazar 201570  48%  Israel  Children  4162 patients,  
1 hospital 

Children  Mixed  PICU    p=0.22   

Puumala 2020102  67%  United 
States 

Neonates  9995 patients, 
1 hospital 

Premature 
neonates 

Emergency  NICU      % deaths 

Singh 2015116  70%  United 
Kingdom 

Adults, Elderly  1749 patients,  
1 hospital 

Internal 
medicine, 
Geriatric 

Mixed  Routine    p=0.12 one‐year 
mortality 
p=0.35 inpatient 
mortality 
p=0.29 30‐day 
discharge mortality 

 

Contemporaneous comparison 

Bracco 200713  74%  Canada  Adults  2522 patients (of 
whom 207 known 
MRS carriers at 

Mixed, Post 
surgery, 

Mixed  ICU  p<0.001     
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

admission), 1 
hospital, 1 ward 

Medical 
admission 

Caruso 201419  74%  Brazil  Adults  1253 patients, 1 
hospital 

Adults  Mixed  ICU    p=0.18   

Harris 200650  63%  United 
States 

Neonates  21 parents, 
75 HCPs, 
11 hospitals 

Neonates  Emergency  NICU      % deaths 

Hyun 202154  78%  South Korea  Adults  666 patients, 
1 hospital 

Respiratory, 
COVID‐19 

Emergency  ICU      % deaths 

Julian 201561  78%  United 
States 

Neonates  1823 patients 
1 hospital, 
1 unit 

Neonates  Mixed  NICU    p=0.56 CLOS or 
mortality 

 

Knight 201666  59%  United 
Kingdom 

Elderly  100 patients, 
2 hospitals 

Geriatric, 
Dementia 

Mixed  Routine    p>0.95 inpatient 
mortality 
p=0.33 30‐day 
mortality 

 

Lehtonen 202071  74%  10 countries  Neonates  4662 patients, 
331 units 

Neonates   Emergency  ICU  OR 0.76, 0.64‐0.89, 
major morbidity or 
mortality 

OR 0.85, 0.70‐1.02, 
mortality only 

 

Zaal 2013145  67%  Netherlands  Older Adults  156 patients 
1 hospital 

Older Adults 
with 
dementia 

Mixed  ICU    p=0.72, % deaths 
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Table	3.	Summary	of	studies	reporting	data	on	patient	care	and	disease	management	
Citation  QA  Location  Population  Number of patients/ 

hospitals 
Patient type  Type of 

admission 
Level of care  Data that favour 

single room 
Data showing no 
difference 

Data that favour 
shared room 

Before and after a hospital relocation plus Contemporaneous comparison 

Maben 201677  67%  United Kingdom  Unclear  32 patients, 
21 HCP, 
1 hospital relocation, 
2 control hospitals 

Mixed  Unclear  Mixed    Medication errors 9 
months after the 
move 

Fewer medication 
errors immediately 
after the move 

Before and after a hospital relocation 

Davis 201925  67%  Australia  Adults  1569 patients,  
1 hospital relocation 

Orthopaedic  Elective  Routine  Lower % medical 
deterioration 
requiring rapid 
response or clinical 
review 

   

Lawson 200069  41%  United Kingdom  Adults  424 patients, 2 
hospitals, 4 wards 
relocation 

Orthopaedic 
patients 

Unclear  Routine  Lower use of 
painkillers 
% responders 
% verbal outbursts 
% threatening 
behaviour 

   

Contemporaneous comparison 

Ehrlander 200935  78%  United States  Adults  117 patients, 
1 hospital 

Mixed  Unclear  Routine      Qualitative 
(feelings of safety) 

McKeown 201581  48%  Ireland  Unclear  880 patients. 
24 hospitals 

End of life  Emergency, 
Elective 

Routine  Perceived 
acceptability of 
patient's death 
Symptom 
management 
Symptom 
experience 
Patient care 

   

Nahas 201689  56%  United Kingdom  Adults, Elderly  60 patients, 
2 hospitals 

Orthopaedic 
(elective hip/ 
knee 
arthroplasty) 

Elective  Routine  p=0.020, cleanliness 
p=0.015, staff pain 
management 

p=0.190, toileting 
help given 
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Citation  QA  Location  Population  Number of patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

p<0.001, pain 
control 

Van de Glind 2008134  74%  Netherlands  Adults  52 encounters, 1 
hospital 

Urology  Unclear  Routine  p=0.003, greater 
duration of 
physician‐patient 
encounter 
% encounter time 
patient speaks is 
greater 
Patients disclose 
more emotional 
cues, and 
information cues  
p=0.031, more 
physician responses 
to the patient cues  

% encounter time 
physician speaks 
was no different 
Patients disclose 
more emotional 
cues 

 

Evidence synthesis 

Dowdeswell 200431  SLR 
36% 

International  Unclear  Unclear  Mixed  Mixed  Mixed  Hospital acquired 
infection 
treatment;  
Hand‐hygiene; 
Cleaning and 
decontamination;  
Recovery;  
In situ medical 
treatment  
Family involvement  
Environment match 
the patient’s 
progress 

   

OECD WHO 201992  Report 
14% 

Europe  NR  NR  Mixed  Mixed  Mixed    Pain scores   

Søndergaard 2022118  SLR 
91% 

International  NR  NR  Acute, 
Surgical, 

Unclear  Routine  Sleep quality 
Personal control 
Environment 
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Citation  QA  Location  Population  Number of patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Internal 
medicine 

Recovery time 

Taylor 2018129  SLR 
91% 

International  NR  NR  Mixed  Mixed  Mixed      Restraint use e.g., 
rails 

Voigt 2018141  SLR 
86% 

International  NR  NR  NR  Unclear  Routine    Medication errors 
and usage 
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Table	4.	Summary	of	studies	reporting	data	on	maternity	and	neonatal	care	
Citation  QA  Location  Population  Number of 

patients/ 
hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that 
favour shared 
room 

Before and after a hospital relocation 

Campbell‐Yeo 202115  74%  Canada  Neonates  71 mothers, 2 
wards 

Neonates  Emergency  ICU  Parental presence 
and involvement 
(mother and 
partner feeding) 

   

Carter 200818  33%  United States  Adults  1 hospital 53 
parents 

Neonates  Emergency  ICU  All p’s<0.05 
parent 
perceptions of 
access to staff 

   

Domanico 201129  63%  United States  Neonates  162 patients 
(PEMRs 
2/3=150, 
PEMRs 4=12), 1 
hospital, 2 units 

Paediatric  NR  NICU  PEMR 2‐3: 
patient progress: 
p<0.001, total 
apnoea events  
p<0.001, apnoea 
events/day 
p=0.031, days on 
mother’s 
breastmilk; 
p=0.001, days on 
mother’s 
breastmilk per 
LOS; 
p=0.003, interval 
to enteral 
feeding; 
p<0.001, interval 
to breastmilk 
feeding; 
p=0.048, days on 
parenteral 
nutrition; 
p=0.004, days on 
parenteral 
nutrition per LOS 

PEMR 2‐3 
p=0.94, 
gestational age 
p=0.92, admission 
weight 
p=NS, acuity 
p=0.45, weight 
gain 
p=0.17, length 
gain 
p=0.17, head 
circumference 
gain 
p=0.84, total CPAP 
days 
p=0.7, CPAP 
days/LOS 
p=0.17, total 
caffeine days 
p=0.11, total 
caffeine days/LOS 
p=0.765, interval 
to formula feeding 
 
PEMR 4: 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that 
favour shared 
room 

p=0.47, 
gestational age 
p=0.49, admission 
weight 
p=NS, acuity 
p=0.76, weight 
gain 
p=0.47, length 
gain 
p=0.70, head 
circumference 
gain  
p=0.59, total CPAP 
days  
p=0.94, CPAP 
days/LOS  
p=0.82, total 
caffeine days  
p=0.94, total 
caffeine days/LOS 
p=0.70, total 
apnoea events 
p=0.18, apnoea 
events/day 
p=0.937, interval 
to enteral feeding 
p=0.571, interval 
to formula feeding  
p=0.818, days on 
parenteral 
nutrition 
p=0.937, days on 
parenteral 
nutrition per LOS 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that 
favour shared 
room 

Dowling 201232  63%  United States  Neonates  40 mothers, 1 
hospital 

Neonates  Emergency  ICU     p=NS., all 
breastfeeding 
measures 

 

Erickson 201138  67%  United States  Neonates  73 patients, 
1 hospital  

Preterm 
neonates 

Emergency  NICU  p=0.04, time to 
enteral nutrition 

p=0.05, weight 
gain/day 
p=0.30, weight 
gain/day 
normalized to kg 
birth weight  
p=0.47, time to 
parenteral 
nutrition 

 

Harris 200449  74%  Canada  Adults  976 patients, 1 
new hospital 
unit established 

Pregnant 
women 

Maternity  Routine  p=0.04, 
continuous or 
intermittent 
electronic foetal 
monitoring  
p=0.03, IV 
therapy 
p=0.01, 1‐minute 
Apgar <7 

p=NS for 
augmentation of 
labour, 20‐
minutes initial 
electronic foetal 
monitoring at 
admission, 
epidural, 
narcotics, mode of 
delivery, and 
episiotomy 

 

Hourigan 201853  63%  United States  Neonates  32 patients, 
1 hospital  

Neonates  Emergency  ICU    p=0.30, receiving 
some maternal or 
donor breastmilk 

p=0.04, 
primarily 
receiving 
maternal or 
donor 
breastmilk 

Janssen 200056  56%  Canada  Adults  426 patients, 1 
hospital 
relocation 

Pregnant 
women 

Maternity  Routine  p<0.001, 
patient 
satisfaction with 
amount of nurse 
interaction for 
physical, 
emotional, and 

p=0.10, baby 
received 
supplementation 
with water 
p=0.25, p=0.05 
clear discharge 
instructions of 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that 
favour shared 
room 

spiritual needs, in 
labour, and 
postpartum 
p<0.001, 
patient 
satisfaction with 
nurse response 
time, teaching 
time, information 
received, feeding 
related teaching 
p<0.001, number 
of babies who 
received 
supplementation 
with formula 
p<0.001, number 
breastfeeding 
p=0.044, number 
breastfed within 
1‐2 hours post‐
delivery 
p=0.01, clear 
discharge 
instructions of 
when expect a 
call from the 
community health 
nurse 
p<0.001, clear 
instructions of 
how to use car 
seat, and nurse 
reviewed 
handouts 

when to call the 
doctor, and when 
to make an 
appointment 
respectively 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that 
favour shared 
room 

Lester 201472  63%  United States  Neonates  403 patients, 1 
hospital 
relocation 

Neonates  Emergency  ICU  Narrative ‐ 
reduced stress  
 
p<0.0001, 
reduced pain 

   

Puumala 2020102  67%  United States  Neonates  9995 patients, 1 
hospital  

Neonates  Emergency  ICU  p<0.001, interval 
to oral feeding 

   

Olson 199293  52%  United States  Adults  351 patients, 28 
HCP, 1 hospital 

Pregnant 
women 

Maternity  Routine  p<0.05, nurse 
preferred single 
rooms 
 
p<0.01, nurse 
think single room 
is better for 
premature 
neonates 

p>0.05, nurses 
think open rooms 
are better for 
ventilated/ 
critically ill infant 

 

Stevens 2012122  44%  United States  Neonates  73 patients, 1 
hospital 
relocation 

Neonates  Emergency  ICU  p=0.04, interval to 
enteric nutrition  

p=NS., other 
nutrition 
parameters 

 

Swanson 2013125  37%  United States  Neonates, 
Carers, HCPs 

55 parent 
surveys, 
42 AP surveys, 
151 NN surveys 
1 hospital 
relocation 

Neonates  Emergency  NICU  p<0.05, Advanced 
neonatal 
practitioner 
perceptions of 
development, 
facility and 
privacy  
p<0.05, Neonatal 
nurses 
perceptions of 
development, 
facility and 
privacy. 

Advanced 
neonatal 
practitioners: 
p=NS., teamwork, 
communication, 
safety 
 
Neonatal nurses: 
p=NS., 
communication, 
safety 
 
Parents: 
p=NS, 
development and 
safety 

Neonatal 
nurses:  
p<0.05, 
teamwork 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that 
favour shared 
room 

Toivonen 2017132  63%  Finland  Neonates  20 nurses, 1 
hospital 
relocation 

Neonates  Emergency  ICU  p=0.001, duration 
of nurse‐parent 
interactions 
p<0.0001, 
duration of nurse‐
family 
interactions  

p=0.349, number 
of nurse‐parent 
interactions 
p=0.471, number 
of nurse‐infant 
interactions 
p=0.073, duration 
of nurse‐infant 
interactions 
p=0.488, number 
of nurse‐family 
interactions 

 

Van der Hoeven 
2022135 

63%  Netherlands  Infants  1293 infants, 1 
hospital  

Infants  Unclear  ICU  p<0.001, weight 
at discharge 
p=0.003, rate of 
weight gain 

p=0.13, 
gestational age at 
full enteral 
feeding 

 

Contemporaneous comparison 

Bodack 201610  55%  Germany  Neonates  35 sets of 
parents 

Premature 
neonates 

Maternity 
care 

NICU  Qualitative 
(quality of care) 

Qualitative 
(communication) 

 

Erdeve 200836  74%  Turkey  Adults, 
Neonates 

60 infants, 
49 mothers, 
1 hospital 

Preterm 
neonates 

Emergency  NICU    p=0.084, Routine 
visits 
p=0.046, acute 
care visits  
p=0.154, number 
of breastfed 
infants 

p=0.005, more 
total 
applications to 
health services 
 
p=0.001, more 
consultations 
by phone 

Grundt 202147  67%  Norway  Neonates  77 patients, 
66 mothers, 2 
hospitals, 2 
units 

Premature 
neonates 

Maternity  NICU  p=0.08, p=0.06,  
volume 
breastmilk 
produced 7, 14, 
days post‐
delivery, 
respectively 
p<0.001, p=0.02, 

p=0.71, number of 
sessions at the 
breast 
p=0.46, mother 
breastfeeding self‐
efficacy 
p=0.51, p=0.33, 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that 
favour shared 
room 

infants breastfed 
directly and 
exclusively at 
discharge, at 
term, respectively 
p<0.001,  
p=0.003, p=0.00,  
infants partly 
directly breastfed 
at discharge, at 
term, and 4 
months corrected 
age, respectively 
p=0.00a use of 
nipple shields  

infants exclusively 
directly breastfed, 
or on solids, at 4 
months corrected 
age, respectively 
p=0.33, p =0.61,  
use of nipple 
shields adjusted 
for post‐menstrual 
age 33 weeks, 34 
weeks, 
respectively 
 
 

Lester 201472  63%  United States  Neonates  403 patients, 1 
hospital  

Neonates  Emergency  ICU  p=0.005, weight 
at discharge 
p=0.017, rate of 
weight gain 
p=0.015, interval 
to full enteral 
feeding 

   

Pineda 2012100  70%  United States  Neonates  81 patients, 1 
hospital 

Premature 
neonates 

Emergency  NICU    p=0.75,  
breastmilk feeding 
at discharge 

 

Stelwagen 2021120  100%  Netherlands  Adults  1 hospital  
36 parents 

Neonates  Emergency  ICU  Narrative ‐ 
apnoea and 
periodic 
breathing  

   

Tandberg 2019128  67%  Norway  Neonates  77 patients, 2 
hospitals 

Neonates  Emergency  ICU  Greater birth 
weight, length, 
and head 
circumference 
 

p=0.45, p=0.42,  
breastmilk feeding 
exclusively at 
discharge, and 
term +4 months 

Greater weight 
at term +4 
months 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that 
favour shared 
room 

greater length 
at term +4 
months 

Vohr 2017140  67%  United States  Neonates  651 patients,  
1 hospital 
relocation 

Neonates  Emergency  NICU  p<0.001, weight 
gain per day 
p<0.001, weight 
gain at discharge 
p=0.002, human 
milk at 1 week 
p=0.001, human 
milk at 4 weeks 
p<0.001, volume 
of milk 
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Table	5.	Summary	of	studies	reporting	data	on	complications	of	disease	
Citation  QA  Location  Population  Number of 

patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Before and after a hospital relocation plus Contemporaneous comparison 

Maben 201677  67%  United Kingdom  Unclear  32 patients, 
21 HCP, 
1 hospital 
relocation, 2 
control hospitals 

Mixed  Unclear  Mixed      Pressure ulcers per 
1,000 patient‐days 

Before and after a hospital relocation  

Blandfort 20197  67%  Denmark  Adults, Elderly  1014 patients,  
2 hospitals 

Geriatric, 
Dementia 

Elective  Routine  p=0.02, incidence 
of delirium 

p=0.57, duration of 
first episode of 
delirium 

 

Cantoni 200916  67%  Switzerland  Adults  227 patients, 1 
hospital 

Stem cell 
transplant 

Elective  Routine  Number of patients 
with infections 
(total, pneumonia, 
CMV‐reactivation, 
CMV‐primary, 
invasive mould, 
other) 
Infection rates 
(pneumonia: 
clinical diagnosis) 

  Number of patients 
with infections 
(microbiologically 
documented, 
primary sepsis) 
 
Infection rates 
(sepsis, pneumonia, 
pneumonia: 
microbiological 
diagnosis) 

Davis 201925  67%  Australia  Adults  1569 patients,  
1 hospital 
relocation 

Orthopaedic  Elective  Routine    p=0.243, hospital‐
acquired pressure 
injuries 

 

Harris 200449  74%  Canada  Adults  976 patients, 1 
new hospital unit 
established 

Pregnant 
women 

Maternity  Routine   
 

p=NS for rates of 
postpartum 
haemorrhage, 
pyrexia, rates of 
thick meconium, 
and cases of 
meconium 
aspiration 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Lester 201472  63%  United States  Neonates  403 patients, 1 
hospital 
relocation 

Neonates  Emergency  ICU  Less stress (some 
related to increased 
maternal 
involvement)  
p<0.0001, maternal 
involvement 
related to lower 
pain scores 
 p<0.0001, 
increased maternal 
involvement in care 
of the neonate 
p<0.0001, 
reduction in pain 
due to the SFR 
NICU alone  

   

Singh 2015116  70%  United Kingdom  Adults, Elderly  1749 patients,  
1 hospital 
relocation 

Internal 
medicine, 
Geriatric 

Mixed  Routine      p<0.01, hip 
fractures due to 
falls 

Stevens 2012122  44%  United States  Neonates  73 patients, 1 
hospital 
relocation 

Neonates  Emergency  ICU    OR 1.267, 0.929‐
1.730, serious 
adverse outcomes 

 

Lester 201673  59%  United States  Neonates  216 patients, 1 
hospital 
relocation 

Premature 
neonates 

Maternity  ICU   
 
 

p=0.90, 
periventricular 
leukomalacia 
p=0.80, retinopathy 
of prematurity 
(stage 3, 4, 5) 
p=0.16, sepsis 
p=0.13, 
bronchopulmonary 
dysplasia 

p=0.09, necrotising 
enterocolitis 
p=0.08, 
intraventricular 
haemorrhage 
(grade3/4) 

Monson 201886  78%  United States  Neonates  90 preterm 
infants, 15 term‐

Preterm 
neonates 

Emergency  NICU    p=0.35, 
bronchopulmonary 
dysplasia  

 

Page 58 of 145

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

   

Single vs shared rooms in hospital ‐ SLR | Page 22 

Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

born control 
infants, 1 hospital 

p=0.38, infection 

Contemporaneous comparison 

Bracco 200713  74%  Canada  Adults  2522 patients (of 
whom 207 known 
MRSA carriers at 
admission), 1 
hospital, 1 ward 

Mixed, Post 
surgery, 
Medical 
admission 

Mixed  ICU  Organ failure     

Caruso 201419  74%  Brazil  Adults  1253 patients, 1 
hospital 

Adults  Mixed  ICU  p<0.01 
delirium prevalence 
p<0.01 
medical admissions  
p<0.01 
postoperative 
admissions  

p=0.33 
number of days 
with delirium 

 

Erdeve 2008,36 
Erdeve 200937 

74%  Turkey  Adults, 
Neonates 

60 infants, 
49 mothers, 
1 hospital 

Preterm 
neonates 

Emergency  NICU    p=0.720 
clinical risk index 
for babies 
p=0.673 
neonatal 
therapeutic 
intensity scoring 
system 

 

Felice Tong 
201840 

78%  Australia  Adults  185 patients, 
1 hospital 

Orthopaedic  Elective  Routine    p=0.70 
thromboembolic 
events within 30‐
days 
p=0.21 
superficial wound 
infection within 30‐
days 
Deep wound 
infections 
p=0.70 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

medical 
complications 
within 30‐days 

Knight 201666  59%  United Kingdom  Elderly  100 patients, 
2 hospitals 

Geriatric, 
Dementia 

Mixed  Routine    p>0.95, patients 
with hip fracture as 
result of inpatient 
fall 

 

Lehtonen 
202071 

74%  Canada, 
Australia, New 
Zealand, 
Finland, Israel, 
Japan, Spain, 
Sweden, 
Switzerland, 
Italy 

Neonates  4662 patients, 
331 units 

Preterm 
neonates 

Emergency  ICU  OR 0.76, 0.64‐0.89, 
death or any major 
morbidity 

OR 0.95, 0.84‐1.08, 
composite of 
mortality or any 
morbidity 
OR 0.84, 0.71‐1.00, 
sepsis 
OR 1.10, 0.95‐1.27, 
Broncho‐pulmonary 
dysplasia 
OR 1.14, 0.95‐1.37, 
Intraventricular 
haemorrhage / 
Periventricular 
leukomalacia 
OR 0.81, 0.66‐0.99, 
Retinopathy of 
prematurity 
treatment 

 

Vohr 2017140  67%  United States  Neonates  651 patients,  
1 hospital 
relocation 

Neonates  Emergency  NICU  Bayley composites: 
p=0.02 Cognitive 
p=0.04 Language 
p=0.006 Expressive 
communication 
p=0.08 Motor 
p=0.04 Fine motor 
 
Bayley III composite 
scores:  

Bayley composites: 
p=0.14 receptive 
communication 
p=0.67 gross motor 
p=0.11 normal 
neurologic 
examination 

Suspicious 
neurological 
examination 
Abnormal 
neurological 
examination 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

p=0.05, cognitive 
p=0.02, language 
p=0.07, motor 

Lester 201472  63%  United States  Neonates  403 patients, 1 
hospital  

Neonates  Emergency  ICU  p=0.05, sepsis     

Zaal 2013145  67%  Netherlands  Older Adults  156 patients 
1 hospital 

Older Adults 
with 
dementia 

Mixed  ICU    p=0.53, crude risk 
of delirium 

 

Evidence synthesis 

OECD WHO 
201992 

Report 
14% 

Europe  NR  NR  Mixed  Mixed  Mixed  p<0.05 
Reduced medical 
errors 

   

Scottish 
Intercollegiate 
Guidelines 
Network 
2019115 

Report 
73% 

United Kingdom  Adults  NR  At risk for 
delirium 

NR  Routine  Managing patients 
with delirium 

   

Taylor 2018129  SLR 
91% 

International  NR  NR  Mixed  Mixed  Mixed  ICU delirium      
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Table	6.	Summary	of	studies	reporting	data	on	prevention	of	infection		
Citation  QA  Location  Population  Number of 

patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Before and after a hospital relocation plus Contemporaneous comparison 

Maben 201677  67%  United 
Kingdom 

Unclear  32 patients, 
21 HCP, 
1 hospital 
relocation, 2 
control hospitals 

Mixed  Unclear  Mixed  Clostridium difficile 
in older people's 
ward (Control new‐
build hospital) 

  Clostridium difficile 
in older people’s 
ward (Study 
hospital) 

Before and after a hospital relocation 

Bonizzoli 
201111 

30%  Italy  Unclear  818 patients, 
1 unit 

Trauma  Unclear  ICU  Isolates of MRSA, 
Proteus mirabilis, 
Escherichia coli, 
Serratia 
marcescens, and 
Enterobacter spp 
p<0.01, amoxicillin/ 
clavulanate use, 
ceftriaxone use 
p<0.05 
oxacillin use, 
vancomycin use 

   

Darley 201824  56%  United 
Kingdom 

Unclear  1 hospital 
relocation 

Unclear  Unclear  Routine  p=0.04, Escherichia 
coli bacteraemia 
p=0.01, hospital‐
acquired 
Clostridium difficile 
infection 

p=0.22, hospital 
acquired 
methicillin‐
sensitive 
Staphylococcus 
aureus 
bacteraemia 
 

 

Domanico 
201129 

63%  United States  Neonates  162 patients 
(PEMRs 2/3=150, 
PEMRs 4=12), 1 
hospital, 2 units 

Paediatric  NR  NICU  Incidence of 
nosocomial sepsis 
(Candida albicans, 
CONS, 
Enterococcus 

Incidence of 
nosocomial sepsis 
(Escherichia coli) 

Incidence of 
nosocomial sepsis 
(Enterobacter 
cloacae, Klebsiella 
pneumoniae) 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

faecalis, MRSA, 
Staphylococcus 
aureus, total) 

Davis 201925  67%  Australia  Adults  1569 patients,  
1 hospital 
relocation 

Orthopaedic  Elective  Routine    p=0.251, hospital 
acquired MRSA 
infections 
p=0.865, MRSA 
present on 
admission 

 

Ferri 201541  100%  Canada  Adults  39 HCPs, of 
which 13 nurses, 
7 respiratory 
therapists, 
5 HCPS (other), 
6 physicians, 
4 family 
members 
4 support staff, 1 
hospital 

Unclear  Unclear  ICU  Patient perception 
(6 patients 
perceived better 
infection 
prevention) 

   

Gregersen 
202146 

70%  Denmark  Elderly  446 patients,  
1 hospital 
relocation 

Geriatric  Unclear  Routine  % hospital‐
acquired infections 
p=0.01, p=0.03a 
time from 
admission to first 
hospital‐acquired 
infection 
p=0.004 urinary 
tract infections 

p=0.74, pneumonia 
p=0.50, gastritis 
p=0.09, sepsis 
p=0.22, other 
(wound infection, 
nephritis, and 
erysipelas) 

 

Halaby 201748  48%  Netherlands  Unclear  16 beds, 
1 hospital 

Unclear  Unclear  ICU  p=0.001, 
transmission of any 
Multidrug resistant 
bacteria 
p=0.0015, 

p=0.37 
transmission of 
Morganella spp 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

transmission of 
Citrobacter spp 
p=0.0005 
transmission of 
Enterobacter spp 

p=0.99, 
transmission of 
Proteus spp 
p=0.25, 
transmission of 
Serratia spp 
p=0.39, 
transmission of 
Pseudomonas spp 

Hourigan 
201853 

63%  United States  Neonates  32 patients, 
1 hospital 

Premature 
neonates 

Emergency  NICU  p=0.0001, fewer 
positive skin swabs 
p=0.0003, fewer 
positive 
environmental 
swab samples 
Presence of 
antibiotic 
resistance genes 
(including 
resistome and 
virulome) 

p=NS 
comparison of the 
entire bacterial 
community at the 
genus level  
Potential human 
pathogenic viruses 
in 2‐week stool, 
discharge stool and 
skin samples 
Species alpha 
diversity  

 

Jansen 202155  63%  Netherlands  Neonates  712 patients 
1 hospital, 
2 units 

Premature 
neonates 

Maternity care  NICU    p=0.62, incidence 
density per 1000 
patient‐days  
p=0.59, cumulative 
incidence per 100 
infants 
p=0.66, skin and/or 
soft tissue infection 
p=0.15, 
conjunctivitis 

 

Jung 202262  67%  South Korea  Adults  901 patients, 
1 hospital 

Mixed  Unclear  ICU  p<0.001a, CRAB 
acquisition 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Lazar 201570  48%  Israel  Children  4162 patients,  
1 hospital 

Children  Mixed  PICU  p=0.01, incidence 
of BSI 
p=0.03, nosocomial 
BSI 

p=0.26, 
community‐
acquired BSI 

 

McDonald 
201980 

48%  Canada  Unclear  1 hospital 
relocation 

Mixed  Mixed  Mixed  Enterococcus, 
MRSA, and 
Clostridium difficile 
infections per 
10,000 patient‐, 
days  

p=NS, decline in 
rates of Clostridium 
difficile and MRSA 
infection 

 

Puumala 
2020102 

 
67% 

United States  Neonates  9995 patients, 
1 hospital 

Premature 
neonates 

Emergency  NICU  p=0.02, sepsis in 
preterm infants 
(<28 weeks 
preterm)  

p=0.43, sepsis in 
preterm infants (28 
– 32 weeks 
preterm) 
p=0.42, sepsis in 
preterm infants (32 
– 37 weeks 
preterm) 

p=0.001 
sepsis in 
term/post‐term 
infants (>37 weeks) 

Song 2018119  63%  United States  Neonates  171 patients, 
1 hospital 

Premature 
neonates 

Emergency  NICU  hospital‐acquired 
ESBL‐E incidence  

   

Teltsch 
2011131 

67%  Canada  Adults  19343 patients, 
2 hospitals 

Unclear  Unclear  ICU  positive cultures 
per 10,000 patient‐
days for yeast, 
coagulase‐negative 
Staphylococcus 
spp, Enterococcus 
spp, 
Staphylococcus 
aureus, Escherichia 
spp, Pseudomonas 
spp, Klebsiella spp, 
Clostridium difficile, 
Corynebacterium 
spp, 

  Positive cultures 
per 10,000 patient‐
days for 
Enterobacter spp, 
Haemophilus spp,  
MRSA, 
Streptococcus 
viridans,  
Acinetobacter spp, 
Streptococcus 
pneumoniae, 
Group B 
Streptococcus spp, 
Neisseria spp 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Stenotrophomonas 
maltophilia, 
Citrobacter spp, 
Proteus mirabilis, 
Serratia spp, fungi, 
VRE, Lactobacillus 
spp, anaerobic 
cocci, Morganella 
spp, Bacteroides 
spp, Moraxella spp 

Van der 
Hoeven 
2022135 

63%  Netherlands  Neonates  1293 patients, 
1 hospital 

Premature 
neonates 

Unclear  NICU  Infection of 
multidrug‐resistant 
organisms  
Colonisation of 
third‐generation 
cephalosporin 
resistant bacteria 

Multidrug‐resistant 
organisms: 
Bacteraemia 
Colonisation of 
third‐generation 
cephalosporin 
resistant bacteria 
Third‐generation 
cephalosporin 
resistant bacteria: 
Bacteraemia 

Colonisation of 
multidrug‐resistant 
organisms 

Van 
Veenendaal 
2020137 

70%  Netherlands  Neonates  1152 patients, 
1 hospital 

Neonates  Emergency  NICU  % treated for early‐
onset sepsis 
Overall late‐onset 
sepsis  
OR 0.55, 0.34‐0.90 
ORa 0.49, 0.30‐0.81  
Late‐onset 
probable sepsis  
OR 0.64, 0.38‐1.08 
ORa 0.56, 0.32‐0.96 

Culture‐proven 
late‐onset sepsis 
OR 0.83, 0.44‐1.56 
ORa 0.74, 0.39‐1.41 
Symptoms of late‐
onset sepsis 
OR 0.22, 0.05‐1.01 
ORa 0.24, 0.05‐1.08  
Late‐onset sepsis  
OR 0.40, 0.16‐1.03 
ORa 0.34, 0.13‐1.91  

 

Vietri 2004139  59%  United States  Adults  261 patients, 
1 hospital 

Mixed  Unclear  Routine    Positive MRSA 
culture 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Vohr 2017140  67%  United States  Neonates  651 patients, 1 
hospital 

Premature 
neonates 

Emergency  NICU  p=0.09, sepsis or 
necrotizing 
enterocolitis ≥ Bell 
stage IIA 

p=0.052, late‐onset 
sepsis  

 

Walsh 2006142  33%  United States  Neonates  127 nurses, 
1 hospital 

Neonates  Emergency  NICU  p<0.05, catheter‐
related BSI 

   

Contemporaneous comparison 

Bevan 20165  59%  United 
Kingdom 

Adults, Elderly  50 patients, 
2 hospitals 

Acute medical 
illness 

Emergency  Routine  Patient perception 
of hygiene and 
infection risk 

   

Bocquet 20219  74%  France  Adults, 
Children 

233 patients,  
1 hospital 

Mixed, 
Influenza 

Elective, 
Emergency 

Routine  Nosocomial cases 
Community‐
acquired cases  

   

Bracco 200713  74%  Canada  Adults  2522 patients (of 
whom 207 
known MRSA 
carriers at 
admission), 1 
hospital, 1 ward 

Mixed, Post 
surgery, 
Medical 
admission 

Mixed  ICU  p<0.001u,m, risk of 
BSI 
p<0.05u,m, risk of 
MRSA acquisition  
p=0.001u,m, risk of 
Pseudomonas spp 
acquisition 
p<0.001u 
p<0.03m, risk of 
Candida spp 
acquisition 
 

 
 

 

Caruso 201419  74%  Brazil  Adults  1253 patients, 1 
hospital 

Adults  Mixed  ICU    p=0.19 
acquired infections 

 

Cobo 200120  74% 
 

Spain  Adults  50 patients, 
1 hospital, 
2 wards 

Respiratory, 
HIV 

Unclear  Routine    
 
 

p=0.052, 
likelihood of multi‐
drug resistant 
tuberculosis due to 

 

Page 67 of 145

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

   

Single vs shared rooms in hospital ‐ SLR | Page 31 

Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Mycobacterium 
bovis  

Everts 199639  52%  New Zealand  Elderly  27 patients,  
1 hospital 

Unclear  Rehabilitation  Routine  Cases of clinical 
influenza 

   

Ford‐Jones 
199044 

52%  Canada  Children  1530 patients  Cardiological, 
General 
admission, 
Neurosurgical 

Unclear  Routine  Cases of 
nosocomial 
diarrhoea (GA and 
neurosurgical unit) 

Cases of 
nosocomial 
diarrhoea 
(cardiological unit) 

 

Fraenkel 
201845 

67%  Sweden  Adults, 
Children, 
Elderly 

251 patients, 
8 hospitals 

Mixed (all 
hospitalised 
patients who 
acquired 
norovirus 
during 
admission) 

Unclear  Routine  p<0.01, norovirus     

Harris 200650  63%  United States  Neonates  21 parents, 
75 HCPs, 
11 hospitals 

Neonates  Emergency  NICU    Nosocomial BSI  Nosocomial 
pneumonia 

Julian 201561  78%  United States  Neonates  1823 patients 
1 hospital, 1 unit 

Neonates  Mixed  NICU  p=0.039, MRSA 
colonization rate 
for each additional 
one patient 

p=0.10, incidence 
of MRSA 
colonization 
p=0.89, Clostridium 
difficile infection 
rate 

 

Jou 201560  74%  United States  Adults  225 patients,  
1 hospital 

Mixed  Elective  Mixed      p=0.001, 
nosocomial 
Clostridium difficile 
infection 
p<0.001, 
malignancy 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Kinnula 200864  63%  Finland  Children  1927 patients, 1 
hospital 

Children, 
infectious 
disease 

Mixed  Routine  p=0.03, risk for 
hospital acquired 
infection 

   

Kinnula 201265  67%  Finland, 
Switzerland 

Children  5119 patients, 3 
hospitals, 4 
wards 

Children, mixed  Mixed  Routine  p<0.001, risk for 
hospital acquired 
infection during 
hospitalization (1 
hospital) 

p=0.56, risk for 
hospital acquired 
infection during 
hospitalization (1 
hospital) 
p=NS, risk of 
hospital acquired 
infection after 
discharge (3 
hospitals) 

 

Liu 201974  100%  Canada  Adults  1 hospital 
15 parents of 
hospitalised 
infants 

Neonates  Emergency  ICU  Parents’ perception 
(reduced spread of 
infection) 

   

Lorenz 201175  78%  United States  Adults, Elderly  166 patients, 
1 hospital 

Medical, 
Surgical, 
Oncologic 

Unclear  Routine    p=NS, hospital‐
acquired infections 

 

Mattner 
200779 

74%  Germany  Adults  336 patients, 
1 hospital 

Cardiovascular, 
Thoracic 
surgery 

Mixed  ICU    Enterococci 
OR 1.06, 0.36‐3.12    
p=0.91 

 

Monson 
201886 

78%  United States  Neonates  90 preterm 
infants, 15 term‐
born control 
infants, 1 
hospital 

Preterm 
neonates 

Emergency  NICU    p=0.38, infection   

Morgan 
201087 

44%  United 
Kingdom, 
United States 

Adolescents, 
Adults, 
Children 

146 patients, 114 
HCP,  
2 hospitals 
 

Unclear  Mixed  Routine  HCP preference for 
isolation and 
infection control 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Munier‐
Marion 201688 

74%  France  Adults  93 patients, 
1 hospital 

Geriatric, 
Mixed, Surgical 

Unclear  Routine   p=0.028, p=0.039a, 
risk of hospital‐
acquired influenza  

p=0.16, influenza 
vaccination 
coverage 

 

O’Neill 201894  74%  United States  Mixed  >1 million 
patients, 218 
hospitals with 
>50% private 
rooms, 117 with 
>50% bay rooms 

Mixed  Mixed  Mixed  p<0.001, p=0.005a, 
central‐line‐
associated BSIs 
p<0.001, central‐
line‐associated BSIs 
related mortality 

   

Park 202095  63%  United States  Mixed  2,670,855 
discharges,  
340 hospitals 

Mixed  Mixed  Mixed  p<0.001, p<0.001a, 
hospital‐acquired 
MRSA infections 

   

Pilmis 202099  63%  France  Adults  107 patients,  
1 hospital 

Mixed  Unclear  Routine  p=0.13u, 
p=0.0005m, 
contamination 

   

Quach 2018104  59%  Canada, 
United States 

Children  83,334 patient‐
days, 2 hospitals 

Mixed  Mixed  Mixed  p<0.0001, hospital‐
acquired 
respiratory viral 
infections 

   

Sadatsafavi 
2016111 

100%  Canada  Unclear  8811 patient‐
days, 1 hospital 
(simulation) 

Medical, 
Surgical 

Unclear  ICU  Annual cases of 
MRSA acquisition, 
Pseudomonas 
species acquisition, 
and Candida 
species 
colonization 

   

Stiller 2017124  59%  Germany  Unclear  534 units  Unclear  Unclear  ICU  Polymicrobial BSI 
OR 0.66, 0.51‐0.86 

   

Tandberg 
2019128 

67%  Norway  Neonates  77 patients,  
2 hospitals 

Premature 
neonates 

Emergency  NICU   
 

p=0.36, 
septicaemia 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Vaisman 
2018133 

67%  United States  Adults  189 patients, 
512/515 controls, 
1 hospital 

Unclear  Unclear  Routine    P=NS, hospital‐
onset Clostridium 
difficile 

 

Washam 
2018143 

78%  United States  Neonates  1751 patients, 
1 hospital 

Neonates  Emergency  NICU  p=0.03u, p=0.03m, 
MRSA 

   

Evidence synthesis 

OECD WHO 
201992 

Report 
14% 

Europe  NR  NR  Mixed  Mixed  Mixed  p<0.05, hospital‐
acquired infections 

   

Taylor 2018129  SLR 
91% 

International  NR  NR  Mixed  Mixed  Mixed  7 studies found 
advantages only 

3 studies found 
mixed results 
4 studies found no 
difference 

 

Voigt 2018141  SLR 
86% 

International  NR  NR  NR  Unclear  Routine  10 studies  5 studies  16 studies 
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Table	7	Summary	of	studies	reporting	data	on	patient	safety	
Citation  QA  Location  Population  Number of 

patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Before and after a hospital relocation plus Contemporaneous comparison 

Maben 201677  67%  United 
Kingdom 

Unclear  32 patients, 
21 HCP, 
1 hospital 
relocation, 2 
control hospitals 

Mixed  Unclear  Mixed      Falls per 1,000 
patient‐days 

Before and after a hospital relocation 

Davis 201925  67%  Australia  Adults  1569 patients,  
1 hospital 
relocation 

Orthopaedic  Elective  Routine    p=0.599  
Falls in hospital 
p=0.491 
Unwitnessed fall 
p=0.082 
Second fall 

 

Reid 2015107  48%  United 
Kingdom 

Adult, Elderly  89 patients, 
1 hospital 
relocation 

Geriatric  Rehabilitation  Routine    Falls per 1,000 
occupied bed days 

 

Singh 2015116  70%  United 
Kingdom 

Adults, Elderly  1749 patients,  
1 hospital 
relocation 

Internal 
medicine, 
Geriatric 

Mixed  Routine      p<0.01, p<0.01a, 
falls per 1,000 
patient‐bed days 
p<0.001, falls per 
in‐patient faller 

Contemporaneous comparison 

Knight 201666  59%  United 
Kingdom 

Elderly  100 patients, 
2 hospitals 

Geriatric, 
Dementia 

Mixed  Routine    p=0.83, number of 
patients who 
sustained 
inpatient falls 

p=0.035, falls per 
inpatient faller 

Lorenz 201175  78%  United States  Adults, Elderly  166 patients, 
1 hospital 

Medical, 
Surgical, 
Oncologic 

Unclear  Routine    p=0.37, likelihood 
of falls 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Poncette 
2021101 

55%  Germany  Unclear  21 beds, 
1 hospital 

Unclear  Unclear  ICU   
 

  Alarms raised per 
bed 

Evidence synthesis 

OECD WHO 
201992 

Report 
14% 

Europe  NR  NR  Mixed  Mixed  Mixed  p<0.05, patient 
falls 

   

Taylor 2018129  SLR 
91% 

International  Adults  NR  Mixed  Mixed  Mixed    No difference  1 study found 
disadvantages 
only  

Voigt 2018141  SLR 
86% 

International  NR  NR  NR  Unclear  Routine    5 studies found no 
difference 
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Table	8.	Summary	of	studies	reporting	data	on	readmissions	and	reinterventions	
Citation  QA  Location  Population  Number of patients/ hospitals  Patient type  Type of 

admission 
Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Contemporaneous comparison 

Erdeve 200836  74%  Turkey  Infants  60 infants, 
1 hospital 

Preterm 
neonates 

Emergency  ICU  p<0.05, 
hospitalisation 

   

Felice Tong 
201840 

78%  Australia  Adults  185 patients, 
1 hospital 

Orthopaedic  Elective  Routine      p=0.03, return to 
theatre within 6 
weeks 
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Table	9.	Summary	of	studies	reporting	views	on	privacy	
Citation  QA  Location  Population  Number of 

patients/ 
hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Before and after a hospital relocation plus Contemporaneous comparison  

Maben 201677   67%   United 
Kingdom 

Unclear  32 patients, 
21 HCP, 
1 hospital 
relocation, 2 
control hospitals 

Mixed   Unclear   Mixed   Qualitative (privacy, 
comfort, personal 
control, visitor 
flexibility) 

   

Before and after a hospital relocation  

Anåker 20193  90%   Sweden   Adults   16 patients,  
1 hospital  

Stroke   Rehabilitation   Routine   Qualitative (privacy, 
personal control)  

   

Carlson 200617  33%  United States  Neonates  1 hospital, 
Patients unclear 

Neonates  Emergency  ICU  Parent‐reported 
privacy 

   

Carter 200818  33%  United States  Adults  1 hospital 53 
parents 

Neonates  Emergency  ICU  p<0.001, patients’ 
perception of 
privacy 

   

Curtis 201721  80%  United 
Kingdom 

Children  1 hospital, 4 
wards 
17 patients,  
60 caregivers, 
60 HCPs 

Paediatric  Unclear  Routine  Qualitative (privacy)     

Davis 201925  67%   Australia  Adults   1569 patients,  
1 hospital 
relocation 

Orthopaedic   Elective   Routine   Perception of 
privacy 

   

Domanico 201028  63%  United States  Parents  1 hospital, 2 units 
161 caregivers 

Paediatric  NR  NICU  p<0.001, privacy for 
bonding (long‐stay) 
Transitional parent 
perceptions: privacy 
for bonding and for 
breastfeeding 

p=NS, privacy for 
bonding (short stay) 
p=0.111 (short stay), 
p=0.076 (long stay), 
privacy for 
breastfeeding  

 

Dowling 201232  63%  United States  Parents  1 hospital 
40 mothers 

Neonates  Emergency  ICU    p=NS, comfortable 
pumping breastmilk 

 

Ferri 201541  100%  Canada  Unclear  1 hospital, 39 
HCPs (13 nurses, 

Unclear  Unclear  ICU  Qualitative (privacy)     
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

7 respiratory 
therapists), 5 
HCPs (other), 
6 physicians, 
4 family members 
4 support staff 

Florey 200942  44%  United 
Kingdom  

Adults  2 hospitals, 1 
before and after 
move, 80 patients 

Medical and 
surgical, Adults 

Unclear  Routine  p<0.001, discussing 
personal matters 
p<0.001, patient 
preference 

   

Harris 200449  74%  Canada  Adults  1 hospital,  
976 patients 

Pregnant 
women 

Maternity  Routine  p=0.01, physicians’ 
perception of 
privacy 

   

Janssen 200056  56%  Canada  Adults  1 hospital, 426 
patients 

Pregnant 
women 

Maternity  Routine  p<0.001, respect 
shown by caregiver 
for privacy 
p<0.001, greater 
number of different 
nurses, doctors, and 
staff who interacted 
with the patient  

   

Jones 201658  100%  Australia  Adults, 
Neonates 

1 hospital 
relocation 
66 mothers, 
51 nurses 

Adults, Mothers 
of premature 
neonates, 
Nurses 

Maternity  NICU  Qualitative (privacy)      

Milford 200884  30%  United States   Neonates  1 hospital, 
patients unclear 

Neonates  Emergency  ICU  Staff perceptions of 
privacy 

   

Real 2018105  56%   United States   Unclear  111 patients,  
77 nurses,  
1 hospital  

Cardio‐vascular   Unclear   Routine   Privacy    Communication 
Help from staff 

 

Reid 2015107  48%   United 
Kingdom  

Adult, Elderly   89 patients,  
1 hospital 
relocation  

Geriatric   Rehabilitation   Routine   Qualitative (privacy)     
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Roos 2020108  90%   Norway   Adults   39 patients,  
1 hospital 
relocation  

Internal 
medicine, 
Surgical, 
Maternity  

Maternity, 
Unclear  

Routine   Qualitative (privacy)     

Stevens 2011121  52%  United States   Adults  1 hospital, 
147 patients 

Neonates  Emergency  ICU  Patient‐reported 
privacy 

   

Swanson 2013125  37%  United States  Adults  1 hospital  
55 parents 

Neonates  Emergency  ICU  p<0.05, nurses’, 
patients’, and 
advanced 
practitioners’ 
perceptions of 
privacy 

   

Contemporaneous comparison  

Apple 20144  52%  Sweden  Adults  3 ICUs 
81 HCP 

Mixed  Unclear  ICU  Staff perceptions of 
privacy 

   

Bevan 20165  59%  United 
Kingdom 

Adults, elderly  2 hospitals 
50 patients 

Aged 65+ years 
with acute 
illness 

Emergency  Routine  Qualitative 
(privacy) 

   

Bodack 201610  56%  Germany  Adults  1 hospital 
35 pairs of 
parents of 40 
neonates 

Neonates  Emergency  ICU  Patient reported 
privacy 

   

Boztepe 201712  63%  Turkey  Children  1 hospital, 1 ward 
130 

Children  Mixed  Routine      Lack of privacy 

Deitrick 201026  90%  United States   Adults   24 patients, 29 
HCP, 2 hospitals,  
2 wards  

Orthopaedic, 
Neurological, 
Surgical  

Unclear   Routine   Patient preference 
for privacy  

   

Douglas 200530  90%  United 
Kingdom 

Adults  1 hospital 
785 patients (post 
discharge) 

Adults  Unclear  Routine    Mixed results   

Ehrlander 200935  78%  United States  Adults, elderly 
Adults 

1 hospital 
117 patients 

Adults  Unclear  Routine  p<0.01, adequate 
privacy 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Harris 200650  63%  United States  Adults  5 NICU units 
SFR=2 
Open‐bay=3 
HCPs=75 
Parents=21 

Neonates  Maternity  Level 3, 
NICU 

Parent preference 
for privacy 

   

Hosseini 201752  63%  Iran  Adults  2 hospitals 
132 patients 

Adults, Medical 
or surgical 

Unclear  Routine  p<0.001, adequate 
privacy 

   

Janssen 200657  59%  Canada  Adults  1 hospital, 2 
wards 
415 patients 

Pregnant 
women 

Maternity  Routine  Patient satisfaction 
with for respect for 
privacy 

   

Liu 201974  100%  Canada  Adults  1 hospital 
15 parents of 
hospitalised 
infants 

Neonates  Emergency  ICU  Privacy enabled the 
learning and 
practice of 
caregiving skills  

   

Malcolm 200578  80%  New Zealand  Adults  Hospitals unclear, 
12 former 
patients 

Mixed surgery, 
orthopaedic, 
medical, 
obstetric, ENT 

Mixed  Routine  Qualitative (privacy)    Qualitative 
(supportive) 

Morgan 201087  44%  United 
Kingdom, 
United States 

Children  2 hospitals 
146 patients,  
114 HCP 

Children  Mixed  Routine  Patient perception 
(privacy) 
HCP perception  
(privacy, dignity, 
confidentiality) 

   

Nahas 201689  56%   United 
Kingdom  

Adults, 
Elderly  

60 patients,  
2 hospitals  

Orthopaedic   Elective   Routine   p=0.004, better 
privacy 

   

Nash 202190  63%  Australia  Adults  4 hospitals 
602 patients 

Indigenous 
Adults 

Theoretical  Routine  Qualitative (privacy)     

Nassery 201991  90%  Sweden  Adults  1 hospital,  
13 interviews (9 
individual parents 
and 4 pairs of 
parents) 

Children  Unclear  Mixed  Qualitative (privacy, 
comfort) 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Olson 199293  52%  United States  Adults 
 

1 hospital 
351 patients,  
28 HCP 

Pregnant 
women 

Maternity  Routine  Patient preference 
(privacy) 

   

Persson 201297  90%   Sweden   Adults, 
Elderly  

16 patients,  
10 nurses  
1 hospital  

Orthopaedic, 
Surgical  

Unclear   Routine   Patients in shared 
rooms signalled 
their need for 
privacy 

   

Persson 201598  90%   Sweden   Adults   16 patients,  
1 hospital  

Surgical   Unclear   Routine   Feelings of 
homeliness 

   

Rowlands 2008110  90%  United 
Kingdom 

Adults  1 hospital 
12  

Adults with 
advanced 
cancer 

Unclear  Routine  Patient preference 
(privacy) 

   

Schalkers 2015114  100%  Netherlands  Children  8 hospitals 
63 patients 

Children  Mixed  Routine  Qualitative 
(children’s 
preferences for 
privacy) 

   

Stelwagen 2021120 100%  Netherlands  Adults  1 hospital  
36 parents 

Neonates  Emergency  ICU      Privacy violations 
felt more in single 
rooms 

Van de Glind 
2008134 

74%  Netherlands  Adults  1 hospital 
52 encounters 

Urology  Unclear  Routine    Frequency or 
content of intimate 
communications 

 

Evidence synthesis  

Bradbury‐Jones 
201314 

SLR  
86%  

International   Adults   NR   Mixed, 
Vulnerable, 
Learning 
difficulties  

Unclear   Unclear   Side rooms ensure 
privacy 

   

Dowdeswell 
200431 

SLR 
36% 

International  Unclear  Unclear  Mixed  Mixed  Mixed  More privacy, which 
contributes to 
better outcomes 

No quantifiable 
evidence of 
improved outcomes 

 

Mental Welfare 
Commission 
Scotland 199182  

Report  
30%  

United 
Kingdom  

Unclear   258 patients,  
28 hospitals  

Psychiatric   Unclear   Routine   Easier to meet with 
visitors  
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

OECD WHO 
201992 

Report  
14%  

Europe   NR   NR   Mixed   Mixed   Mixed   p<0.05, improved 
patient privacy 

   

Søndergaard 
2022118 

SLR  
91%  

International   NR   NR   Acute, Surgical, 
Internal 
medicine  

Unclear   Routine   Privacy, personal 
control and self‐
empowerment 

   

Taylor 2018129  SLR  
91%  

International   NR   NR   Mixed   Mixed   Mixed  
 

All studies reported 
advantages and 
disadvantages 
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Table	10.	Summary	of	studies	reporting	views	on	patients'	loneliness/isolation	and	family	contact	
Citation  QA  Location  Population  Number of 

patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Before and after a hospital relocation plus Contemporaneous comparison  

Maben 201677  67%   United 
Kingdom  

Unclear   32 patients, 
21 HCP, 
1 hospital 
relocation, 2 
control hospitals 

Mixed (all 
patients in 
hospital)  

Unclear   Mixed  
 

Mixed findings 
regarding 
communication 

Not isolated 
 
More interactions 
with other patients 

Before and after a hospital relocation  

Anåker 20172  59%   Sweden   Adults   59 patients,  
1 hospital  

Stroke   Rehabilitation   Routine  
 

  Not isolated 
Availability of 
interactions with 
physicians, nurses, 
nurse assistants, 
physiotherapists, 
occupational 
therapists, speech 
and language 
therapist, 
significant other, 
other team 
member, and 
interpreters 

Anåker 20193  90%   Sweden   Adults   16 patients,  
1 hospital  

Stroke   Rehabilitation   Routine  
 

  Less feeling of 
loneliness and 
emptiness 
Have company to 
talk to 

Bevan 20165  59%  United 
Kingdom  

Adults, Elderly   50 patients,  
2 hospitals  

Acute 
illness  

Emergency   Routine   Private toilet and 
showing facilities 

  Less feeling of 
loneliness and 
isolation 
Greater 
companionship 
and goodwill  
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Campbell‐Yeo 
202115 

74%  Canada  Neonates  71 mothers, 2 
wards 

Neonates  Emergency  ICU  More parental 
presence and 
involvement, 
including time with 
skin‐to‐skin 
contact, singing/ 
talking/ reading to 
infant, bathing, 
diaper changes, 
and providing 
comfort during 
painful 
procedures. 
More time partner 
spent holding 
infants clothed 
Partner attended 
rounds at least 
once during stay 

Mothers’ 
attendance at 
rounds 
 
Time mothers 
spent bathing 
infants 

More time mothers 
spent holding 
infants clothed 

Curtis 201721  80%  United Kingdom  Children  17 patients, 60 
caregivers, 60 
HCPs, 1 hospital, 4 
wards 

Paediatric  Unclear  Routine  Enhanced family 
support  

  Socialisation  
Not isolated 

Cusack 201922  56%   Australia   Adults, HCP   43 nurses,  
15 patients,  
1 hospital  

Unclear   Unclear   Routine  
 

  Not isolated 

Domanico 201028  63%  United States  Neonates  161 caregivers, 1 
hospital, 2 units 

Paediatric  NR  NICU  p=0.012, ability to 
relax with child 
(long stay) 

p=0.065, 
perceptions of 
meeting other 
parents (short 
stay) 
p=0.142 (short 
stay), p=0.542 
(long stay), other 

Socialisation  
p=0.036, 
perceptions of 
meeting other 
parents (long stay) 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

parents made stay 
easier  
p=0.879, ability to 
relax with child 
(short stay) 

Ferri 201541  100%  Canada  Adults  39 HCPs, of which 
13 nurses, 
7 respiratory 
therapists, 
5 HCPS (other), 
6 physicians, 
4 family members 
4 support staff, 1 
hospital 

Unclear  Unclear  ICU  Increased visitor 
presence  
Increased visitor‐
provider 
interaction 
Accommodates 
Routine and 
emergency care 
Patient satisfaction 
Confidentiality/ 
privacy 

  Socialisation 
Camaraderie 

Florey 200942  44%  United Kingdom  Adults  80 patients, 2 
hospitals, 1 Before 
and after move 

Medical and 
surgical, 
Adults 

Unclear  Routine  p=0.002, better for 
visitors 

  p<0.001, less 
loneliness  

Janssen 200056  56%  Canada  Adults  426 patients, 1 
hospital 

Pregnant 
women 

Maternity  Routine    Patient satisfaction 
regardless of room 
design: 
p=0.005, time 
spent with support 
person 
p=0.007, time 
spent with baby  
p=0.39, amount of 
rest  

 

Jones 201658  100%  Australia  Neonates  66 mothers, 51 
nurses, 1 hospital 
relocation 

Adults, 
Mothers of 
premature 
neonates, 
Nurses 

Maternity  NICU  Qualitative  
(personal control, 
homeliness, 
accommodates 
overnight stay, 
facilitates mother‐

  p<0.05, more 
support 
 
Qualitative 
objections to single 
rooms 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

infant connection, 
confidence, 
parental skills, 
breastfeeding, and 
bonding) 

(inconsistent or 
lack of 
information, poor 
interpersonal skills, 
loneliness, 
isolation; shared 
rooms ‐ shared 
information from 
other patients, and 
other patient‐
nurse interactions) 

Kainiemi 202163   59%  Finland  Neonates  61 families, 1 
hospital, 1 unit 
(pre‐post‐
restructuring) 

Pre‐term 
infants (<35 
weeks) 

Unclear  NICU  p<0.0001, parents’, 
mother’s, and 
father’s presence 
 

p=NS, skin‐to‐skin 
contact with either 
parent, mother, or 
father 

 

Real 2018105  56%   United States   Unclear   111 patients,  
77 nurses,  
1 hospital  

Cardio‐
vascular  

Unclear   Routine   Qualitative (visitor 
comfort, better 
family dynamic) 

   

Reid 2015107  48%   United 
Kingdom  

Adult, Elderly   89 patients,  
1 hospital 
relocation  

Geriatric   Rehabilitation   Routine  
 

% feeling lonely   

Roos 2020108  90%   Norway   Adults   39 patients,  
1 hospital 
relocation  

Internal 
medicine, 
Surgical, 
Maternity  

Maternity, 
Unclear  

Routine   Visiting hours    Less boredom 
Not isolated 

Rosbergen 2020109  74%   Australia   Adults, Elderly   73 patients,  
1 hospital 
relocation  

Stroke, 
Neurological
  

Emergency, 
Rehabilitation  

Routine   p=0.02,  
physical activity 

P=NS, social 
activity  
Cognitive activity 

Less feeling of 
loneliness 

Singh 2016116  70%  United Kingdom  Adults, Elderly  100 patients,  
1 hospital 
relocation 

Internal 
medicine, 
Geriatric 

Mixed  Routine       p=0.03a, less 
feeling of 
loneliness 

Stevens 2011121  52%  United States  Neonates  147 patients, 1 
hospital Before 

Neonates  Emergency  ICU  Space for family  
Accommodations 
for parents 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

and after 
relocation 

Stevens 2012122  44%  United States  Neonates  73 patients, 1 
hospital Before 
and after 
relocation 

Neonates  Emergency  ICU  p=0.017, family‐
centred care 

   

Toivonen 2017132  63%  Finland  Neonates  20 nurses, 1 
hospital Before 
and after 
relocation 

Neonates  Emergency  ICU  p<0.0001, total 
nurse–family 
interaction time 
p=0.001, total 
nurse–parent 
interaction time 

p=NS, total nurse–
infant interaction 
time 

 

Contemporaneous comparison 

Apple 20144  52%  Sweden  Unclear  81 HCP, 3 ICUs  Mixed  Unclear  ICU  Qualitative support 
for single rooms 
(family 
involvement, 
family presence 
during care) 

   

Bodack 201610  56%  Germany  Neonates  35 pairs of parents 
of 40 neonates, 1 
hospital 

Neonates  Emergency  ICU  More secure/ 
confident caring 
for baby 

  Contact and 
exchange of 
knowledge with 
other parents 

Darcy Mahoney 
202023 

59%  United States, 
International 

Neonates  NR, 277 units  Paediatric, 
new‐born 

NR  NICU  p=0.018, parental 
presence following 
COVID‐19 
restrictions 
p=0.013, parental 
presence during 
rounds prior to 
COVID‐19 
restrictions  

p=NS, parental 
presence prior to 
COVID‐19 
restrictions 
p=0.6, parental 
presence during 
rounds prior to 
COVID‐19 
restrictions 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

De Matos 202027  63%  Brazil  Unclear  176 family visitors, 
1 hospital, 4 ICU 
units 

Cancer  Unclear  ICU    p=0.52, stress 
within 24 hrs 
p=0.15, stress 
within 7 days 

 

Ehrlander 200935  78%  United States  Adults  117 patients, 1 
hospital 

Adults  Unclear  Routine  Accommodates 
visitors 
 

p=0.913, loneliness >50% enjoy 
conversation with 
room mate and 
gave help to room 
mate 

Erdeve 200836  74%  Turkey  Infants  60 infants 
1 hospital 

Preterm 
neonates 

Emergency  ICU      Time spent with 
infants during non‐
hospitalised time 

Harris 2006,50 Harris 
200651 

63%  United States  Neonates  75 HCP, 21 
parents, 5 NICU 
units (SFR=2, open 
bay=3) 

Neonates  Unclear  Level 3, NICU    Contact with other 
parents 

 

Hosseini 201752  63%  Iran   Adults   132 patients,  
2 hospitals  

Medical, 
Surgical  

Unclear   Routine   p<0.001, visitor 
convenience 

  p<0.001, less 
feeling of 
loneliness 

Liu 201974  100%  Canada  Neonates  15 parents, 1 
hospital 

Neonates  Emergency  ICU  Qualitative 
(engage in 
parenting activities 
beyond basic 
caregiving) 

Qualitative 
(isolation) 

 

Malcolm 200578  80%  New Zealand   Adolescents, 
Adults  

12 former 
patients  

Mixed 
surgery, 
orthopaedic
, medical, 
obstetric, 
ENT  

Mixed   Routine       Qualitative 
(camaraderie and 
support) 

Milford 200884  30%  United States  Neonates  No. of patients 
unclear,  
1 hospital  

Neonates  Emergency  ICU  Staff perception of 
discussions with 
families  
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Morgan 201087  44%  UK, US  Children  146 patients, 114 
HCP, 2 hospitals 

Children   Mixed  Routine  Patients’ privacy 
Visitor times 
Undisturbed sleep 
Personal control 

  Patients: 
Communication 
Company  
Entertainment 
 
HCPs: 
Interaction with 
other patients 
Company 

Nahas 201689  56%   United 
Kingdom  

Adults, Elderly   60 patients,  
2 hospitals  

Orthopaedic
  

Elective   Routine     p=0.754, isolation 
p=0.638, loneliness 

 

Nash 202190  63%  United Kingdom  Adults, Elderly  100 patients,   Adults >65 
years, 
recovering 
from acute 
illness 

Emergency  Routine  Company of family, 
not strangers 

  Qualitative (not 
isolated, social 
interactions) 

Nassery 201991  90%  Sweden  Children  13 parents, 1 
hospital 

Children  Unclear  Mixed  Qualitative 
(patient 
preference, 
privacy, stress, 
quieter) 

  Qualitative (shared 
experience and 
advice) 

Olson 199293   52%  United States  Adults  351 patients, 28 
HCP, 1 hospital 

Pregnant 
women 

Maternity  Routine    Mothers satisfied 
with visiting hours 

 

Pease 200296  48%  United Kingdom  Unclear  50 patients, 1 
hospital 

Oncologic, 
Terminal 

Unclear  Routine      Qualitative (not 
isolated) 

Persson 201297  90%   Sweden   Adults, Elderly   16 patients, 10 
nurses, 1 hospital  

Orthopaedic
, Surgical  

Unclear   Routine        Qualitative (not 
isolated) 

Persson 201598  90%   Sweden   Adults   16 patients,  
1 hospital  

Surgical   Unclear   Routine       Qualitative (not 
isolated, company, 
social contact) 

Pineda 2012100  70%  United States  Neonates  81 patients, 1 
hospital 

Premature 
neonates 

Emergency  NICU  p=0.021a, time 
parents spent 

p=NS, time parents 
spent holding the 
infant  
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

visiting the infant 
(week 1‐2) 
p=0.039, time 
spent cuddling, 
visiting, and with 
skin‐to‐skin 
contact (week 1‐2) 
p=0.026, p=0.017a, 
time parents spent 
visiting the infant 
during weeks 3‐4 
p=0.062, p=0.047a, 
time parents spent 
visiting the infant 
by LOS 

p=0.193, time 
parents spent 
visiting the infant 
(week 5‒term) 
p=0.593, interval 
to first time 
parents hold infant 
p=0.810, days 
spent cuddling 
infant (week 1‒2)  
p=0.548, days 
spent cuddling 
infant (week 3‒4) 
p=0.592, days 
spent cuddling 
infant (week 5‒
term) 
p=0.361, days 
spent cuddling 
infant by LOS 
p=0.496, days with 
skin‐to‐skin (week 
1‒2) 
p=0.111, days with 
skin‐to‐skin 
contact (week 3‒4) 
p=0.489, days with 
skin‐to‐skin 
contact (week 5‒
term) 
p=0.360, days with 
skin‐to‐skin 
contact by LOS 

Rowlands 2008110  90%  United Kingdom  Adults  12 patients, 1 
hospital 

Adults with 
advanced 
cancer 

Unclear   Routine  Qualitative 
(privacy) 

  Qualitative (social 
interactions) 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Schalkers 2015114  100%  Netherlands  Children  8 hospitals 
63 patients 

Children  Mixed  Routine   
 

  Qualitative 
(company, patient 
preference if they 
have similarities 
with other 
patients) 

Stelwagen 2021120  100%  Netherlands  Neonates  36 parents, 1 
hospital Before 
and after 
relocation 

Neonates  Emergency  ICU  Qualitative (family 
communication 
and closeness, 
personal control, 
privacy, 
tranquillity, 
comfort, practicing 
parenting skills) 

  Qualitative (not 
isolated, ability to 
distance 
themselves from 
invasive 
procedures) 

Swanson 2013125  37%  United States  Neonates, 
Carers 

55 parents, 
1 hospital  

Neonates  Emergency  NICU  p<0.05 advanced 
practitioners’ 
satisfaction with 
communication 

  p<0.05, nurse 
satisfaction with 
communication 
p<0.05, nurse 
satisfaction with 
team 

Tandberg 2018126  70%  Norway  Neonates  64 patients, 115 
parents, 2 
hospitals 

Neonates, 
Premature 
neonates 

Emergency  ICU  p<0.001, time 
mother and father 
present during first 
14 days 
p=0.02, mother’s 
skin‐to‐skin 
contact per 24 h 
p=0.05, father’s 
skin‐to‐skin 
contact per 24 h 
p=0.02, guidance 
provided by the 
staff meets needs 
of mothers 
 

p=0.53, guidance 
provided by the 
staff meets needs 
of fathers 
p=0.21, fathers felt 
their opinions 
were considered 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

p=0.04, mothers 
felt their opinions 
were considered 
p<0.001 (mothers), 
p=0.01 (fathers), 
participation in 
doctor visits, 
respectively 
p=0.05 (mothers), 
p<0.001 (fathers), 
emotion support 
received from staff  

Tandberg 2019127  67%  Norway  Infants  77 infants, 132 
parents, 2 
hospitals 

Infants  Emergency  ICU  p<0.0001, 
mother’s and 
father’s presence 
in week 1 
p<0.0001, 
mother’s and 
father’s presence 
per day up to week 
34 

   

Tandberg 2019128  67%  Norway  Neonates  77 patients, 2 
hospitals 

Neonates  Emergency  ICU  p<0.001, mother’s 
presence in week 1 
p value<0.001, 
father’s presence 
in week 1 
p<0.001, mother’s 
presence overall 
and continuous 
p<0.001, father’s 
presence overall 
and continuous 
p<0.001, skin‐to‐
skin contact per 
day in week 1 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

p<0.001, total skin‐
to‐skin contact per 
day  

Van Veenendaal 
2022138 

70%  Netherlands  Neonates  182 parents, 3 
hospitals 

Fathers of 
neonates 

Emergency  ICU  p<0.001, p<0.001a, 
total presence 
p<0.001, p<0.001a, 
presence >8 h 
p<0.001, p=0.009a, 
total participation 
p<0.001, p=0.005a, 
participation in 
medical care 
p=0.23, p=0.04a, 
information 
gathering 
p<0.001, p=0.005a, 
advocacy and 
leadership 
p=0.006, p=0.005a, 
time spent with 
neonate 

p=0.04, p=0.13a, 
participation in 
daily care 
p=0.69, p=0.57a, 
time spent 
comforting 
neonate 

 

Evidence synthesis  

Adamson 20031  SLR 
82% 

United States, 
International 

Mixed   Unclear  Mixed   Mixed   Mixed   Interaction with 
family members 
and flexibility for 
accommodating 
family members  

   

Dowdeswell 200431  SLR 
36% 

International  Unclear  Unclear  Mixed  Mixed  Mixed  Qualitative 
(frequency of 
visitors, privacy) 

   

OECD WHO 2019 92  Report  
14%  

Europe   NR   NR   Mixed   Mixed   Mixed   p<0.05, social 
support  
Communication 
with family 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Søndergaard 2022118 SLR  
91%  

International   NR   NR   Acute, 
Surgical, 
Internal 
medicine  

Unclear   Routine   Quiet, private, 
better /easier 
communication 

  Not isolated and 
not lonely 

Taylor 2018129  SLR  
91%  

International   NR   NR   Mixed   Mixed   Mixed     All studies 
reported 
advantages and 
disadvantages  
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Table	11.	Summary	of	studies	reporting	patient's	views	on	noise,	disturbance	and	sleep		
Citation  QA  Location  Population  Number of 

patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Before and after a hospital relocation plus Contemporaneous comparison  

Maben 201677  67%  United Kingdom  Unclear  32 patients, 
21 HCP, 
1 hospital 
relocation, 2 
control hospitals 

Mixed  Unclear  Mixed  Patient 
perceptions 
(comfort, noise 
levels, privacy) 

   

Before and after a hospital relocation  

Carlson 200617  33%  United States  Neonates  Unclear, 1 
hospital 

Neonates  Emergency  ICU  Patient 
perceptions (noise 
levels) 

   

Carter 200818  33%  United States  Neonates  53 parents, 1 
hospital 

Neonates  Emergency  NICU  p<0.001, noise 
level 
p<0.001, lighting 

   

Davis 201925  67%  Australia  Adults  1569 patients,  
1 hospital 
relocation 

Orthopaedic  Elective  Routine  Adequate sleep 
reported but no 
comparison with 
shared room 

   

Domanico 201028  63%  United States  Neonates  161 caregivers, 1 
hospital, 2 units 

Paediatric  NR  NICU  Actual noise levels  Patient 
perceptions (noise 
levels)  
p=0.890, noise 
disturbance (short 
stay) 
p=0.657, noise 
disturbance (long 
stay) 

 

Ferri 201541  100%  Canada  Adults  39 HCPs (13 
nurses, 7 
respiratory 
therapists),  
5 HCPS (other),  

Unclear  Unclear  ICU  Qualitative (less 
disruption) 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

6 physicians,  
4 family members 
4 support staff,  
1 hospital 

Florey 200942  44%  United Kingdom  Adults  80 patients, 2 
hospitals, 1 
Before and after 
move 

Medical and 
surgical, 
Adults 

Unclear  Routine  p=0.019, noise 
disturbance 

   

Harris 200449  74%  Canada  Adults  976 patients, 1 
hospital, Before 
and after new unit 
established 

Pregnancy  Maternity  Routine  p<0.001, 
physicians’ 
perceptions of 
noise 

   

Janssen 200056  56%  Canada  Adults  426 patients, 1 
hospital, Before 
and after 
relocation 

Pregnant 
women 

Maternity  Routine  p<0.001, any 
noise disturbance 
p<0.001, talking/ 
visiting by hospital 
neighbours 
p=0.08, staff 
talking at the 
nursing station 
p<0.001, crying 
babies 

p=0.30, 
talking/visiting by 
hospital staff 
p=0.28, women in 
labour 

 

Maben 201576  78%  United Kingdom  Unclear  24 staff, 32 
patients, 1 
hospital 
(relocated), 2 
control hospitals 

All patients 
in hospital 

Mixed  Mixed  Patient perceived 
benefit 

   

Milford 200884  30%  United States  Neonates  Unclear, 1 
hospital 

Neonates  Emergency  ICU  Higher staff 
satisfaction 

   

Pyrke 2017103  59%  Canada  Adults  47 patients, 
1 hospital 
relocation 

Psychiatric  Emergency  Routine    p=0.399, sleep 
disturbed 
p=0.065, time 
spent asleep 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Real 2018105  56%  United States  Unclear  111 patients, 
77 nurses, 
1 hospital,  
1 ward 

Cardio‐
vascular  

Unclear  ICU, Routine  Perceived noise 
level 

   

Stevens 2011121  52%  United States  Neonates  147 patients, 1 
hospital Before 
and after 
relocation 

Neonates  Emergency  ICU  Restfulness      

Stevens 2012122  44%  United States  Neonates  73 patients, 1 
hospital Before 
and after 
relocation 

Neonates  Emergency  ICU  p<0.001, actual 
noise level 
p<0.05, lighting 

Noise level 
adjacent to baby’s 
ear  

 

Van Enk 2011136  44%  United States  Neonates  90 beds, 1 
hospital 

Neonates  Emergency  NICU  p=0.04, actual 
noise level (day 
time) 
p=0.05, less 
illumination (day 
time) 
p=0.01, lower 
temperature (night 
time) 
p=0.001, lower 
temperature (day 
and night 
combined) 
p<0.0001, lower 
humidity (night 
time) 

p=0.35, actual 
noise level (night 
time) 
p=0.08, actual 
noise level (day or 
night time) 
p=0.49, 
illumination (night 
time) 
p=0.60, 
temperature (day 
time) 

p<0.0001, lower 
humidity (day 
time) 
p<0.0001, lower 
humidity (day and 
night combined) 

Walsh 2006142  33%  Unclear  Neonates  127 nurses, 1 
hospital 

Neonates  Emergency  NICU  Actual noise levels      

Contemporaneous comparison 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Apple 20144  52%  Sweden  Unclear  81 HCP, 3 ICUs  Mixed  Unclear  ICU  Qualitative 
(privacy, fewer 
disturbances) 

   

Bevan 20165  59%  United Kingdom  Adults, elderly  50 patients, 2 
hospitals 

Acute illness  Emergency  Routine  Qualitative (less 
noise disturbance) 

   

Bodack 201610  56%  Germany  Neonates  35 pairs of 
parents of 40 
neonates, 1 
hospital 

Neonates  Emergency  ICU  Qualitative (fewer 
disturbances) 

   

Deitrick 201026  90%  United States  Adults  24 patients,  
29 HCP,  
2 hospitals,  
2 wards 

Orthopaedic, 
Neurological, 
Surgical 

Unclear  Routine      Qualitative 
(adequate rest and 
sleep due to the 
presence of a 
roommate) 

Douglas 200530  90%  United Kingdom  Unclear  785 patients (post 
discharge), 1 
hospital 

Surgical, 
Acute care, 
Maternity, 
Geriatric 

Unclear  Routine  Fewer night‐time 
disturbances 

   

Eberhard‐Gran 
200033 

59%  Norway  Adults  160 patients, 
Unclear (one 
municipality) 

Adults, 
Pregnant 
women 

Maternity  Routine  More sleep/ rest 
Enough sleep/ rest 
(women ≥ 30 years 
old) 
OR 8.1, 1.7‐39.3 
amount of sleep 
and rest at 
Akershus  

Enough sleep/rest 
OR 2.9, 0.3‐30.3 
amount of sleep 
and rest at 
Kongsvinger 

 

Edéll‐Gustafsson 
201534 

90%  Sweden  Neonates  12 parents, 1 unit  Neonates  Emergency  ICU  Qualitative 
(privacy, personal 
control)  

  Qualitative (not 
confined) 

Ehrlander 200935  78%  United States  Adults  117 patients, 1 
hospital 

Adults  Unclear  Routine  Qualitative (peace 
and quiet) 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Foo 202243  74%  Australia  Adults  60 patients, 
1 hospital 

Cardio‐
respiratory, 
Obstetric, 
Sleep 
disorders, 
Other 

Unclear  Routine    p>0.05, number of 
interruptions in 24‐
h 
p>0.05, number of 
disturbances at 
night 
p=0.11, other 
measures of 
discomfort 

 

Harris 200651  52%  United States  Neonates  21 parents, 75 
HCPs 

Neonates  Maternity  ICU  Parent satisfaction 
with physical 
environment 

   

Hosseini 201752  63%  Iran  Adults  132 patients, 2 
hospitals 

Medical, 
surgical 

Unclear  Routine      p<0.001, better 
scores for sleep 
disorders 

Meyer 199483  59%  United States  Unclear  Unclear, 1 
hospital 

Mixed  Mixed  Mixed  p<0.05, actual 
noise levels (day 
time)  
p<0.05, actual 
noise levels (night 
time)  
lower maximum 
illumination (day 
and night time) 

Maximum period 
of uninterrupted 
sleep 

 

Morgan 201087  44%  UK, US  Children  146 patients, 114 
HCP, 2 hospitals 

Children   Mixed  Routine  Qualitative (quiet 
sleep) 

   

Nahas 201689  56%  United Kingdom  Adults, Elderly  60 patients, 
2 hospitals 

Orthopaedic 
(elective hip/ 
knee 
arthroplasty) 

Elective  Routine  p=0.003, good 
sleep at night 

p=0.127, noise 
level 

 

Nassery 201991  90%  Sweden  Children  13 interviews (9 
individual parents, 
4 pairs of 

Children  Unclear  Mixed  Less stress sleeping 
alone 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

parents), 1 
hospital 

Olson 199293  52%  United States  Adults  351 patients, 28 
HCP, 1 hospital 

Pregnant 
women 

Maternity  Routine  Mothers satisfied 
with room but no 
comparison with 
shared rooms 

   

Persson 201297  90%  Sweden  Adults, Elderly  16 patients,  
10 nurses 
1 hospital,  
2 wards 

Orthopaedic,  
Surgical 

Unclear  Routine  Less disturbance     

Persson 201598  90%  Sweden  Adults  16 patients, 
1 hospital 

Surgical  Unclear  Routine  Sleep undisturbed      

Poncette 2021101  56%  Germany  Unclear  21 beds, 1 
hospital 

Unclear  Unclear  ICU      Less alarms raised 

Rowlands 2008110  90%  United Kingdom  Adults  12 patients, 1 
hospital 

Adults with 
advanced 
cancer 

Unclear   Routine  Qualitative (less 
stress related to 
disturbing others)  

   

Sakr 2021113  74%  Lebanon  Adults  75 patients,  
1 hospital 

Internal 
medicine, 
Surgical 

Mixed  Routine  p=0.011, fewer 
cases of new onset 
insomnia 

p=0.272, patient 
perceived impact 
of room on new 
onset insomnia 

 

Stelwagen 2021120  100%  Netherlands  Neonates  36 parents, 1 
hospital  

Neonates  Emergency  ICU  Qualitative 
(privacy) 

  Qualitative (less 
surprise when staff 
appear at bedside) 

Tegnestedt 2013130  70%  Sweden  Adults, Elderly  15 patients 
1 hospital 

Adults  Emergency  ICU    p=0.777 (7am to 
3pm), 
p=0.885(3pm to 
11pm), p=0.832 
(11pm to 7am), 
actual noise 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Zaal 2013145  67%  Netherlands  Older Adults  156 patients 
1 hospital 

Older Adults 
with 
dementia 

Mixed  ICU      p <0.001 
lower light 
intensity 

Evidence synthesis 

Dowdeswell 200431  SLR 
36% 

International  Unclear  Unclear  Mixed  Mixed  Mixed  Quieter (less sleep 
disturbance, better 
outcomes) 

   

OECD WHO 201992  Report 
14% 

Europe  NR  NR  Mixed  Mixed  Mixed  p<0.05, better 
sleep 

   

Søndergaard 
2022118 

SLR 
91% 

International  NR  NR  Acute, 
Surgical, 
Internal 
medicine 

Unclear  Routine  Quieter (less sleep 
disturbance) 

   

Taylor 2018129  SLR 
91% 

International  NR  NR  Mixed  Mixed  Mixed    Mixed findings on 
sleep outcomes 
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Table	12.	Summary	of	studies	reporting	patients'	views	on	satisfaction	with	care	
Citation  QA  Location  Population  Number of 

patients/ 
hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Before and after a hospital relocation plus Contemporaneous comparison 

Maben 201677  67%  United Kingdom  Unclear  32 patients, 
21 HCP, 
1 hospital 
relocation, 2 
control hospitals 

Mixed  Unclear  Mixed  Patient preference 
(privacy, ensuites) 

  Patient preference 
(social interaction) 

Before and after a hospital relocation  

Campbell‐Yeo 
202115 

74%  Canada  Neonates  71 mothers, 2 
wards 

Neonates  Emergency  ICU  Postpartum 
depression scores 
Post‐traumatic 
stress disorder 
scores 

Parental stressor 
scores 
EQ‐5D‐5L self‐
reported health 

Perceived maternal 
self‐efficacy 
Intolerance of 
uncertainty 

Carlson 200617  33%  United States  Neonates  1 hospital, 
Patients unclear 

Neonates  Emergency  ICU  Patient perception 
(improved lighting 
control) 

   

Carter 200818  33%  United States  Neonates  53 parents,  
1 hospital Before 
and after 
relocation 

Neonates  Emergency  NICU  p<0.001 
parent perceptions 
of security 

   

Davis 201925  67%  Australia  Adults  1569 patients,  
1 hospital 
relocation 

Orthopaedic  Elective  Routine  Patient satisfaction 
but no comparison 
with shared room 

   

Florey 200942  44%  United Kingdom  Adults  80 patients, 2 
hospitals, 1 Before 
and after move 

Medical and 
surgical, 
Adults 

Unclear  Routine    patient preference 
based on previous 
experience 
inconclusive 

 

Janssen 200056  56%  Canada  Adults  426 patients, 1 
hospital 

Pregnant 
women 

Maternity  Routine  p<0.001, patient 
opinions in care 
considered 
p<0.001, 
information given 
to inform choices 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

p<0.001, patient 
choices supporter 
by caregivers 
p<0.001, assistance 
given to support 
person 
p<0.001, comfort 
measures for 
labour pain 
 
p<0.001, comfort 
measures for pain 
after birth 

Jongerden 201359  67%  Netherlands  Adults  387 patients, 323 
completed 
surveys, 1 hospital 

Mixed, Adults  Mixed  ICU  p=0.02, overall 
family satisfaction 
p=0.007, family 
satisfaction with 
care 
p=0.02, overall 
patient satisfaction 
p=0.01, patient 
satisfaction with 
care 

p=0.12, family 
satisfaction with 
decision making  
p=0.21, patient 
satisfaction with 
decision making 

 

Kainiemi 202163  59%  Finland  Neonates  61 families, 1 
hospital, 1 unit 
(pre‐post‐
restructuring) 

Pre‐term 
infants (<35 
weeks) 

Unclear  NICU     Patient 
perceptions: 
(mothers and 
fathers, 
respectively) 
p=0.19, p=0.33, 
overall scores 
p=0.11, p=0.94,  
extent staff listen 
to mothers/fathers 
p=0.24, p=0.18, 
participation in 
baby’s care  
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

p=0.09, p=0.45, 
guidance provided 
by staff met needs  
p=0.71, p=0.16, 
opinion considered 
regarding care of 
baby 
p=0.51, p=0.16, 
mothers/fathers 
trust in staff caring 
for baby  
p=0.28, p=0.92, 
staff trust in 
mothers/fathers 
caring for baby  
p=0.12, p=0.89, 
participation in 
discussions during 
rounds  
p=0.51, p=0.41, 
information given 
by staff met needs  
p=0.70, p=0.87, 
staff offer 
emotional support  

Lawson 200069  41%  United Kingdom  Adults  424 patients, 2 
hospitals, 4 wards 

Psychiatric 
and 
Orthopaedic 

Unclear  Routine  Patient 
perceptions 
(spatially, visually) 

 
 

Lester 201472  63%  United States  Neonates  403 patients, 1 
hospital  

Neonates  Emergency  ICU  p<0.001, mother’s 
overall satisfaction 
p<0.0001, 
mother’s stress 
p<0.001 mother’s 
satisfaction with 
family‐centred care 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

p<0.0001 mother’s 
involvement in 
infant care 

Milford 200884  30%  United States  Neonates  No. of patients 
unclear, 1 hospital 

Neonates  Emergency  ICU  Positive staff 
perceptions 

   

Real 2018105  56%  United States  Unclear  111 patients, 
77 nurses, 1 
hospital, 1 ward 

Cardio‐
vascular  

Unclear  ICU, Routine  p<0.05, patients’ 
satisfaction with 
design  

   

Reid 2015107  48%  United Kingdom  Adult, Elderly  89 patients, 
1 hospital 
relocation 

Geriatric  Rehabilitation  Routine  100% patients 
prefer private 
toilet 
84.8% of patients 
in single rooms 
would prefer single 
rooms 
37.2% of patients 
in shared room 
would prefer single 
rooms 

   

Stevens 2011121  52%  United States  Neonates  147 patients, 1 
hospital  

Neonates  Emergency  ICU  p<0.001, parent 
satisfaction with 
environment 
p=0.018, overall 
parent satisfaction 
p=0.04, total 
parent satisfaction 
score 

   

Swanson 2013125  37%  United States  Neonates, Carers  55 parents, 
1 hospital  

Neonates  Emergency  NICU  p<0.05, nurse 
perception of 
facilities 
p<0.05, 
practitioners’ 
perceptions of 
facilities 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

p<0.05, parents’ 
perceptions of 
facilities 

Contemporaneous comparison 

Bevan 20165  59%  United Kingdom  Adults, Elderly  50 patients,  
2 hospitals 

Acute illness  Emergency  Routine  Qualitative 
(privacy, personal 
control, private 
toilet) 
p=0.038, patients 
perceived a high‐
level of care 

   

Boztepe 201712  63%  Turkey  Children  130 patients, 1 
hospital, 1 ward 

Children  Mixed  Routine    Only 15.4% 
expected a large or 
single room 

 

Deitrick 201026  90%  United States  Adults  24 patients, 29 
HCP, 2 hospitals, 
2 wards 

Orthopaedic, 
Neurological, 
Surgical 

Unclear  Routine  Patient preference 
(privacy) 

   

de Matos 202027  63%  Brazil  Unclear  176 family 
visitors, 1 
hospital, 4 ICU 
units 

Cancer  Unclear  ICU  p=0.02, patient 
satisfaction  
Satisfaction of 
family members  

   

Douglas 200530  90%  United Kingdom  Unclear  785 patients (post 
discharge), 1 
hospital 

Surgical, Acute 
care, 
Maternity, 
Geriatric 

Unclear  Routine  Patient satisfaction 
with needs met 

   

Eberhard‐Gran 
200033 

59%  Norway  Adults  160 patients, 
Unclear (one 
municipality) 

Adults, 
Pregnant 
women 

Maternity  Routine  ORa 18, 2.2‐149.1 
more likely to be 
satisfied with care 

Satisfaction with 
rooms 
Satisfaction with 
sleep and rest 
Satisfaction with 
LOS 

 

Ehrlander 200935  78%  United States  Adults  117 patients, 1 
hospital 

Adults  Unclear  Routine  Patient preference  p=0.309, fear of 
dying 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Erdeve 200937  78%  Turkey  Adults, Neonates  60 infants, 
49 mothers, 
2 hospitals 

Preterm 
neonates 

Emergency  NICU    p=0.206, 
depression scores 
p=0.06, 
postpartum 
depression rate 
p=0.161, 
vulnerable child 
scores 
p=0.219, parenting 
stress scores 

 

Harris 200650  63%  United States  Neonates  75 HCP, 21 
parents, 5 NICU 
units (SFR=2, open 
bay=3) 

Neonates  Unclear  Level 3, 
NICU 

p<0.05, window 
view and proximity 
to infant during 
sleep 
Less stressful and 
less depressing  

   

Harris 200651  52%  United States  Neonates  21 parents, 
75 HCPs 

Neonates  Maternity  ICU  Less stressful and 
less depressing, 
better physical 
environment. 

   

Hosseini 201752  63%  Iran  Adults  132 patients,  
2 hospitals 

Medical, 
Surgical 

Unclear  Routine  p<0.001, patients’ 
overall satisfaction 
p<0.001, patients’ 
total satisfaction 

   

Janssen 200657  59%  Canada  Adults  415 patients, 1 
hospital, 2 wards 

Pregnant 
women 

Maternity  Routine  p<0.001, patients’ 
overall satisfaction 
p<0.001, 
confidence in 
neonatal care 
p<0.001, provision 
of choice 
p<0.001, physical 
environment 

   

Labarère 200468  70%  France  Adults  4095 patients,  
1 hospital 

Mixed  Mixed  Mixed  p<0.01, overall 
patient experience 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Miller 199885  59%  United States  Adolescents, 
Adults 

94 patients, 
1 hospital 

Inpatients, 
Outpatients 

Unclear  Routine  % patients overall 
stating ideal 
rooming 
arrangements  
% inpatients 
stating ideal 
rooming 
arrangements  
% female 
inpatients stating 
ideal rooming 
arrangements 
% inpatients aged 
15 to 17 and 18 to 
21 stating ideal 
rooming 
arrangements  
% female 
outpatients stating 
ideal rooming 
arrangements 

% outpatients aged 
12 to 14 stating 
ideal rooming 
arrangements 

% male inpatients 
and outpatients 
stating ideal 
rooming 
arrangements 
% inpatients aged 
12 to 14 stating 
ideal rooming 
arrangements 
% outpatients 
stating ideal 
rooming 
arrangements 
% outpatients aged 
15 to 17 and 18 to 
21 stating ideal 
rooming 
arrangements 
 

Morgan 201087  44%  UK, US  Children  146 patients, 114 
HCP, 2 hospitals 

Children   Mixed  Routine      % patient 
preference 

Nahas 201689  56%  United Kingdom  Adults, Elderly  60 patients, 
2 hospitals 

Orthopaedic 
(elective hip/ 
knee 
arthroplasty) 

Elective  Routine  p=0.014, feeling of 
safety 
Qualitative 
(privacy, security, 
pain management, 
cleanliness) 

p=0.061, overall 
patient satisfaction 

 

Nash 202190   63%  Australia  Adults  602 patients, 
4 hospitals 

Unclear  Unclear  Routine      Patient preference 

Nassery 201991  90%  Sweden  Children  13 interviews (9 
individual parents, 
4 pairs of 

Children  Unclear  Mixed  Parents preference     
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

parents), 1 
hospital 

Olson 199293  52%  United States  Adults  351 patients, 28 
HCP, 1 hospital 

Pregnant 
women 

Maternity  Routine  Nurse preference  
Mother 
satisfaction  

   

Pease 200296  48%  United Kingdom  Unclear  50 patients, 1 
hospital 

Oncologic, 
Terminal 

Unclear  Routine  Family preference     Patient preference 

Persson 201297  90%  Sweden  Adults, Elderly  16 patients, 10 
nurses, 1 hospital,  
2 wards 

Orthopaedic,  
Surgical 

Unclear  Routine      Qualitative 
(security and 
safety) 

Persson 201598  90%  Sweden  Adults  16 patients, 
1 hospital 

Surgical  Unclear  Routine      Qualitative 
(security, company, 
not isolated) 

Pineda 2012100  70%  United States  Neonates  81 patients, 1 
hospital 

Premature 
neonates 

Emergency  NICU     p=0.512, maternal 
depression 
p=0.152, trait 
anxiety 
p=0.830, state 
anxiety 
p=0.071, life stress 
p=0.603, avoidance 
coping  
p=0.967, emotion‐
oriented coping 
p=0.506, task‐
oriented coping 
p=0.951, social 
support 

p=0.040a, stress 
levels 

Roos 2020108  90%  Norway  Adults  39 patients, 
1 hospital 
relocation 

Internal 
medicine, 
Surgical, 
Maternity 

Maternity, 
Unclear 

Routine      Satisfaction for 
older/bedridden 
patients 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Rowlands 2008110  90%  United Kingdom  Adults  12 patients, 1 
hospital 

Adults with 
advanced 
cancer 

Unclear   Routine    Qualitative (desire 
for choice of room) 

 

Stelwagen 2021120  100%  Netherlands  Neonates  36 parents, 1 
hospital Before 
and after 
relocation 

Neonates  Emergency  ICU  Qualitative 
(privacy, safety, 
homeliness, 
feelings of central 
engagement with 
child care) 

   

Tandberg 2019127  67%  Norway  Infants  77 infants, 132 
parents, 2 
hospitals 

Infants  Emergency  ICU  Mothers:  
p=0.005, 
depression at day 
14 
p=0.04, anxiety at 
day 14 
p=0.0001, role 
alteration at day 
14 
p=0.06, role 
alteration at 
discharge 
 
Fathers: 
p=0.06, 
environmental 
stress at day 14 
p=0.003, role 
alteration at day 
14 
p=0.003, 
environmental 
stress at discharge 
p=0.004, role 
alteration at 
discharge 
 

Mothers: 
p=0.12 
Maternal distress 
at day 14 
p=0.43 depression, 
and p=0.48, 
anxiety at 
discharge 
p=0.13, distress at 
discharge 
p=0.65, depression 
and p=0.54, 
anxiety at 4‐month 
corrected age 
p=0.60, distress at 
4‐month corrected 
age 
p=0.62, 
dysfunctional 
interaction with 
child 
p=0.23, perceived 
child to be difficult 
p=0.42, stress 
p=0.51, 
attachment 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

 
 
  

Fathers: 
p=0.17, depression 
and p=0.25, 
anxiety at day 14 
p=0.57, depression 
and p=0.73, 
anxiety at 
discharge 
p=0.92, depression 
and p=0.11, 
anxiety at 4‐month 
corrected age 
p=0.16, 
dysfunctional 
interaction with 
child 
p=0.77, perceived 
child to be difficult 
p=0.68, stress 
p=0.49, 
attachment 

Van Veenendaal 
2022138 

70%  Netherlands  Neonates  182 parents, 3 
hospitals 

Fathers of 
neonates 

Emergency  ICU  p=0.001a, stress 
overall 
p=0.011a, stress 
related to 
environment 
p<0.001a, stress 
related to role 
alteration 

p=0.83a, 
depression and 
anxiety 
p=0.26a, self‐
efficacy 
p=0.27a, impaired 
parent‐newborn 
bonding 
p=0.32, satisfaction 
with care 

 

Watson 2014144  44%  Canada  Neonates  85 families,  
1 hospital  

Neonates  Emergency  NICU  p=0.008, privacy  
p=0.0001, comfort 
p=0.009, 
interaction with 
other families 

p=0.05, getting to 
know baby  
p=0.05, feeling 
irritable, anxious, 
depressed or sad  
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

p=0.04. confidence 
feeding baby 
p=0.04, easy to 
comfort baby 
p=0.003, family 
adjusted to having 
the baby home 

p=0.05, satisfied 
with care baby 
received 

Economic analysis 

Boardman 20118  91%  Canada  Unclear  537 beds, 
1 hospital 

Mixed  Mixed  Mixed  Patients and 
willingness to pay 
for single over 
shared rooms 

   

Evidence synthesis 

Bradbury‐Jones 
201314 

SLR 
86% 

International  Adults  NR  Mixed, 
Vulnerable, 
Learning 
difficulties 

Unclear  Unclear    Mixed views 
among patients 
with learning 
disabilities 

 

Dowdeswell 200431  SLR 
36% 

International  Unclear  Unclear  Mixed  Mixed  Mixed  Quicker mobility 
recovery  
Sense of self‐
reliance 
Personal control 
leads to happier 
patients. 

   

OECD WHO 201992  Report 
14% 

Europe  NR  NR  Mixed  Mixed  Mixed  12 studies showed 
single rooms 
positively affect 
patient satisfaction 

4 studies showed 
no difference 

1 study showed 
single rooms don’t 
positively affect 
patient satisfaction 

Søndergaard 
2022118 

SLR 
91% 

International  NR  NR  Acute, 
Surgical, 
Internal 
medicine 

Unclear  Routine   
 

  Communication 
and interaction 
with kindred spirits 
was appreciated 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Bedridden / older 
patients were less 
satisfied with single 
rooms. 

Taylor 2018129  SLR 
91% 

International  NR  NR  Mixed  Mixed  Mixed  Patient 
perceptions of 
dignity 

   

Voigt 2018141  SLR 
86% 

International  NR  NR  NR  Unclear  Routine  1 study found 
advantages for 
feelings of safety 
1 study found 
advantages for 
patient preference 
1 study found 
advantage or no 
difference for 
patient preference 

1 study found 
mixed findings for 
feelings of safety 
All studies found 
mixed findings 
regarding concern 
for others  
1 study found 
mixed findings for 
patient preference 
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Table	13.	Summary	of	studies	reporting	data	on	patient	monitoring	and	safeguarding	
Citation  QA  Location  Population  Number of 

patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Before and after a hospital relocation plus Contemporaneous comparison 

Maben 201677  67%  United 
Kingdom 

Unclear  32 patients, 
21 HCP, 
1 hospital 
relocation, 2 
control hospitals 

Mixed  Unclear  Mixed    Qualitative 
(regular visits by 
staff to single‐
rooms) 

 

Before and after a hospital relocation 

Real 2018105  56%  United States  Unclear  111 patients, 77 
nurses, 1 
hospital,  
1 ward 

Cardio‐vascular   Unclear  ICU, Routine    Staffing ratio   

Jansen 202155  63%  Netherlands  Neonates  712 patients 
1 hospital, 
2 units 

Premature 
neonates 

Maternity 
care 

NICU    Nurse‐to‐patient 
ratio  

 

Jones 201658  100%  Australia  Neonates  66 mothers, 51 
nurses, 1 hospital 
relocation 

Adults, 
Mothers of 
premature 
neonates, 
Nurses 

Maternity  NICU      Nurse perception 
(parallel patient 
interactions, get 
caught in single 
rooms so can’t 
attend to other 
families) 

Jung 202262  67%  South Korea  Adults  901 patients, 
1 hospital 

Mixed  Unclear  ICU    Nurse‐to‐patient 
ratio  

 

Contemporaneous comparison 

Bevan 20165  59%  United 
Kingdom 

Adults, Elderly  50 patients, 
2 hospitals 

Acute medical 
illness 

Emergency  Routine  Patient 
perceptions 
(isolation) 

   

Bodack 201610  55%  Germany  Neonates  35 pairs of 
parents 

Premature 
neonates 

Maternity 
care 

NICU  Somewhat less 
frequent 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

adequate 
monitoring  

Bracco 200713  74%  Canada  Adults  2522 patients (of 
whom 207 
known MRS 
carriers at 
admission), 1 
hospital, 1 ward 

Mixed, Post 
surgery, 
Medical 
admission 

Mixed  ICU  Standard nurse‐
to‐patient ratio 
1:2 

   

Ehrlander 200935  78%  United States  Adults  117 patients, 
1 hospital 

Mixed  Unclear  Routine  p=0.025, patient 
perception of 
nurse availability 

   

Deitrick 201026  90%  United States  Adults  24 patients,  
29 HCP,  
2 hospitals,  
2 wards 

Orthopaedic, 
Neurological, 
Surgical 

Unclear  Routine  Better response to 
call lights. More 
visits to anticipate 
patient needs. 

   

Hosseini 201752  63%  Iran  Adults  132 patients, 
2 hospitals 

Medical, 
Surgical 

Unclear  Routine  p=0.19, access to 
nurses 

   

Julian 201561  78%  United States  Neonates  1823 patients 
1 hospital, 1 unit 

Neonates  Mixed  NICU    Nurse‐to‐patient 
ratio  

 

Nahas 201689  56%  United 
Kingdom 

Adults, Elderly  60 patients, 
2 hospitals 

Orthopaedic 
(elective hip/ 
knee 
arthroplasty) 

Elective  Routine    p=0.244, response 
to call bell 

 

Early vs late response to new unit design 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Ferri 201541  100%  Canada  Adults  39 HCPs, of 
which 13 nurses, 
7 respiratory 
therapists, 
5 HCPS (other), 
6 physicians, 
4 family 
members 
4 support staff 
1 hospital, 1 unit 

Unclear   Unclear  ICU  75 negative 
comments on 
shared‐room 
design 

  Qualitative (less 
safety concerns 
related to 
distance between 
patient and care 
provider) 
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Table	14.	Summary	of	studies	reporting	views	on	patient	confidentiality	
Citation  QA  Location  Population  Number of 

patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Before and after a hospital relocation plus Contemporaneous comparison 

Maben 201677  67%  United Kingdom  Unclear  32 patients, 
21 HCP, 
1 hospital 
relocation, 2 
control hospitals 

Mixed  Unclear  Mixed  Qualitative 
(confidentiality) 

   

Before and after a hospital relocation  

Ferri 201541  100%  Canada  Adults  39 HCPs, of which 
13 nurses, 
7 respiratory 
therapists, 
5 HCPS (other), 
6 physicians, 
4 family members 
4 support staff,  
1 hospital 

Unclear  Unclear  ICU  Qualitative (patient 
perceptions of 
confidentiality) 

   

Jones 201658  100%  Australia  Neonates  66 mothers, 51 
nurses, 1 hospital 
relocation 

Adults, 
Mothers of 
premature 
neonates, 
Nurses 

Maternity  NICU  Qualitative (nurse 
perceptions of 
confidentiality, 
facilitating care) 

   

Florey 200942  44%  United Kingdom  Adults  80 patients, 2 
hospitals, 1 move 

Medical and 
surgical, 
Adults 

Unclear   Routine  p<0.001 
ability to have 
confidential 
discussions 

   

Real 2018105  56%  United States  Unclear  111 patients, 
77 nurses, 1 
hospital, 1 ward 

Cardio‐
vascular  

Unclear  ICU, Routine     Patient 
satisfaction with 
confidentiality 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Roos 2020108  90%  Norway  Adults  39 patients, 
1 hospital 
relocation 

Internal 
medicine, 
Surgical, 
Maternity 

Maternity, 
Unclear 

Routine  Qualitative (patient 
perceptions of 
confidentiality) 

   

Contemporaneous comparison 

Bodack 201610  56%  Germany  Neonates  35 pairs of 
parents of 40 
neonates, 1 
hospital 

Neonates  Emergency  ICU  Qualitative (easier to 
guarantee 
confidentiality) 

   

Bevan 20165  59%  United Kingdom  Adults, Elderly  50 patients,  
2 hospitals 

Acute illness  Emergency  Routine  Qualitative (patient 
perceptions of 
confidentiality) 

   

Hosseini 201752  63%  Iran  Adults  2 hospitals 
132 patients 

Adults, 
Medical or 
surgical 

Unclear  Routine  p<0.001 
comfortable 
discussing personal 
problems 

   

Malcolm 200578  80%  New Zealand  Adolescents, 
Adults 

12 former 
patients 

Mixed 
surgery, 
orthopaedic, 
medical, 
obstetric, ENT 

Mixed  Routine  Qualitative (patients 
in shared rooms felt a 
lack of privacy and 
confidentiality which 
affected relationships 
with other patients) 

   

Evidence synthesis 

OECD WHO 
201992 

Report 
14% 

Europe  NR  NR  Mixed  Mixed  Mixed  p<0.05, improved 
patient confidentiality 
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Table	2.	Summary	of	studies	reporting	data	on	availability	of	beds,	space	requirements,	and	capital	costs		
Citation  QA  Location  Population  Number of patients/ 

hospitals 
Patient type  Type of 

admission 
Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Before and after a hospital relocation plus contemporaneous comparison 

Maben 201677  67%  United 
Kingdom 

Unclear  32 patients, 
21 HCP, 
1 hospital relocation, 
2 control hospitals 

Mixed  Unclear  Mixed       Higher space 
requirement for 
single‐bed wards 
Building costs per 
bed 

Before and after a hospital relocation  

Darley 201824  56%  United 
Kingdom 

Unclear  1 hospital relocation  Unclear  Unclear  Routine  Ward closures per 
year 
Bed days lost per 
100,000 

   

Domanico 201129  63%  United 
States 

Neonates  162 patients 
(PEMRs 2/3=150, 
PEMRs 4=12), 1 
hospital, 2 units 

Paediatric  NR  NICU  Number of patients 
accommodated; 
Total space  

   

Jones 201658  100%  Australia  Neonates  66 mothers, 51 
nurses, 1 hospital 
relocation 

Adults, Mothers 
of premature 
neonates, Nurses 

Maternity  NICU  Capacity    Room space 

Jongerden 201359  67%  Netherlands  Adults  387 patients, 323 
completed surveys,  
1 hospital Before 
and after relocation 

Mixed, Adults  Mixed  ICU  Number of beds 
Space per bed 

   

Jung 202262  67%  Korea  Adults  901 patients,  
1 hospital Before 
and after renovation 

Adult, mixed  Unclear  ICU    Number of isolated 
rooms 

Number of beds 

Kosuge 201367  41%  Japan  Unclear  555 beds, 
1 hospital 

Surgical, Internal 
medicine 

Unclear  Routine  Number of beds 
(working, general, 
per nursing unit) 
Wards in total  

Number of beds 
(tuberculosis)  
 

Number of beds 
(mental, cases of 
floor transfer) 
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Citation  QA  Location  Population  Number of patients/ 
hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Total number of 
people / day and 
the wards 

Lawson 200069  41%  United 
Kingdom 

Adults  424 patients, 2 
hospitals, 4 wards 
(pre‐/post‐
relocation) 

Orthopaedic  Unclear  Routine  Number of beds     

Real 2018105  56%  United 
States 

Unclear  111 patients, 77 
nurses, 1 hospital,  
1 ward 

Cardio‐vascular   Unclear  ICU, Routine  Qualitative (larger 
rooms promote 
more space for 
family) 

   

Rosbergen 2020109  74%  Australia  Adults, Elderly 73 patients,  
1 hospital relocation 

Stroke, 
Neurological 

Emergency, 
Rehabilitation 

Routine  p=0.007, number of 
single bedrooms in 
acute stroke unit/ 
neurology 
p<0.001, number of 
single bedrooms in 
inpatient rehab unit  
Ward length 
Total communal 
floor space 

Number of any 
bedrooms, acute 
stroke unit/ 
neurology  

Number of any 
bedrooms, 
inpatient 
rehabilitation unit  

Contemporaneous comparison 

Julian 201561  78%  United 
States 

Neonates  1823 patients, 1 
hospital, 1 unit 

Neonates  Mixed  NICU      Bed capacity 

Kinnula 200864  63%  Finland  Children  1927 patients, 1 
hospital 

Children, 
infectious disease 

Mixed  Routine  Single rooms usage 
(approx. 90%) 

Number of rooms   

Kinnula 201265  67%  Finland, 
Switzerland 

Children  5119 patients, 3 
hospitals, 4 wards 

Children, mixed  Mixed  Routine      Bed capacity 

Pineda 2012100  70%  United 
States 

Neonates  81 patients, 1 
hospital 

Premature 
neonates 

Emergency  NICU   
 
 

  Number of beds; 
Room/ward area 

Page 118 of 145

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

   

Single vs shared rooms in hospital ‐ SLR | Page 82 

Citation  QA  Location  Population  Number of patients/ 
hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Quach 2018104  59%  Canada, 
United 
States 

Children  83,334 patient‐days, 
2 hospitals 

Children  Mixed  Mixed      Bed capacity 

Stelwagen 2021120  100%  Netherlands  Neonates  36 parents, 1 
hospital  

Neonates  Emergency  ICU  Capacity; 
Room/ward area  
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Table	16.	Summary	of	studies	reporting	data	on	length	of	stay	
Citation  QA  Location  Population  Number of 

patients/ hospitals 
Patient type  Type of 

admission 
Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Before and after a hospital relocation plus contemporaneous comparison 

Maben 201677  67%  United 
Kingdom 

Unclear  32 patients, 
21 HCP, 
1 hospital 
relocation, 2 
control hospitals 

Mixed  Unclear  Mixed  LOS (per 1,000 
patient‐days): new 
hospital older 
people's ward, 
control new‐build 
hospital older 
people’s ward, 
steady‐state control 
hospital medical 
assessment unit 

  LOS (per 1,000 patient‐
days): new hospital 
assessment unit, 
control new‐build 
hospital medical 
assessment unit, 
steady‐state control 
hospital older people’s 
ward 

Before and after a hospital relocation  

Blandfort 20196  67%  Denmark  Elderly  964 patients,  
2 hospitals 

Geriatric, 
Dementia 

Elective  Routine  p=0.35, median LOS     

Blandfort 20197  67%  Denmark  Elderly  1014 patients,  
2 hospitals 

Geriatric, 
Dementia 

Elective  Routine  Fewer cases with 
LOS ≥ 14 days  

Minimum LOS  Maximum LOS 

Cantoni 200916  67%  Switzerland  Adults  227 patients, 1 
hospital 

Stem cell 
transplant 

Elective  Routine  LOS  
Duration of 
catheterisation  
Number of patients 
catheterised 

   

Carter 200818  33%  United 
States 

Neonates  53 parents,  
1 hospital Before 
and after 
relocation 

Neonates  Emergency  NICU  LOS     

Davis 201925  67%  Australia  Adults  1569 patients,  
1 hospital 
relocation 

Orthopaedic  Elective  Routine   
 

p=0.698, ward LOS 
p=0.226, hospital LOS 

 

Domanico 201028  63%  United 
States 

Neonates  161 caregivers, 1 
hospital, 2 units 

Paediatric  NR  NICU  LOS     

Domanico 201129  63%  United 
States 

Neonates  162 patients 
(PEMRs 2/3=150, 

Paediatric  NR  NICU   
 

p=0.340, LOS for PEMR 
2 and 3 patients 
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Citation  QA  Location  Population  Number of 
patients/ hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

PEMRs 4=12), 1 
hospital, 2 units 

p=0.890, LOS for PEMR 
4 patients 

Erickson 201138  67%  United 
States 

Neonates  73 patients, 
1 hospital Before 
and after 
relocation 

Preterm 
neonates 

Emergency  NICU    p=0.73, LOS   

Gregersen 202146  70%  Denmark  Elderly  446 patients,  
1 hospital 
relocation 

Geriatric  Unclear  Routine    p=0.50, hospital LOS   

Harris 200449  74%  Canada  Adults  976 patients, 1 
hospital, Before 
and after new unit 
established 

Pregnancy  Maternity  Routine  p<0.001, total LOS 
p<0.001, 
postpartum LOS 

  p=0.01, length of first 
stage labour 
p=0.002, length of 
second stage labour 
p=0.002, intrapartum 
LOS 

Hourigan 201853  63%  United 
States 

Neonates  32 patients, 
1 hospital Before 
and after 
relocation 

Neonates  Emergency  ICU    p=0.52, LOS   

Jansen 202155  63%  Netherlands Neonates  712 patients, 1 
hospital, 2 units 
relocation 

Premature 
neonates 

Maternity  NICU    p=0.36, hospital LOS   

Jongerden 201359  67%  Netherlands Adults  387 patients, 323 
completed surveys, 
1 hospital Before 
and after 
relocation 

Mixed, Adults  Mixed  ICU   
 
 

p=0.25, ICU LOS: family 
p=0.11, ICU LOS: 
patients  
p=0.25, hospital LOS: 
family 
p=0.60, hospital LOS: 
patients  

 

Jung 202262  67%  Korea  Adults  901 patients, 1 
hospital Before and 
after renovation 

Adult, mixed  Unclear  ICU    p=0.575, ICU LOS   
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Citation  QA  Location  Population  Number of 
patients/ hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Kainiemi 202163  59%  Finland  Neonates  61 families, 1 
hospital, 1 unit 
(pre‐post‐
restructuring) 

Pre‐term infants 
(<35 weeks) 

Unclear  NICU    p=0.1784, hospital LOS   

Kosuge 201367  41%  Japan  Unclear  555 beds, 
1 hospital 

Surgical, 
Internal 
medicine 

Unclear  Routine  Average hospital 
LOS (surgery, 
internal medicine) 

   

Lawson 200069  41%  United 
Kingdom 

Adults  424 patients, 2 
hospitals, 4 wards 
(pre‐/post‐
relocation) 

Psychiatric and 
Orthopaedic 

Unclear  Routine  p<0.05, hospital LOS 
(orthopaedic 
patients not 
undergoing 
operation) 
Hospital LOS overall 
(psychiatric 
patients) 
ICU LOS (psychiatric 
patients) 

Hospital LOS 
(orthopaedic patients 
undergoing operation) 

 

Milford 200884  30%  United 
States 

Neonates  No. of patients 
unclear,  
1 hospital Before 
and after 
relocation 

Neonates  Emergency  ICU  Average LOS     

Monson 201886  78%  United 
States 

Neonates  90 preterm infants, 
15 term‐born 
control infants, 1 
hospital 

Preterm 
neonates 

Emergency  NICU    p=0.81, LOS    

Puumala 2020102  67%  United 
States 

Neonates  9995 patients, 1 
hospital Before and 
after relocation 

Neonates  Emergency  ICU  p=0.02, LOS for 
extremely preterm 
infants 
p<0.0001, LOS for 
very preterm infants 

p=0.71, LOS for 
moderately pre‐term 

p<0.0001, overall 
median hospital LOS 
p<0.0001, LOS for 
term/post term infants 

Pyrke 2017103  59%  Canada  Adults  47 patients, 
1 hospital 
relocation 

Psychiatric  Emergency  Routine    p=0.832, LOS   
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Citation  QA  Location  Population  Number of 
patients/ hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Sadatsafavi 2019112  100%  United 
States 

Neonates  NR, 1 hospital 
(theoretical) 

Neonates  NR  ICU  Mean benefit–cost 
ratio 1.298 (95% CI: 
1.282‒1.315) when 
reduced LOS 
considered 

   

Singh 2015116  70%  United 
Kingdom 

Adults, Elderly 1749 patients,  
1 hospital 
relocation 

Internal 
medicine, 
Geriatric 

Mixed  Routine  p<0.01, LOS      

Stevens 2014123  44%  United 
States 

Neonates  73 patients, 1 
hospital  

Neonates  Emergency  ICU      p=0.0052, hospital LOS 

Teltsch 2011131  67%  Canada  Adults  19343 patients, 2 
hospitals, Before 
and after 
relocation or 
control 

Adults  Unclear  ICU      Average ICU LOS (year 
2000, 2001, 2002, 
2003, 2004, 2005, and 
total) 

van der Hoeven 
2022135 

63%  Netherlands  Infants  1293 infants, 1 
hospital Before and 
after relocation 

Infants  Unclear  ICU    p=0.49, hospital LOS    

van Veenendaal 
2020137 

70%  Netherlands Neonates  1152 infants, 1 
hospital Before and 
after relocation 

Neonates  Emergency  ICU  p=0.016, LOS     

Vietri 2004139  59%  United 
States 

Adults  261 Adults, 
1 hospital Before 
and after 
relocation 

Mixed  Unclear  ICU    p=NS, ICU LOS   

Contemporaneous comparison 

Bodack 201610  56%  Germany  Neonates  35 pairs of parents 
of 40 neonates, 1 
hospital 

Neonates  Emergency  ICU  LOS     

Bracco 200713  74%  Canada  Adults  2522 patients (of 
whom 207 known 
MRS carriers at 

Mixed, Post 
surgery, Medical 
admission 

Mixed  ICU  LOS in the same bed   LOS   
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Citation  QA  Location  Population  Number of 
patients/ hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

admission), 1 
hospital, 1 ward 

Caruso 201419  74%  Brazil  Adults  1253 patients, 1 
hospital 

Adults  Mixed  ICU    p=0.44, ICU LOS   

Deitrick 201026  90%  United 
States 

Adults  24 patients,  
29 HCP,  
2 hospitals,  
2 wards 

Orthopaedic, 
Neurological, 
Surgical 

Unclear  Routine  LOS     

Douglas 200530  90%  United 
Kingdom 

Unclear  785 patients (post 
discharge), 1 
hospital 

Surgical, Acute 
care, Maternity, 
Geriatric 

Unclear  Routine    LOS   

Erdeve 2008,36 
Erdeve 200937 

74%  Turkey  Adults, 
Neonates 

60 infants, 
49 mothers, 
1 hospital 

Preterm 
neonates 

Emergency  NICU    p=0.929, NICU LOS   

Felice Tong 201840  78%  Australia  Adults  185 patients, 
1 hospital 

Orthopaedic  Elective  Routine   
 

p=0.36, overall LOS 
p=0.73, LOS for total 
hip arthroplasty 
p=0.55, LOS for knee 
arthroplasty 

 

Grundt 202147  67%  Norway  Neonates  77 patients, 
66 mothers, 2 
hospitals, 2 units 

Premature 
neonates 

Maternity  NICU    p=0.16, LOS   

Harris 200650  63%  United 
States 

Neonates  75 HCP, 21 
parents, 5 NICU 
units (SFR=2, open 
bay=3) 

Neonates  Unclear  Level 3, 
NICU 

Patient transfers    Average LOS 
Average discharges 

Harris 200651  52%  United 
States 

Neonates  21 parents, 
75 HCPs 

Neonates  Maternity  ICU      Average LOS 

Hyun 202154   78%  South Korea  Adults  666 patients, 
1 hospital 

Respiratory, 
COVID‐19 

Emergency  ICU  p=0.001, hospital 
LOS 

   

Kinnula 200864  63%  Finland  Children  1927 patients, 1 
hospital 

Children, 
infectious 
disease 

Mixed  Routine    hospital LOS   

Page 124 of 145

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

   

Single vs shared rooms in hospital ‐ SLR | Page 88 

Citation  QA  Location  Population  Number of 
patients/ hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Kinnula 201265  67%  Finland, 
Switzerland 

Children  5119 patients, 3 
hospitals, 4 wards 

Children, mixed  Mixed  Routine      Mean hospital LOS 

Knight 201666   59%  United 
Kingdom 

Elderly  100 patients, 
2 hospitals 

Geriatric, 
Dementia 

Mixed  Routine      p=0.001, overall LOS 
p=0.01, LOS (patients 
who experienced an 
inpatient fall) 

Labarère 200468  70%  France  Adults  4095 patients, 1 
hospital 

Mixed  Mixed  Mixed    hospital LOS   

Lehtonen 202071  74%  Internationa
l 

Neonates  4662 patients, 331 
units 

Preterm 
neonates 

Emergency  ICU  Overall LOS ORa ‒3.4 
(‒4.7 to ‒3.1) 

   

Mattner 200779  74%  Germany  Adults  336 patients, 1 
hospital 

Cardiovascular  
Adults 

Mixed  ICU  p=0.004, LOS     

Vohr 2017140  67%  United 
States 

Neonates  651 patients,  
1 hospital Before 
and after 
relocation 

Neonates  Emergency  NICU      p=0.07, hospital LOS 

Tandberg 2019128  67%  Norway  Neonates  77 patients, 2 
hospitals 

Neonates  Emergency  ICU    p=0.16, LOS   

Lester 201472  63%  United 
States 

Neonates  403 patients, 1 
hospital  

Neonates  Emergency  ICU    p=0.382, LOS   

Lester 201673  59%  United 
States 

Neonates  216 patients, 1 
hospital  

Premature 
neonates 

Maternity  ICU   
 
 

p=0.06, LOS   

Zaal 2013145  67%  Netherlands Older Adults  156 patients 
1 hospital 

Older Adults 
with dementia 

Mixed  ICU    p=0.56, LOS   

Evidence synthesis 

OECD WHO 201992  14%  Europe  NR  NR  Mixed  Mixed  Mixed    p=NS. 
LOS 

 

Voigt 2018141  86%  Internationa
l 

NR  NR  NR  Unclear  Routine    LOS   
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Table	17.	Summary	of	studies	reporting	data	on	costs	of	care	
Citation   QA   Location   Population  Number of 

patients/ hospitals  
Patient type   Type of 

admission  
Level of 
care  

Data that favour single 
room 

Data showing no 
difference 

Data that favour 
shared room 

Before and after a hospital relocation plus contemporaneous comparison  

Maben 201576  78%  United 
Kingdom 

Unclear  24 staff, 32 patients, 
1 hospital 
(relocated), 2 
control hospitals 

All patients in 
hospital 

Mixed  Mixed    Cost impact (changes 
in falls, LOS, 
medication errors, 
hospital‐acquired 
infections) 

 

Maben 201677  67%   United 
Kingdom  

Unclear   32 patients, 
21 HCP, 
1 hospital 
relocation, 2 control 
hospitals 

Mixed   Unclear   Mixed         Cleaning costs per bed 
Nursing staff full‐time 
equivalent 
Nursing staff costs 

Before and after a hospital relocation  

Davis 252019  67%   Australia   Adults   1569 patients,  
1 hospital 
relocation  

Orthopaedic   Elective   Routine     
 
   

p=0.311, discharge to 
home 
p=0.406, transfer to 
other facility 

 

Harris 200449  74%  Canada  Adults  976 patients, 1 
hospital, Before and 
after new unit 
established 

Pregnancy  Maternity  Routine  Reduction in overall 
staffing costs after 
opening single‐room 
maternity care 

   

Milford 
200884 

30%  United States   Neonates   No. of patients 
unclear, 1 hospital  

Neonates   Emergency   ICU   Cost savings due to 
reduced LOS 

   

Reed 1986106  10%  United States   Adults   No. of patients 
unclear, 1 hospital  

Pregnant 
women  

Maternity 
care  

Routine   Number of staff 
required 

   

Sadatsafavi 
2019112 

100%  United States  Neonates  1 hospital 
(theoretical) 

Neonates  NR  ICU  Investment justifiable 
when direct costs 
considered, mean 
benefit–cost ratio 
1.794 (1.783‒1.804)  
Investment justifiable 
when LOS considered  

  Investment not 
justifiable when 
nosocomial infections 
considered, mean 
benefit–cost ratio 
0.730 (0.724‐0.735) 
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Singh 2015116  70%   United 
Kingdom  

Adults, 
Elderly  

1749 patients,  
1 hospital 
relocation  

Internal 
medicine, 
Geriatric  

Mixed   Routine       p=0.74, discharge to 
home 
p =0.21, discharge to 
new care home 

 

Stevens 
2012122 

44%  United States  Neonates  73 patients, 1 
hospital Before and 
after relocation 

Neonates  Emergency  ICU  Direct cost (infants 
with equal 
comorbidities, duration 
of hospitalisation) 

Costs per square foot  pa=statistically 
significant, need for 
nursing and all unit 
staff 

Stevens 
2014123 

44%  United States  Neonates  73 patients, 1 
hospital  

Neonates  Emergency  ICU  p<0.0001, lower costs 
for supplies 
p<0.0001, lower 
depreciation in costs 
Full adjustment of the 
model shows a cost 
advantage for SFR 

p=0.2316, total direct 
costs 
p=0.1551, other costs 
 
General linear model: 
p=0.2854, admission 
p=0.2485, severity  
p=0.2806, duration of 
respiratory support 

p=0.0373, direct costs 
for NICU labour 
p=0.0002, direct costs 
for other labour costs 
(therapies, radiology, 
pharmacy) 

Contemporaneous comparison  

Apple 20144  52%  Sweden  Unclear  81 HCP, 3 ICUs  Mixed  Unclear  ICU      Number of staff 
equired 

Boardman 
20118 

91%  Canada  Unclear  537 beds,  
1 hospital 

Mixed  
   

Mixed  Mixed  Reduced transfers and 
waiting time 
Net social benefits 
taking into account 
upfront and ongoing 
costs and annual 
benefits 

  Cost of a bed per day 
Up‐front land and 
construction costs 
On‐going annual 
maintenance, 
housekeeping, 
operating, additional 
nursing and phsycian 
costs 

Felice Tong 
2018 40 

78%   Australia   Adults   185 patients,  
1 hospital  

Orthopaedic   Elective   Routine   p=0.002u, p=0.002m 

discharge to 
rehabilitation 

   

Harris 200650  63%  United States  Neonates  75 HCP, 21 parents, 
5 NICU units (SFR=2, 
open bay=3) 

Neonates  Unclear  Level 3, 
NICU 

    Construction costs per 
square foot 

 
Harris 200651 

  
63% 

Canada     Adults  976 patients, 1 
hospital, Before and 

Pregnancy  Maternity  Routine      Average costs per 
square foota 

Page 127 of 145

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

   

Single vs shared rooms in hospital ‐ SLR | Page 91 

after new unit 
established 

Knight 201666   59%   United 
Kingdom  

Elderly   100 patients,  
2 hospitals  

Geriatric, 
Dementia  

Mixed   Routine     
 

p=0.17, discharged to 
home 
p=0.19, discharged to 
new care home 

 

Sadatsafavi 
2016111 

100%  Canada  Unclear  8811 patient‐days, 1 
hospital 

Medical and 
surgical 

Unclear  ICU  Costs due to hospital 
acquired infection 

  Construction and 
operating costs 

Evidence synthesis  

Adamson 
20031  

82%  United States, 
International  

Mixed   Unclear  Mixed   Mixed   Mixed       Costs per patient by 
floor plan type 

Voigt 2018141  86%   International   NR   NR   NR   Unclear   Routine   Operational 
efficiencies  
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Appendix: Search Strategy

1. Searches
We ran systematic searches of Medline via PubMed and Embase via embase.com and 
supplemented these databases with additional searches of Google Scholar and the National 
Institute for Health and Care Excellence website using the search strategy below.

Embase search strategy

Search terms
Number of 
hits (17 Feb 
2022)

1 'hospital design'/exp OR 'hospital design' OR 'hospital management'/exp OR 'hospital 
management' OR 'health care facility'/exp OR 'health care facility' 2,538,404

2 (single OR multi*) NEAR/2 (room* OR bay* OR bed* OR accommodation) 6,553

3 1 AND 2 2,005

PubMed search strategy

Search terms
Number of 
hits (17 
Feb 2022)

1 "Hospital Design and Construction"[Mesh] OR "Hospital Administration"[Mesh] OR "Health 
Facility Environment"[Mesh] 289,082

2 ((single OR multiple) AND (room OR room* OR bay OR bays OR bed OR beds OR 
accommodation)) 70,205

3 1 AND 2 2,599

Google scholar search strategy

Search terms
Number of 
hits (14 Feb 
2022)

1 Hospital AND ("single room" OR "multiple room" OR "single bed" OR "multiple bay") 42

NICE website

Search terms
Number of 
hits (14 Feb 
2022)

1 "single room" 215

We have used NICE’s online Evidence Search tool (https://www.evidence.nhs.uk).

This search strategy yields 4,563 abstracts for screening after deduplication, once the 
additional sources have been included.
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2. Inclusion criteria
The inclusion criteria for the review are set out below.

Criterion Inclusion criterion Exclusion criterion

Population

Adults, adolescents or children who are inpatients in 
an acute hospital for more than 24 hours
Includes:
Those requiring level 0 or 1 care
Neonates, children and young adults (everyone 
under age 18)
Pregnant/labouring women
Vulnerable adults (those requiring assistance while 
living in the community)
Those with dementia or delirium
Those requiring level 2 or 3 care
Those primarily receiving rehabilitation
Those admitted for elective care
Those admitted for emergency care

Patients admitted to long-stay, 
community or other non-acute 
hospitals
Patients admitted as day cases to 
an acute hospital
Patients attending Accident and 
Emergency or medical assessment 
units but not admitted to an acute 
hospital

Interventions Staying in a single room for the whole admission

Patients who are relocated to a 
single room during their admission 
(e.g. for isolation due to 
contracting infectious disease or 
for terminal care) 

Comparison Staying in a multi-bed bay or room No direct comparison

Outcomes

In-hospital mortality
30-day, or longer, mortality
Morbidity such as falls, deterioration, new pressure 
ulcers and additional diagnoses
Experience of patient safety incidents
Hospital-acquired infection
Quantitative, qualitative and patient-reported 
measures of experience
Length of stay
Cost of stay
Experience of accommodation change during 
admission, or number of bed moves during 
admission
Impact on caregivers and family of dependent 
patient

Non-clinically relevant outcomes
Impact on healthcare professionals 
and support staff

Study 
methodology

Comparative clinical trials and observational studies
Systematic reviews of relevant studies
Study protocols: index separately

Non-comparative observational 
studies
Narrative reviews, opinion pieces, 
letters, editorials
Conference abstracts with no 
relevant data

Study size Any

Language and 
location Any
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3. Studies excluded at full text screening
Citation Reason for exclusion

Adabi, G. et al. (2019). Barriers to sleep in patients hospitalised with an acute 
exacerbation of chronic obstructive pulmonary disease. J Sleep Res. 28(SUPPL 
1).

Outcome: No relevant data 
reported

Alzheimer's Disease International (2020) World Alzheimer Report 2020 Design 
Dignity Dementia: dementia-related design and the built environment, Volume 
1 https://www.alzint.org/u/WorldAlzheimerReport2020Vol1.pdf

Outcome: No relevant data 
reported

Baillie, J. (2015). Hospitals single-room design evaluated. Health Estate 69(1): 
27-30.

Irretrievable

Bernhardt, J. and Cumming, T. (2013). The elephant in the single room debate: 
keeping patients active. BMJ Clin Res Ed. 347.

Outcome: No relevant data 
reported

Dean, E. (2010). Patient opinion divided on the introduction of single rooms. 
Nurs Stand. 24(40): 12-13.

Outcome: No relevant data 
reported

Dean, E. (2015). Study finds ideal ward has a mix of single rooms and multi-bed 
bays. Nurs Stand. 29(28): 11.

Outcome: No relevant data 
reported

Dulny, G. et al. (2013). An analysis of risk factors of Clostridium difficile infection 
in patients hospitalized in the teaching hospital in 2008. Przeglad 
epidemiologiczny 67(3): 445-50, 547-51.

Intervention: No data on 
single room

Kelly, R. et al. (2019). The experience of person-centred practice in a 100% 
single-room environment in acute care settings-A narrative literature review. J 
Clin Nurs. 28(13-14): 2369-2385.

Outcome: No relevant data 
reported

Lerner, A. O. et al. (2019). Environmental contamination by carbapenem-
resistant Acinetobacter baumannii: The effects of room type and cleaning 
methods. Infect Control Hosp Epidemiol. 41(2): 166-171.

Outcome: No relevant data 
reported

LI, M. et al. (2020). Construction and application of three-dimensional 
evaluation model of single bed efficiency in hospital. Chin J Hosp Admin: 127-
130.

Irretrievable

Linqvist Leonardsen, AC et al. (2016). A qualitative study of patient experiences 
of decentralized acute healthcare services. Scand J Prim Health Care 34(3): 317-
324.

Population: not acute 
hospital

Mental Welfare Commission for Scotland (2015) Making progress: older 
functional assessment wards. 
https://www.mwcscot.org.uk/sites/default/files/2019-
06/making_progress_older_adult_functional_assessment_wards.pdf

Outcome: No relevant data 
reported

NIHR Evidence (2015) NIHR Alert: One size does not fit all – evaluating the move 
to a hospital with 100% single rooms. https://evidence.nihr.ac.uk/alert/one-
size-does-not-fit-all-evaluating-the-move-to-a-hospital-with-100-single-rooms/

Secondary to Maben 2016 
#1802

NIHR Journals Library Health Services and Delivery Research (2015) Evaluating a 
major innovation in hospital design: workforce implications and impact on 
patient and staff experiences of all single room hospital accommodation. 
https://www.journalslibrary.nihr.ac.uk/hsdr/hsdr03030/#/abstract

Duplicate of Maben 2015 
#1804

Oliver, D. (2021). David Oliver: Should single rooms be the default for NHS 
inpatients? BMJ 375:n2612.

Outcome: No relevant data 
reported

Pennington, H. and Isles, C. (2013). Should hospitals provide all patients with 
single rooms? BMJ 347: f5695.

Outcome: No relevant data 
reported
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Citation Reason for exclusion

Ali, E. (2020) Single-room maternity care: Systematic review and narrative 
synthesis. Nurs Open. 7(6):1661-1670. 
https://pubmed.ncbi.nlm.nih.gov/33072349

SLR: citation chase

Royal College of Psychiatrists (2020) Next steps for funding mental healthcare in 
England: Infrastructure. Version 2 https://www.rcpsych.ac.uk/docs/default-
source/improving-care/better-mh-policy/policy/next-steps-for-funding-mental-
healthcare---infrastructure-royal-college-of-psychiatrists-august-2020.pdf

Outcome: No relevant data 
reported

Russo, PL et al. (2018). Establishing the prevalence of healthcare-associated 
infections in Australian hospitals: Protocol for the Comprehensive Healthcare 
Associated Infection National Surveillance (CHAINS) study. BMJ Open 8(11).

Outcome: No relevant data 
reported

Semret, M. et al. (2016). Cleaning the grey zones of hospitals: A prospective, 
crossover, interventional study. Am J Infect Control 44(12): 1582-1588.

Intervention: No data on 
single room

Sengupta, S. et al. (2021). Not All Multi.drug Resistant Organism (MDRO)S are 
Alike-Lessons from Candida Auris in Singapore. Antimicrobial Resistance and 
Infection Control 10(SUPPL 2).

Outcome: No relevant data 
reported

Shannon, MM. et al. (2019). Can the physical environment itself influence 
neurological patient activity? Disabil Rehabil. 41(10): 1177-1189.

Intervention: No data on 
single room

Simon, M. et al. (2016). Is single room hospital accommodation associated with 
differences in healthcare-associated infection, falls, pressure ulcers or 
medication errors? A natural experiment with non-equivalent controls. J Health 
Serv Res Policy 21(3): 147-155.

Secondary publication to 
Maben 2016, no additional 
data

Teo, R. et al. (2015). Patients' preference: Single rooms or shared wards? 
Scottish Med J 59(4): e40.

Outcome: No relevant data 
reported

Welsh Government (2020) National care review of NHS learning disability 
hospitals provision https://gov.wales/sites/default/files/publications/2020-
03/national-care-review-of-learning-disabilities-hospital-inpatient-provision.pdf

Outcome: No relevant data 
reported

Fairhall, K. et al. (2009). Single-bed versus multi-bed hospital rooms: The case 
for patient safety. World Health Design 7: 57-61. Irretrievable

BaHammam, A. (2006). Sleep quality of patients with acute myocardial 
infarction outside the ccu environment: A preliminary study. Med Sci Monit 
12(4): CR168-CR172.

Outcome: No relevant data 
reported

Harris, S., Farren, M., Janssen, P., Klein, M., & Lee, S. (2004). Single room 
maternity care offers an efficient and physician friendly environment, without 
compromising perinatal outcomes. J Obstetr Gynecol Canada 26, 633–640.

Irretrievable

Ishii, H. et al. (2007). Advantages of silent and air-conditioned environment on 
polysomnography. Respir Circul 55(2): 233-236. Irretrievable

Isles, LF., Flynn, R., & Isles, C. (2009). Patient preferences for single rooms or 
shared accommodation in a district general hospital. Scottish Med J. 54, 5–8.

DUPLICATE

Jones, R. et al. (2016). The effects of single-family rooms on parenting behavior 
and maternal psychological factors. J Obstet Gynecol Neonatal Nurs 45(3): 359-
370. Irretrievable

Feeley, N. et al. (2020). A comparative study of mothers of infants hospitalized 
in an open ward neonatal intensive care unit and a combined pod and single-
family room design. BMC Pediatrics 20(1).

Outcome: No relevant data 
reported

Herr, CE. et al. (2003). Additional costs for preventing the spread of methicillin-
resistant Staphylococcus aureus and a strategy for reducing these costs on a 
surgical ward. Infect Control Hosp Epidemiol 24(9): 673-678.

Intervention: No data on 
single room
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Citation Reason for exclusion

Hurst, K. (2009). Do single rooms require more staff than other wards? Nurs 
Stand 24(4): 16.

Population: only data is on 
staff workload

Jobe, AH. (2017). The single-family room neonatal intensive care unit – critical 
for improving outcomes? J Pediatr 185: 10-12.

Outcome: No relevant data 
reported

Joshi, R. et al. (2018). Does the architectural layout of a NICU affect alarm 
pressure? A comparative clinical audit of a single-family room and an open bay 
area NICU using a retrospective study design. BMJ Open 8(6): e022813.

Outcome: No relevant data 
reported

Langley, JM. and Hanakowski, M. (2000). Variation in risk for nosocomial 
chickenpox after inadvertent exposure. J Hosp Infect 44(3): 224-226.

Outcome: No relevant data 
reported

McKinley, LT. et al. (2022). Implementation of a nutrition care bundle and 
improved weight gain of extremely preterm infants to 36 weeks postmenstrual 
age. J Pediatr 241: 42-47.e42.

Outcome: No relevant data 
reported

Mental Welfare Commission for Scotland (2018) Young person monitoring 
report 2017-2018 https://www.mwcscot.org.uk/sites/default/files/2019-
06/young_person_monitoring_report_2017-18.pdf

Outcome: No relevant data 
reported

National Nursing Research Unit (2009) Policy + Issue 17: Splendid Isolation? The 
pros and cons of single occupancy rooms for the NHS 
https://www.kcl.ac.uk/nmpc/research/nnru/policy/policy-plus-issues-by-
theme/hownursingcareisdelivered/policyissue17.pdf

METHOD

Pellikka, HK. et al. (2020). Finnish parents' responsibilities for their infant's care 
when they stayed in a single family room in a neonatal intensive care unit. J 
Pediatr Nurs 53: e28-e34.

Outcome: No relevant data 
reported

Rose, P. and Blythe, S. (2008). Use of single rooms on the children's ward: Part 
1. Paediatr Nurs 20(10): 13-17. SLR

Rose, P. and Blythe, S. (2009). Use of single rooms on the children's ward, Part 
2: Guideline for practice. Paediatr Nurs 21(1): 31-35.

Outcome: No relevant data 
reported

Saha, S. et al. (2022). Mapping the impact of ICU design on patients, families 
and the ICU team: A scoping review. J Crit Care 67: 3-13. SLR

Servel, AC. and Rideau Batista Novais, A. (2016). [Single-family rooms for 
neonatal intensive care units impacts on preterm newborns, families, and 
health-care staff. A systematic literature review]. Arch Pediatr 23(9): 921-926. SLR 

Shahheidari, M. and Homer, C. (2012). Impact of the design of neonatal 
intensive care units on neonates, staff, and families: a systematic literature 
review. J Perinat Neonat Nurs 26(3): 260-266.

SLR

Shin, JH. et al. (2000). Nosocomial cluster of Candida lipolytica fungemia in 
pediatric patients. Eur J Clin Microbiol Infect Dis 19(5): 344-349.

Intervention: No data on 
single room

Soleimani, F. et al. (2020). Impacts of the design of a neonatal intensive care 
unit (single-family room care and open-ward care) on clinical and 
environmental outcomes. Crescent J Med Biol Sci 7(1): 1-6.

SLR

Stolker, JJ. et al. (2006). Are patients' views on seclusion associated with lack of 
privacy in the ward? Arch Psychiatr Nurs 20(6): 282-7.

Outcome: No relevant data 
reported

Tse, Y. (2013). Children thrive on companionship, not single rooms. BMJ Clin. 
Res. Ed. 347: f6335.

METHOD

van de Glind, I. et al. (2007). Do patients in hospitals benefit from single rooms? 
A literature review. Health Policy 84(2-3): 153-161. SLR
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Citation Reason for exclusion

Van Eijk, M. et al. (2010). Quality and quantity of sleep in multiple versus single 
patient room intensive care units. Intensive Care Med 36: S189.

Outcome: No relevant data 
reported

van Veenendaal, NR. et al. (2019). Hospitalising preterm infants in single family 
rooms versus open bay units: a systematic review and meta-analysis. Lancet 
Child Adolesc Health 3(3): 147-157. SLR

van Veenendaal, NR. et al. (2020). Hospitalising preterm infants in single family 
rooms versus open bay units: A systematic review and meta-analysis of impact 
on parents. EClinicalMedicine 23. SLR

Vohr, BR. (2019). The importance of parent presence and involvement in the 
single-family room and open-bay NICU. Acta Paediatr 108(6): 986-988.

METHOD

WHO Regional Office for Europe – WHO Europe (2009) Capital investment for 
health. Case studies from Europe (2009) 
https://www.euro.who.int/__data/assets/pdf_file/0014/43322/E92798.pdf

METHOD

Yamaguchi, K. et al. (2019). A Study on Operation Architectural Design and 
Planning of Single-Room PICU in JAPAN Children’s Hospital. Sustainable Urban 
Environments: Research, Design and Planning for the Next 50 Years, EDRA.

Outcome: No relevant data 
reported

Bigazzi, E., Turrisi, L.,Zagli, G.,Pecile, P.,Bonizzoli, M.,Peris, A. (2010). Bay rooms 
vs single-bed rooms in intensive care unit nosocomial infections: a case-control 
study. CritCare 14(Suppl.1):P458-
P.http://dx.doi.org/10.1186/cc8690[PubMedPMID: PMC2934264].

Outcome: No relevant data 
reported

Stevens, D., Thompson, P., Helseth, C., Pottala, J., Khan, M., Munson, D. (2011). 
A comparison of outcomes of care in an open bay and single family room 
neonatal intensive care facility. J Neonat Perinat Med 4: 189–200. Irretrievable

Gotlieb, JB. (2000). Understanding the effects of nurses, patients’ hospital 
rooms and patients’ perception of control on the perceived quality of a hospital. 
Health Mark Q 18:1–14.

Outcome: No relevant data 
reported

Hamel, M., Zoutman, D., O’Callaghan, C. (2010). Exposure to hospital 
roommates as a risk factor for health care–associated infection. Am J Infect 
Control 38:173–81.

Intervention: No data on 
single room

Heddema, ER. & van Benthem, BHB. (2011). Decline in incidence of Clostridium 
difficile infection after relocation to a new hospital building with single rooms. J 
Hosp Infect 79, 93–98.

METHOD

Okeke, J., Daniel, J., Naseem, A. et al. (2013). Impact of all single rooms with 
ensuite facility in an acute care hospital in Wales (UK). Age Ageing 42(Suppl 
3):iii1–11.

Outcome: No relevant data 
reported

Okeke, J., Aithal, S., Edwards, C., Ramakrishna, S., & Singh, I. (2014). Outcome of 
inpatient falls in single bedded and multi-bedded bays. Age Ageing 43, ii1–ii11. 
https://doi.org/10.1093/ageing/afu124.

Outcome: No relevant data 
reported

Shaughnessy, MK., Micielli, RL., DePestel, DD. et al. (2011) Evaluation of 
hospital room assignment and acquisition of Clostridium difficile infection. 
Infect Control Hosp Epidemiol 32(3):201–6. [PubMed: 21460503] 

Intervention: No data on 
single room

Shepley, MM., Harris, DD., White, R. (2008). Open-bay and single family room 
neonatal intensive care units – caregiver satisfaction and stress. Environ Behav 
40(2):249–268.

Population: Impact on staff 
only

Singh, I., Edwards, C., Okeke, J. (2015). Impact of cognitive impairment on 
inpatient falls in single room setting and its adverse outcomes. J Gerontol 
Geriatr Res S4. S4eS001.

Secondary publication of 
Singh 2015, no additional 
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Citation Reason for exclusion

relevant data about single 
rooms

Ulrich, RS. (2006). Effects of single versus multi-bed accommodation and 
outcomes. Presented at the Symposium on Single-Bed Ward Accommodation, 
Cardiff, Wales.

METHOD

van Oel, CJ., Mlihi, M., & Freeke, A. (2021). Design models for single patient 
rooms tested for patient preferences. HERD, 14(1), 31-46. https://doi.org/10. 
1177/1937586720937995

Outcome: No relevant data 
reported

Williams, C., & Gardiner, C. (2015). Preference for a single or shared room in a 
UK inpatient hospice: Patient, family and staff perspectives. BMJ Support Palliat 
Care 5, 169–174. doi: 10.1136/bmjspcare-2013-000514

Population: hospice – not 
acute hospital
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Abstract
Objectives: Assess the impact of single rooms versus multioccupancy accommodation on inpatient 
health-care outcomes and processes.

Design: Systematic review and narrative synthesis.

Data Sources: Medline, Embase, Google Scholar and the National Institute for Health and Care 
Excellence website up to 17 February 2022.

Eligibility Criteria: Eligible papers assessed the effect on inpatients staying in hospital of being 
assigned to a either a single room or shared accommodation, except where that assignment was for 
a direct clinical reason like preventing infection spread.

Data extraction and synthesis: Data were extracted and synthesised narratively, according to the 
methods of Campbell et al. 

Results: Of 4,861 citations initially identified, 145 were judged to be relevant to this review. Five 
main method types were reported. All studies had methodological issues that potentially biased the 
results by not adjusting for confounding factors that are likely to have contributed to the outcomes. 
Ninety-two papers compared clinical outcomes for patients in single rooms versus shared 
accommodation. No clearly consistent conclusions could be drawn about overall benefits of single 
rooms. Single rooms were most likely to be associated with a small overall clinical benefit for the 
most severely ill patients, especially neonates in intensive care. Patients who preferred single rooms 
tended to do so for privacy, and for reduced disturbances. By contrast,some groups were more likely 
to prefer shared accommodation to avoid loneliness. Greater costs associated with building single 
rooms were small and likely to be recouped over time by other efficiencies. 

Conclusions: The lack of difference between inpatient accommodation types in a large number of 
studies suggests that there would be little effect on clinical outcomes, particularly in routine care. 
Patients in intensive care areas are most likely to benefit from single rooms. Most patients preferred 
single rooms for privacy and some preferred shared accommodation for avoiding loneliness.

Strengths and Limitations
 This study is a systematic review of a very large, diverse set of papers
 It addresses a topic that is directly of interest to patients using both traditional 

clinical and patient reported outcomes
 Meta-analysis was not undertaken because of limitations in the underlying data

Keywords
hospital design; hospital construction; hospital management; hospital administration; health care 
facility environment; single room; single accommodation; single bedroom; multiple bedroom; single 
bedroom; multiple bedroom; multiple accommodation; multiple beds
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Introduction
Hospital bed capacity in England has roughly halved over the past 30 years.[1] With pledges from the 
UK government to replace, refurbish, or reconfigure NHS tens of hospitals by 2030.[2] There is an 
opportunity not only to increase bed numbers but also to choose accommodation types: a single 
rooms or multioccupancy spaces, or a mixture of both. It is important to get this right at the start, as 
once each hospital is built it is difficult to change the proportion of single rooms to shared 
accommodation. However, there is no settled, obvious evidence base on which to base decisions.[3] 
Arguments for building exclusively single rooms include patients’ dignity and control over the 
environment and improved infection control, while those against cite the importance of some 
patients’ preference for company (particularly during longer stays), feelings of safety being in the 
presence of other patients, and, of note, the lack of understanding about infection control in single 
rooms.[4,5]

For some situations isolation of the patient in a single room is part of the clinical intervention. For 
example, a patient with severe immune compromise may be isolated to protect them from acquiring 
infection. Similarly, patients with highly transmissible infections may be isolated to prevent spread of 
infection. A single room is also used where privacy is extremely important, for example delivery units 
on maternity wards or for dying patients and their families. For most patients, though, there are 
ranges of risks and benefits and reasons for their preferences, including what would count as a good 
experience of hospital admission.[6] 

This study set out to find published evidence to investigate whether inpatient stays in single rooms 
or in shared accommodation (i.e., multioccupancy rooms, bays, or wards), have been associated 
with any impact on the processes undertaken by the hospital and on patients’ outcomes. A wide 
range of clinical, social, and economic outcomes were included from the primary perspective of 
patients across a range of acute hospital types. Staff perspectives, while not formally assessed, were 
included if reported as part of a study on patient and caregiver views. The objective was to compare 
staying in a single room versus shared accommodation for care in which the type of accommodation 
was not part of the intervention itself. This systematic review protocol has been registered with 
PROSPERO, registration number CRD42022311689. Ethics approval was not required for this study.

Methods
Identification of papers
We performed a systematic literature review of content in Medline (via PubMed) and Embase for 
comparative clinical trials, observational studies, and systematic literature reviews published in any 
language up to 17 February 2022. Additional searches were performed via Google Scholar and the 
National Institute for Health and Care Excellence. We used combinations of “hospital”, design”, 
“management”, “health care facility”, “single”, “multi”, “room”, “bay”, “bed”, and 
“accommodation”, optimised for the search platform (see supplementary information – Appendix: 
Search Strategy). Eligible papers addressed care of adult and/or paediatric inpatients staying in 
hospital for routine, emergency, or intensive care and who were assigned to a particular 
accommodation type (single room or shared accommodation). We excluded papers that assessed 
long-stay patients, day patients, and those attending accident and emergency departments who 
were not later admitted to an acute hospital; patients who were relocated to a single room during 
admission (e.g., for isolation after contracting and infectious disease or for terminal care); no direct 
comparison condition for staying in a single room; non-clinical outcomes; and impact of care on 
health-care professionals and/or support staff. We also excluded narrative reviews, perspective 
papers, letters, editorials, and conference abstracts with no relevant data. 
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Retrieved abstracts were screened by two researchers (AB and NC) using the inclusion criteria in the 
appendix. Disagreements were resolved by discussion with the project leader. Shortlisted papers 
were retrieved as full texts. The reference lists of all papers included in this analysis were reviewed 
to identify any additional publications of primary research that met the inclusion criteria. Full papers 
were screened for relevance by two researchers (AB and AM) independently. 

The quality of each paper was assessed by the same researcher using the Downs and Black checklist 
for observational studies[7] and the Joanna Briggs Institute checklists (https://jbi.global/critical-
appraisal-tools) for qualitative studies and for systematic reviews. These checklists enable 
assessment of reporting quality, generalisability of findings, biases in measurements of intervention 
and outcome, confounding in the selection of participants, and power (whether negative findings 
could be the result of chance). Each quality assessment checklist score was converted to a 
percentage of the maximum possible score and were categorised for the purposes of this report into 
high (75–100%), moderate (50–74%), or low quality (<50%; see supplementary table 1).

Data extraction and synthesis
Data were extracted into an Excel spreadsheet and checked, with final adjudication by the project 
leader (AM), and were synthesised narratively, according to the methods of Campbell et al.[8] Data 
extracted from systematic literature reviews were cross-checked to avoid double-counting. The 
fields for extraction were study methodology, baseline characteristics of participants (when 
provided), clinical outcomes, non-clinical outcomes, resource use, and costs. The clinical outcomes 
of interest were in-hospital mortality, overall mortality (≥30 days), morbidity (e.g., falls, 
deterioration, new pressure ulcers, and complications), patient safety incidents, and hospital-
acquired infections. Non-clinical outcomes of interest were patient and family member experiences, 
length of stay, cost of stay, experience of accommodation change and number of changes (for the 
same type of care) during admission, and impact on the caregivers and family members of 
dependent patients. Outcomes were assessed based on the measures used in the original articles. 
Extracted data were sorted by outcome and then by population and setting. Relevant data for each 
outcome were summarised narratively by comparing heterogeneity across studies in terms of 
whether differences were statistically significant and in favour of single room or shared 
accommodation. 

Statistical analysis
As substantial heterogeneity across studies (e.g., how data were reported, study methods, etc) was 
expected, formal meta-analysis was not deemed feasible. Thus, no formal measures of 
heterogeneity or overall effect size were performed, and all data reported are descriptive. To aid 
comparison and assess consistency of the conclusions, data are presented in summary tables.

Certainty of findings was assessed based on whether the direction of benefit was consistently 
statistically significant for single rooms or shared accommodation (across all studies or those with 
the lowest risk of bias) or was inconsistent or not statistically significant. 

There are special areas of hospitals where responses to the intervention might differ, such as 
intensive-care or paediatric units and areas for women in labour. Therefore, we aimed to present 
data separately by different subgroups.
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Patient and Public Involvement
Patients and the public were not involved in designing this study. The study aim was to establish 
what is already published in peer reviewed literature on the topic, including the views of patients, 
their parents or caregivers, and the public.

Results
Study characteristics
The initial searches returned 4,861 potentially relevant abstracts. After screening and removal of 
duplicates, 145 publications were included in this review (Figure 1). There were six main types of 
studies: 60 before-and-after comparisons (shared accommodation followed by relocation to single-
rooms); 75 comparisons of patients allocated to single rooms compared with others simultaneously 
in shared accommodation; 18 qualitative studies recording the views of patients, caregivers, or 
healthcare professionals on accommodation preferences; 10 evidence syntheses, including 
systematic literature reviews, guidelines and other reports; and three economic evaluations of 
accommodation type (Figure 2). Some studies incorporated more than one design. 

All studies had methodological issues that potentially biased the results by not adjusting for 
confounding factors that are likely to have contributed to the outcomes. In the 60 before-and-after 
trials, many factors other than accommodation changed due to moving into new facilities, such as 
unfamiliarity with new layouts and logistics. In the 75 contemporaneous comparisons, reasons for 
bed space allocations were not generally reported (e.g., availability, severity of illness), making their 
effects on the differences in outcomes unclear. Approximately one-third of studies overall (35 of 
104) did not report any baseline characteristics of the study participants, and the rest reported few 
details other than age and sex. This heterogeneity and uncertainty about the comparability of study 
populations meant that a formal meta-analysis of outcomes was considered infeasible. Overall, only 
25 of the studies included reported p values for differences in baseline characteristics between 
patients admitted to multi- vs single-bed room. Of these 25, only five reported significant differences 
in any parameters (p ≤ 0.05): one study reports lower caregiver's age at the time of patient's 
admission,[9] three report lower gestational age of infants admitted to single rooms in NICU,[10–12] 
and one reports a higher proportion of female patients were admitted to single rooms.[13] The 
latter study however also notes that patients admitted to single rooms were frailer due to multiple 
comorbidities and functional dependence. This heterogeneity and uncertainty about the 
comparability of study populations meant that a formal meta-analysis of outcomes was considered 
infeasible.

The quality of studies varied widely. Thirty-four studies were assigned high quality scores (75‒100%) 
with a range of 78‒100% (see supplementary table 1). Twenty-three studies were classified as being 
of low quality (<50%) with a range of 10‒48%. 

 

Mortality
Eighteen studies reported mortality (see Figure 3 and supplementary Table 2).[9,14–30] Ten were 
before-and-after studies and the others were contemporary studies. Only one article scored less 
than 50% for quality and two had high quality scores. Six studies involved neonates/infants, one 
assessed children, and the remainder were concerned with adult/elderly care. The numbers of 
deaths were low, meaning that the studies might have been underpowered to detect small or 
moderate effects, for example a small difference  in mortality. Likewise, whether reported increases 
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in mortality reflected true increases in risk or were due to confounding factors (e.g., unreported 
reasons for patients being allocated single rooms) is unclear.

Routine care
Four studies involved patients receiving routine care,[14,15,22,28], all in adults, none of which found 
a significant difference in mortality between those in single rooms versus shared accommodation, 
including up to 1 year after discharge. 

Intensive care
Six studies assessed mortality among adults in ICUs.[9,19,23,24,26,30] One study by Bracco and 
colleagues[23] favoured single rooms. That study included 2,522 adults in ICUs in Canada and 
reported mortality of 2.9% among those in single rooms or cubicles compared with 8.3% among 
those in shared accommodation (p<0.001). A study of 666 adults in ICUs in Korea with COVID-19 
favoured shared accommodation, reporting 2.4% mortality versus 4.6% among those treated in 
single rooms but no statistical analysis of the difference was reported.[26] The other studies showed 
no differences between accommodation types.

Seven studies assessed mortality specifically among neonates in ICU.[16–18,21,25,27,29] Three 
favoured single rooms. Lehtonen et al.[29] assessed 4,662 neonates in 331 neonatal ICUs (NICUs) 
across 10 countries (Canada, Australia, New Zealand, Finland, Israel, Japan, Spain, Sweden, 
Switzerland, Italy) and found that those cared for in units with single rooms had lower odds of death 
or any major morbidity than those in units with no such facilities (adjusted odds ratio 0.76; 95% CI 
0.64–0.89). Two papers reported reduced mortality in single rooms among a small population of 
neonates in intensive care, but statistical significance was not reported.[16,17] By contrast, two 
studies favoured shared accommodation. Puumala and colleagues[21] reported a lower percentage 
of deaths among 9,995 neonates. Harris et al.[25,31] assessed NICUs in 11 hospitals in the USA and 
found fewer deaths among neonates nursed in units with shared accommodation compared with 
units with single rooms. However, statistical significance was not reported in either. 

Lazar et al[20] was the only study to assess children in a paediatric ICU and found no difference 
between accommodations types. 

Patient care and disease management 
Twelve publications reported on outcomes related to patient care and disease management (see 
Figure 3 and supplementary Table 3).[3,15,32–41] All were in adults or non-specified age groups. 
Three were before-and-after studies, four were contemporaneous studies, and five were evidence 
syntheses. Four studies had quality scores below 50% but four had scores greater than 75%. All 
papers assessed routine care. 

Most findings favoured single rooms. Significance was shown for improvements in cleanliness,[36] 
pain management[36], and interactions between patients and medical staff,[37] and other findings 
were descriptive. A study in Australia of 1,569 orthopaedic patients had fewer emergency calls due 
to deterioration in condition after a move to single rooms compared with patients in shared 
accommodation.[15] As room allocation was based partly on severity of illness, nurses tended to 
position themselves nearer higher-risk patients to aid visualisation. Lawson and Phiri[33] found 
better patient satisfaction with care and lower analgesic use in orthopaedic patients in single rooms.
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Three systematic reviews found that patients in single rooms may have faster recovery due to better 
sleep and a more pleasant environment,[39] but there was no consistent effect on use of 
medication.[40] An OECD WHO report concluded that single-room occupancy was associated with 
reduced pain scores, but due to a lack of detail had a very low quality score (14%).[42] 

Findings in favour of shared accommodation were feelings of safety[34] and less use of restraints.[3] 
In a comparison of only single rooms after a move to a new hospital with only shared 
accommodation in the previous hospital, falls and medication errors in the medical assessment unit 
increased notably immediately but by 9 months had fallen to levels lower than previously.[32] 
However, in the single-room ward for older adults, falls and pressure ulcers significantly increased 
after the move and remained higher than before moving. No similar trends were seen after the 
move in a control hospital with 50% single rooms and 50% shared accommodation, and this was the 
preferred choice of nurses before and after the move (38% and 40%, respectively).

Maternity and neonatal care 
Twenty-three studies were found that assessed maternity and neonatal care (see Figure 3 and 
supplementary Table 4). Most (n=14) were before-and after studies and the remainder were 
contemporaneous studies.[10,12,17,18,21,43–60] Three studies were low quality and only one had a 
high-quality score. Many of these studies included statistically assessed findings, with most 
favouring single rooms or showing no difference between accommodation types. 

Maternity care
Nine studies considered maternity care and perceptions of mothers and family 
members.[44,45,47,49,50,52–55] 

Harris and colleagues[46] assessed 976 low-risk patients, 583 of whom received all care in single 
rooms and 393 in separate labour, delivery, and recovery areas. While overall use of intrapartum 
interventions was similar, maternal outcomes were better in single rooms. After discharge, Erdeve et 
al[53] reported that mothers of babies in NICUs who received care in shared accommodation had 
significantly more acute care visits (p=0.046), telephone consultations (p=0.01), and 
rehospitalizations (p<0.05) than those cared for in single rooms, and the reasons were more likely to 
be for issues related to prematurity like feeding difficulties compared with anatomical disorders. This 
perception is supported by the findings of Janssen et al,[47] which showed that mother in single 
rooms rated information and instructions at discharge as being clearer than those in shared 
accommodation.

Multiple studies indicated that satisfaction with care teams was greater in single rooms, including 
duration and quality of interactions and needs met.[44,45,47–50,52] In one study participants felt 
that parental presence was greater in single rooms than in shared accommodation.[54] In a US 
study, women reported less pain in single rooms than in shared accommodation.[48]

Neonatal care
Fourteen papers reported on outcomes in neonatal care.[10,12,17,21,43,46–48,51,56–60] Many of 
the results for neonates in ICUs showed no differences in outcomes between accommodation types. 
Significant improvements were seen in breastfeeding outcomes[17,21,58,61] and weight gain[51,61] 
in favour of single rooms. However, Tandberg et al[12] reported that longer-term weight gain (4 
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months) was better after neonatal care in shared accommodation. In two studies, reduced apnoea 
events were associated with single rooms,[17,62] and in another study less need for mechanical 
ventilation was reported in single rooms.[58] Significantly reduced neonatal pain scores were also 
reported.[48] 

Complications of disease
Twenty-three articles assessed disease complications (see Figure 3 and supplementary Table 
5).[3,14,15,22–24,28–30,32,46,48,53,57,59,63–68] Nine were before-and-after studies, 10 were 
contemporaneous studies, one used a mix of study designs, and three were evidence syntheses. Two 
articles had quality scores below 50% and two had scores greater than 75%. Findings generally 
favoured single rooms or showed no differences between accommodation types. 

Routine care 
Eight papers assessed complications specifically in routine care and all assessed care of 
adults.[14,17,22,28,46,67–69] Only one study reported results with significance assessed, which 
showed reduced incidence of delirium among older adults with dementia nursed in single rooms 
(hazard ratio 0.66, 95% CI 0.48–0.93, p<0.02).[69] The Scottish guidelines on delirium recommend 
reducing light and noise and having familiar items around patients with or at risk of developing 
delirium,[68] which might be supported by this finding. 

In a small relocation study (n=64)[32] pressure injuries seemed to be increased around tenfold in 
single rooms and falls in 50% or 100% shared accommodation, but a substantial change in case mix 
made this finding difficult to interpret. By contrast, in a larger non-controlled UK relocation study 
(n=1,569), no significant difference was noted between different types of accommodation. 

The findings for other complications, such as hip fracture rates following falls, thromboembolic 
events, infections, and other medical complications were not significantly different among 
orthopaedic patients in single rooms compared with those in shared accommodation in an 
Australian study.[67] Patients in single rooms were more likely to be female and much more likely to 
have private health insurance, which may have biased the outcomes.

Intensive care
Twelve papers specified assessments in ICU settings, of which three assessed adults[23,24,30] and 
nine concerned neonatal care.[29,48,53,57,59,64,64–66] In one study of 1,253 adults in Brazil,[24] 
delirium was significantly less likely among those in ICU single rooms than in shared accommodation, 
but no significant difference was seen between groups of elderly patients in different types of ICU 
accommodation in the Netherlands.[30] Organ failure was reported to be significantly lower in 
patients managed in single rooms in one study.[23] However, few data are available in adults and 
most studies reported no differences between accommodation types.

An international study of 4,662 preterm neonates found a significantly lower risk of death or any 
major morbidity, including sepsis and retinopathy of prematurity, among those nursed in NICUs with 
single family rooms (odds ratio 0.76, 95% CI 0.64-0.89).[29] In contrast, another study showed lower 
rates of necrotising enterocolitis and intraventricular haemorrhage in shared accommodation.[51] 
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However, in other studies, rates of these and other serious complications were similar in all ward 
types.[51,59,62,64] Lester et al[64] found that neonatal stress levels were reduced among babies in 
NICU single maternity care rooms compared with those in shared accommodation.

Prevention of infection
Fifty-one studies discussed prevention of infection (see Figure 3 and supplementary Table 
6).[3,12,15,17–21,23–25,27,32,40,41,51,56,59,65,70–102] Twenty were before-and-after studies, 28 
were contemporaneous studies, one used a mix of study designs, and three were evidence 
syntheses. Seven had low quality scores and nine had high quality scores. More than half (n=33) 
studies reported statistically analysed data. 

Routine care
Routine care was assessed in adults in 10 studies[15,73,79,81,83,84,88,91,93,97] and eight involved 
mixed age populations and care levels that stated or were assumed to include adults and routine 
care.[32,40,41,71,75,76,92,99] Hospital-acquired infection rates were shown to be reduced in single 
rooms in six studies.[32,41,71,73,75,91,92] However, in Maben et al,[32] this finding depended on 
the ward mix: Clostridium difficile infections were reduced in single rooms where the split with 
shared accommodation was half and half, whereas all shared accommodation performed better 
than all single rooms. In Darley et al[71] this finding was only for C difficile, whereas hospital-
acquired MRSA rates did not differ by accommodation type. Bocquet et al[82] and Munier-Marion et 
al[91] found reduced nosocomial influenza infections in single rooms and one study showed a 
reduced risk of norovirus infection.[86] By contrast, McDonald and colleagues[75] noted reduced 
infection rates for Enterococcus spp, C difficile, and MRSA. In a systematic review, Voigt et al[40] 
concluded that the quality of evidence did not support the use of single rooms over shared 
accommodation. Indeed, only two studies showed increased infections in shared 
accommodation.[32,87] Nevertheless, in one study patients[81] preferred single rooms for infection 
prevention. In a study of more than 1 million patients of all ages across 2018 hospitals in the USA, 
O’Neill and colleagues[99] found that single rooms were significantly associated with reductions in 
central-line-associated bloodstream infections. 

Seven studies assessed routine care in children.[82,85,90,94,100,101] Two found a decrease in 
nosocomial infections in single rooms ‒ one overall[82] and one for diarrhoea in gastrointestinal and 
neurosurgical units,[85] but the latter found no difference between accommodation types in a 
cardiological unit. In two large studies in Finland (n=1,927 and n=5,119), Kinnula and 
colleagues[100,101] saw increases in hospital-acquired infections among children admitted to 
shared accommodation in an infectious disease ward because there was no grouping by aetiology. 
All hospital-acquired infections with symptoms during the hospital stay and 49% of those 
manifesting after discharge led to diarrhoea. The risk of infection was doubled among children 
sharing accommodation with patients who had respiratory infections (OR 2.3, 95% CI: 1.1–4.8; 
p=0.03). Risk decreased per year of age. Among 83,334 children assessed in two hospitals, Quach et 
al[94] found significantly increased rates of respiratory infections when accommodation was more 
than 50% single rooms (rate per 1,000 patient-days 1.33, 95% CI 1.29–1.37). 
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Intensive care
Outcomes in ICUs were reported specifically in 26 studies, 11 in adults and mixed-age 
populations,[19,23,24,70,72,74,77,89,95,96,102] one in children,[20] and 14 in 
neonates.[12,17,18,21,25,27,51,56,59,65,76,78,80,98] 

Among adult populations, only one study showed outcomes in favour of shared accommodation, 
with reductions per 10,000 patient-days in cultures positive for Enterobacter spp, Haemophilus, 
Streptococcus viridans, Acinetobacter spp, Streptococcus pneumoniae, Group B Streptococcus spp, 
Neisseria spp, and MRSA.[77] However, in the same study, single rooms showed lower rates of 
infections with many common organisms, such as Staphylococcus spp, C difficile, and Pseudomonas 
spp. Four studies showed significant data on reduced bacterial infection and transmission in single 
rooms based on isolates and antibiotic use,[23,70,74,95] although in the study by Halaby et al,[74] 
transmission of Morganella spp, Proteus spp, Serratia spp, and Pseudomonas spp did not differ 
between accommodation types. Two studies indicated reduced risks of bloodstream infections in 
single rooms.[23,96] As for routine care, patients perceived infection prevention to be better in 
single rooms than in share spaces.[72] 

Among neonates and among children in ICUs, the findings were mixed. In favour of shared 
accommodation, four studies reported reduced cases of nosocomial sepsis,[17,21] one reduced 
colonisation with multidrug-resistant organisms,[51] and one nosocomial infections with 
pneumonia.[25] Four studies indicated no difference between accommodation types for sepsis or 
septicaemia and/or found that the use of single rooms was associated with fewer sepsis 
cases.[12,21,59,78] Only one study showed an increase in sepsis in shared accommodation, and that 
was specifically in neonates born at or after term.[21]

Patient safety
11 studies considered patient safety (see Figure 3 and supplementary Table 
7).[3,15,22,28,32,40,41,69,88,103,104]. Three were before-and-after studies, four were 
contemporaneous studies, one used mixed design, and three were evidence syntheses. Two had low 
quality scores and three had high quality scores. Most of the studies assessed routine care or mixed 
care populations, and generally the populations were adults and elderly people.

Overall, the data showed no differences between accommodation types or favoured shared 
accommodation. Only the OECD study indicated reduced risk of falls in single rooms,[41] but the 
quality of this study was deemed to be very low due to reporting very few details of the research. 
Significantly lower rates of falls were seen in multi-bed accommodation in two studies.[22,28] The 
study of Poncette et al,[104] which analysed alarm data in an ICU, found that the number of alarms 
per bed per day was higher in single rooms than in shared accommodation.

Readmissions and reinterventions
Only two studies reported on readmissions and reinterventions (see Figure 3 and supplementary 
Table 8). They were both contemporaneous studies and one had a quality score of 74% and one of 
78%. One showed that single rooms were associated with lower rates of rehospitalisation.[53] The 
other favoured shared accommodation, with fewer patients returning to theatre within 6 weeks of 
treatment.[67] 
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Privacy 
Forty-eight publications, including six evidence syntheses, reported on privacy (see supplementary 
table 9).[3,5,15,16,25,32,34,36–39,41,43–47,49,52,55,61,62,72,81,90,102,103,105–125] Eighteen 
were before-and-after studies, 23 were contemporaneous studies, one used mixed designs, and six 
were evidence syntheses. Nine had low quality scores but 19 had high quality scores. They were 
mainly descriptive studies but overwhelmingly favoured single rooms. 

Routine care
Twenty-eight studies assessed privacy among adults receiving routine 
care,[3,5,15,32,34,36,37,39,41,44,46,47,61,81,103,105,106,109,112,115–122] with seven of these 
reporting statistical analyses.[32,34,36,41,46,47,109,117] Key aspects of privacy in single rooms 
were improved confidentiality when discussing personal information, use of private bathrooms, and 
privacy during early post-partum care (e.g., assistance with feeding). However, in the study by Florey 
and colleagues,[109] 83% of patients in shared rooms also reported feeling that they had adequate 
privacy. Likewise, the systematic reviews by Taylor and colleagues[3] and Dowdeswell and 
colleagues[38] found advantages and disadvantages with regards to privacy in all studies they 
assessed. Patients reported feeling as though they could ask more questions or make more remarks 
in single rooms than in shared accommodation, and more scored physicians’ responses as being 
empathetic.[37] Qualitative or descriptive studies also strongly supported greater privacy in single 
rooms.[5,15,81,103,105,106,112,115,118–121,124] 

Four studies assessed routine care among children.[90,108,114,123] Boztepe et al[114] found that 
children did not ranked privacy highly and were more concerned about procedures being painful. In 
this study many of the children had extensive history of hospitalisation. The other three studies 
reported greater privacy in single rooms, but children also seemed to enjoy the social aspect of 
shared accommodation. The main reasons for preferring single rooms were private bathrooms and 
the capacity for family members to stay. Sleep was an important aspect of care in single rooms for 
children and parents. [61,90,123]

Intensive care
Nine studies reported on privacy for adults in ICUs, and generally the findings favoured single 
rooms.[3,38,41,45,49,52,62,72,113] Three studies reported statistical evidence of improved privacy 
in single rooms among adult patients.[41,45,49] The literature reviews by Dowdeswell and 
colleagues[38] and Taylor and colleagues[3] showed mixed findings among studies. 

Eleven studies addressed neonatal care in ICUs.[16,25,43,45,49,52,55,102,107,110,111] All but 
two[43,55] favoured single rooms for privacy.

Loneliness/isolation and family contact
Fifty-five publications, five were evidence syntheses, reported patients’ views about loneliness or 
family contact associated with single-room accommodation (see Figure 4 and supplementary Table 
10).[5,11,12,16,22,25,31,32,34,36,38,39,41,43,44,47,49,50,52–54,57,60–
62,72,78,81,90,102,103,106,108–113,117,118,120–123,126–134]. Twenty were before-and-after 
studies, 29 were contemporaneous studies, one used mixed study designs, and five were evidence 
syntheses. Only nine had quality scores less than 50%, while high quality scores were assigned to 17.
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Two main themes seemed to be revealed in patients’ perspectives: shared accommodation were 
strongly preferred for social interaction to avoid 
loneliness/isolation,[5,16,22,32,34,39,43,52,61,72,81,90,106,108,109,117–123,126,127,129,132] 
whereas single rooms were preferred for privacy (e.g., for bathroom use, during consultations and 
visits, and to spend with children, particularly 
neonates).[5,11,12,16,34,38,43,50,52,54,57,60,62,72,78,81,90,102,108–110,112,113,117,130,134]

Noise, disturbance, and sleep
Forty-five publications, four of which were evidence syntheses, reported patients’ views about noise, 
disturbance, and sleep associated with single-room accommodation (see Figure 4 and 
supplementary Table 11).[15,16,30–32,34,36,38,39,41,43–47,52,57,61,62,72,80,81,90,107,109,111–
113,115–117,120–122,133,135–143] Sixteen were before-and-after studies, 24 were 
contemporaneous studies, one used mixed study designs, and four were evidence syntheses. Nine 
had quality scores less than 50% and 13 had high quality scores.

In general, patients felt that single rooms were quieter and led to less sleep disruption. However, 
measurement of noise levels showed that there were no substantial objective differences between 
single rooms and shared accommodation.[36,57,137] One study reported lower noise levels in single 
rooms, but the difference was not statistically assessed.[80] Stevens et al[57] and Meyer et al[141] 
found that respiratory support and other medical devices could raise noise levels in single rooms 
enough to disturb sleep even when ambient noise had been reduced. HCPs also reported that single 
rooms improved patients’ sleep.[16] Poncette and colleagues[104] found that fewer alarms raised in 
shared accommodation reduced overall noise levels. One study also noted that patients preferred 
single rooms because they felt they were less likely to disturb other patients.[122] Most studies 
addressing sleep found that it was improved in single rooms. 
[34,36,38,39,41,61,62,90,116,117,120,121,138,142] This was generally due to fewer disturbances 
and/or a perceived quieter environment that in shared accommodation. Hosseini and 
colleagues[117] and Sakr and colleagues[142] noted that the risk of new-onset insomnia was 
significantly higher among patients in shared accommodation (95.7% vs 75%, p=0.011).

Humidity and temperature were discussed in one article. Van Enk and colleagues[137] reported that 
in a NICU with centrally controlled humidity, shared accommodation had non-significantly lower 
percentage of relative humidity than single rooms but showed much greater variance (26.8% (±17.0) 
in single rooms vs 26.0% (±89.0)). Both mean values were lower than the recommended range for 
NICU (30‒60%). Temperature could be controlled within individual single rooms and mean values 
were significantly lower than those in the shared accommodation, which had central temperature 
control per nursery (mean 73.8oF [range 65.3–77.5oF] in single rooms vs 76.0oF [range 71.1‒84.5oF], 
p=0.0001). More than 85% of readings in both, though, were within the recommended range of 72—
78oF, although readings outside the range were too hot in shared accommodation and too cold in 
single rooms. The authors suggested that thermostats should be allowed to vary only within the 
recommended range. 

Lighting was assessed in three studies, two of which favoured single rooms due to less illumination 
for neonates [45,57] and one study of patients with delirium that favoured lower light in a shared 
accommodation.[30]

Satisfaction with care
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Fifty-one publications, six of which were evidence syntheses, reported patients’  satisfaction with 
care (see Figure 4 and supplementary Table 12).[5,9,12,15,25,31,33,34,36,38–41,43–
45,47,49,54,60,61,64,66,78,81,90,103,105,107,109,111,112,114–117,119–122,124,128,131–
133,135,138,144–148] Fifteen were before-and-after studies, 29 were contemporaneous studies, 
one used mixed study designs, one was an economic analysis and six were evidence syntheses. The 
quality scores of ten studies were less than 50% and of 14 were 75‒100%.

Overall, results show either little difference between accommodation types or results in favour of 
single rooms. Single rooms seemed to be favoured most by mothers in maternity units, whereas 
preference towards shared accommodation seemed to increase with rising age. The economic 
analysis found that patients were willing to pay for private care to have single rooms.[148]

Routine care
Routine care was assessed in 30 studies (see supplementary table 12).[15,33,34,36,38–
41,44,47,61,81,90,103,105,109,114–117,119–121,124,132,133,135,138,145,146] Patients preferred 
shared accommodation in seven studies.[39,90,119–121,132,135] Generally they preferred 
interaction with other patients, and in two reports they stated that they found the shared 
accommodation more secure and safe.[120,121] Specific reasons given for preferring single rooms 
were privacy,[36,61,81,103,115,133,135] comfort/environment,[33,47,105,112,145], level of care 
and information, effect on recovery,[38,41,47,105,116,117,138] and safety.[36,40]

Intensive care
We found 24 reports of intensive care[9,11,25,31,38,41,43,45,49,54,60–
62,64,66,78,107,111,112,128,131,133,145,147]. Only two reported findings that favoured shared 
accommodation. Campbell-Yeo et al[54] found that in an open-bay NICU, mothers reported better 
self-efficacy and less uncertainty about their babies’ health. Also in a NICU, Pineda and 
colleagues[60] found that the risk of stress among mothers was significantly lower in shared 
accommodation than in single rooms, although life stress did not differ between accommodation 
types. By contrast, other assessments of stress found that risk was reduced in single 
rooms[11,25,31,64,78] or did not differ.[11,54,66] Satisfaction with design/environment, where 
assessed, favoured single rooms.[62,112]

Findings on satisfaction with maternity care was greater for parents in single rooms in three 
studies[9,62,64] but did not differ between accommodation types in two.[78,147] Single rooms 
seemed to have little effect on postpartum depression or irritability, most measures not differing 
between accommodation types[11,60,66,78,147] and only four findings favouring single 
rooms.[11,25,31,54]

Only eight of the 51 studies were related to satisfaction with care in other patient populations, 
involving cardiovascular, cancer, adolescent, or mixed adult care.[9,38,41,61,112,131,133,145] All 
these studies’ findings supported single rooms. 

Patient monitoring and safeguarding
Although the impact of single rooms on healthcare staff was not the focus of this review, 14 of the 
included publications reported the views of HCPs as well as patient-reported outcomes that we used 
to explore monitoring of patients (see Figure 4 and supplementary Table 
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13).[18,19,23,27,34,36,52,72,81,110,112,115,117,135] Four were before-and-after studies, eight 
were contemporaneous studies, one used mixed study designs, and one was an evidence synthesis. 
No study had a low-quality score. Five of the studies were classified as being of high quality. 

Most of the studies presented descriptive/qualitative findings. Three studies reported statistically 
assessed data, all in relation to routine care and among adult patients. Two[34,117] favoured single 
rooms, reporting that availability to patients, meeting patients’ needs, and access to patients were 
improved. The fourth study showed no difference between single rooms and shared accommodation 
for responding to patients’ call alerts. One study reported that nurses felt they might spend longer 
with patients in single rooms, depriving other patients of as much care.[110] In another, safety of 
patients in units with single rooms was raised as an issue due to increased distances between nurses 
and patients and impeded observation of patients.[72] 

Patient confidentiality
Confidentiality was assessed in 11 studies (see Figure 4 and supplementary Table 
14).[5,32,41,52,72,81,109,110,117,118] Five were before-and-after studies, four were 
contemporaneous studies, one used mixed study designs, and one was an evidence synthesis. Two 
studies had low quality scores while four had high quality scores.

All studies concluded that patient confidentiality was better maintained when patients were in single 
rooms, with one study finding no difference for adults with cardiovascular disease in ICU[112] (see 
supplementary table 14). Malcom et al[118] found that the lack of privacy and confidentiality in 
shared accommodation affected patients’ relationships with other patients. 

Availability of beds, space requirements, and capital costs
Sixteen studies reported on beds, space, and costs associated with different accommodation types 
(see Figure 5 and supplementary Table 15).[9,17,19,27,32,33,43,60,71,94,100,101,110,112,129,149] 
Nine were before-and-after studies, six were contemporaneous studies, and one used mixed study 
designs. Two studies had quality scores below 50% and three were classified as being of high quality.

There did not seem to be strong evidence in favour of either accommodation type. The inclusion of 
single rooms substantially increases the amount of floor space required to achieve the same number 
of beds as in shared accommodation, with estimates suggesting between 30% and 50% more floor 
space being required per bed, which increases capital costs.[9,17,32,33,110,129,149] Shared 
accommodation provides greater flexibility to add beds in times of need.[19,27,60,94,101] Darley 
and colleagues[71] found that numbers of bed-days lost due to ward closures caused by norovirus 
outbreaks was greatly reduced after moving to a hospital with 75% single rooms from the previous 
10% single rooms. 

Length of stay
Fifty-three publications, including two evidence syntheses, reported on length of stay associated 
with single-room accommodation (see Figure 5 and supplementary Table 16).[9,10,12,14–19,21–
26,28–33,40,41,45,46,48,51–53,56,58,59,64–67,69,73,77–
79,89,95,100,100,111,115,116,128,136,145,149–151] Twenty-eight were before-and-after studies, 
23 were contemporaneous studies, one used mixed study designs, and two were evidence 
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syntheses. Five of the studies were classified as being of low quality but only seven fell into the high-
quality category. The evidence was highly mixed with no clear benefit from either accommodation 
type. 

Routine care
Of 20 studies assessing routine care, 18 concerned adults and the 
elderly.[14,15,28,32,33,40,41,46,67,69,73,81,115,116,136,145,149,151] Among these, eight found 
that length of stay was shorter in single rooms,[14,22,32,33,46,69,115,149,151] but in the study by 
Maben et al[32] this was true only for an older people’s ward and not for a medical assessment unit, 
and in that by Lawson and Phiri,[33] while it was true for non-surgical orthopaedic patients and 
psychiatric patients, no difference was seen for surgical orthopaedic patients. One study found that 
length of stay was shorter in shared accommodation among older patients with dementia, overall 
and among those who had experienced inpatient falls.[28] No difference in overall length of stay was 
reported in seven studies, including two evidence syntheses.[15,40,41,67,73,136,145]

The two studies of routine care in children by Kinnula and colleagues showed no difference between 
accommodation types in one[100] but longer duration of admissions among children in shared 
accommodation in another.[101]

Intensive care
Of 32 studies assessing length of stay in intensive care, 23 considered neonates[10,11,16–
18,21,25,29,45,48,51–53,56,58,59,64–66,78,95,111,128,150] and nine 
adults.[9,19,23,24,26,30,77,79,89] As for routine care, the results were highly mixed. 

Among the nine studies assessing care of adults in ICUs, five showed no significant differences 
between single rooms and shared accommodation.[9,19,30,30,79] Teltsch et al[77] assessed care 
after a change from multi-bed to single rooms and compared the findings to a hospital with no 
change. The length of stay in the ICU in the comparator hospital increased year on year from 3.8 
days to 4.2 days from 2000 to 2005. While higher after the change to single rooms, the length of stay 
did not change substantially over the same period, and after adjustment was an estimated 10% 
lower overall (relative ratio 0.90, 95% CI 0‒19%). Bracco and colleagues[23] reported that patients 
were able to stay longer in the same bed in single rooms during infection outbreaks in an ICU, 
although overall LOS was not significantly different. 

In NICUs, statistically significant shorter durations of stay in hospital were reported in three studies. 
Puumala and colleagues[21] found that stays were shorter for very and extremely preterm babies, 
but there was no difference between accommodation types for moderately preterm babies, and 
stays for term and post-term babies were shorter in shared accommodation. Lehtonen et al[29] 
found that stays were on average 3.4 days shorter (95% CI 3.1‒4.7) and van Veenendaal et al[78] 
found a median difference of 2 days in favour of single rooms. Qualitative/descriptive studies also 
favoured single rooms in five studies.[16,45,52,111] Three studies identified shorter stays in shared 
accommodation,[25,59,150] but 13 found no difference between accommodation 
types[10,11,17,18,48,51,53,56,58,64–66,128].

Costs of care
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Nineteen publications, including two evidence syntheses, reported on costs or resource use 
associated with different types of accommodation (see Figure 5 and supplementary Table 
17).[15,22,25,28,31,32,40,46,57,67,95,111,113,134,135,148,150,152] Eight were before-and-after 
studies, seven were contemporaneous studies, two used mixed study designs, and two were 
evidence syntheses. Four studies had low quality scores and six had high quality scores. 

Several studies reported multiple measures of costs and found evidence supporting both types of 
accommodation. Therefore, the evidence split was 10 studies finding in favour of single rooms, 10 in 
favour of shared accommodation and six showing no difference in measures.

Boardman and Forbes recommended taking into account the following construction and running 
costs, given that single-room facilities required more space to construct: land costs, construction 
costs, maintenance (refinishing and updating), housekeeping and operating costs, and health care 
provision (potentially longer distances to cover). Maben et al[32,135] estimated in 2015 that the 
cost of building a hospital solely comprising single rooms could be around 5% more than building 
one with predominantly shared accommodation but suggested that the difference becomes 
marginal over time. Harris and colleagues[31] found that the most cost-effective configuration in 
terms of construction costs per square foot was a combination of open bays and single rooms. 

Findings in favour of single rooms were due to reduced overall staffing costs,[46,152] reduced length 
of stay,[95,111] reduced waiting and transfer times,[148] higher proportions of patients being 
discharged to rehabilitation,[67] reduced infections,[95] and operational efficiencies.[40,150] 
Reasons favouring shared accommodation were lower cleaning and housekeeping costs,[32,135] 
perceived increased nursing staff,[32,150] and lower labour costs in NICUs.[150]

Discussion
This systematic review identified a substantial body of evidence associated with hospital 
accommodation, yet no clearly consistent conclusions could be drawn about overall benefits of 
single rooms versus multi-bed ward spaces. The narrative and heterogeneous nature of much of the 
evidence also meant that a formal statistical synthesis, such as a meta-analysis, was not feasible. 
Nevertheless, some themes did emerge and might be worth considering further. Single rooms were 
most likely to be associated with overall clinical benefit for the most severely ill patients, especially 
neonates in intensive care, although the evidence is mixed even in these high-risk populations. 
Patients who preferred single rooms tended to do so for privacy, particularly having a private 
bathroom, and for reduced disturbances. By contrast, there were distinct patterns of men, older 
adults, children, and adolescents being more likely to prefer shared accommodation, particularly for 
the social aspects. While mixed accommodation types seemed to be the most cost-effective 
approach to construction because the capital cost of single room building is higher than that for 
shared accommodation, the running costs seem likely to be recouped over time by other 
efficiencies. 

While patients and HCPs expressed preferences, health-care outcomes seem unlikely to be 
substantially affected by hospital accommodation. This is reassuring because most patients also 
have little influence over this aspect of their care. Likewise, HCPs might also have little influence 
over which accommodation type their patients are assigned. Patient or family preferences for single 
rooms are particularly strong in NICUs and maternity wards, but other groups, in particular men, 
older adults and adolescents, are more likely to prefer shared accommodation. The split of 
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accommodation and whether the predictable adverse effects of accommodation design can be 
mitigated in these areas would be worth considering at the planning stages of new buildings. 

The average cost per patient of units comprising only single rooms was lower than those consisting 
of only shared accommodation. Mean direct cost per patient in a single room has been estimated to 
be 15.5% lower for neonates in ICU and 24% lower for care in maternity units but may be similar or 
reduced in adults in routine care wards. Shorter length of stay was an important contributor to this 
difference and could increase the number of patients who can be treated in the beds available. 
However, the effects found were small and local variations may change the economic picture for a 
particular hospital. It is also unclear how far the reduced length of stay was due to the single room, 
and how much was caused by confounding factors associated with being in a new hospital. Nearly all 
the studies we considered were from high-income regions and mostly based in European or 
anglophone countries. Thus, policy makers should incorporate local building and labour costs in 
decisions.

Determining the impact of moving to single-room wards will therefore always need to overcome the 
impact of confounding factors such as concomitant changes to processes and improvements in other 
facilities and services that may also have led to the changes, or that may have acted in opposition to 
the direct effects of the different accommodation.

A number of other systematic reviews have been conducted on this topic. Ten scoping or systematic 
literature reviews were identified by our search, of which only one was able to conduct a meta-
analysis of outcome data in premature infants.[78] As no quantitative synthesis was undertaken in 
most cases, the analyses were not adjusted for potential confounding factors such as the interaction 
between outcomes from patients sharing a room or potential bias from sicker patients being more 
or less likely to be nursed in single rooms. In neonatal ICUs, three systematic reviews with only a 
narrative synthesis found that single rooms were usually found to improve privacy and parental 
involvement, improved sleep and reduced hospital-acquired infections, but that these outcomes 
were usually based on a small number of non-randomised studies.[153–155] The meta-analysis 
found sepsis rates were significantly lower and exclusive breastfeeding at discharge was significantly 
higher in single family rooms There were no significant differences in cognitive development, length 
of admission, growth, complications of ICU admission and mortality. Four other systematic 
reviews[3,40,156,157] and two scoping reviews[39,158] assessed outcomes in a more general 
hospital population and generally found mixed evidence of benefits from single rooms, with each 
review identifying between 12 and 44 studies that reported advantages, disadvantages and neutral 
findings for most clinical outcomes, but a more positive result for patient privacy and satisfaction.

This study has some limitations. Of 215 articles originally retrieved, we selected 145 for review, 
which is still a large number. None of the 145 studies used randomised study designs. Randomised 
controlled studies are not practical to assess hospital accommodation and, therefore, most studies 
were prone to bias. In particular, in hospitals with mixed single rooms and shared accommodation, 
patients must be allocated to the rooms, which will be partly due to their medical condition or other 
personal factors and partly due to bed availability at the time of admission. This introduces selection 
bias, as the reasons why patients were in single rooms was often not reported. We minimised this 
bias by excluding studies where the allocation to single rooms or shared accommodation was known 
to be for an apparent clinical purpose. Additionally, 60 of the publications compared outcomes 
before and after moving from shared accommodation to single rooms. This introduced confounding, 
as many factors other than the studied intervention would have changed at the same time, so 
attributing the outcome to the intervention alone is misleading. The opportunity of building a new 
hospital is rare. While it provides an ideal platform for before-and-after studies, nearly all of these 
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studies were of a single hospital, so the total number of hospitals studied is low, meaning that 
uncertainty about risks and benefits remains after this systematic review.

In practical terms, although there are still uncertainties about the true impact of changing to single 
room wards, the 145 publications synthesised in this report show that the clinical and economic 
consequences of such a change are likely to be modest. Focussed research on the impact of 
accommodation type on hospital acquired airborne transmitted infections may be warranted, as 
may studies of sufficient duration to examine long term productivity changes after opening a new 
hospital.  Because the global effect sizes found were modest, the effects within national systems or 
for specialist hospitals might be different in size and direction from the global. In particular, none of 
the included studies were in low-income or middle-income countries, so generalisability to those 
settings is difficult. Additional research might explore how the trend for sicker patients to be nursed 
in beds closer to the nursing station interacts with the choice of single or shared accommodation. 
How much outcomes of patients in shared rooms might be dependent on each other also warrants 
investigation. This would help clarify the main uncertainties within this review and would therefore 
allow some adjustment to be made to the assessment of the impact of single rooms on clinically 
important outcomes. 
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Figure Legends

Figure 1. Selection of papers for review

Figure 2. Percentage of studies reporting data in favour of either single-room or shared-room 
design, according to the type of data available and outcome reported

Figure 3. Clinical outcomes represented by the total sample size with data for that outcome, by 
level of care and the type of data reported and room design favoured

Figure 4. Patient-experience outcomes represented by the total sample size with data for that 
outcome, by level of care and the type of data reported and room design favoured

Figure 5. Economic outcomes represented by the total sample size with data for that outcome, by 
level of care and the type of data reported and room design favoured
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Figure 2. Percentage of studies reporting data in favour of either single-room or shared-room design, 
according to the type of data available and outcome reported 
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Figure 3. Clinical outcomes represented by the total sample size with data for that outcome, by level of care 
and the type of data reported and room design favoured 
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Figure 4. Patient-experience outcomes represented by the total sample size with data for that outcome, by 
level of care and the type of data reported and room design favoured 
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Figure 5. Economic outcomes represented by the total sample size with data for that outcome, by level of 
care and the type of data reported and room design favoured 
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Appendix  
The data presented in summary tables 2‒17 have been condensed substantially from what was reported in the papers. For each table there is one row per 
paper, detailing the setting and population samples in the study, and the outcomes reported according to whether the data were in favour of a single‐room 
design, a shared‐room design, or neither in favour nor against either design. Where statistical analyses were conducted the statistical significance is 
reported in the tables however no other numerical data is presented. Where no formal analysis was reported only the label pertaining to the outcome data 
are presented. For example, if the proportion of deaths was lower in the single‐room design then “% deaths” is reported in the table under the heading 
“Data favours single‐room design”, or if qualitative analysis of interviews reports that patients would prefer a shared‐room design because is it more 
sociable then “Qualitative (patient preference, social)” is reported in the table under the heading “Data favours shared‐room design”. 
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Key and abbreviations 
a=adjusted  
u=univariate analysis 
m=multivariate analysis 
NS=not statistically significant (p<0.05 is considered statistically significant) 
BSI, bloodstream infection; LOS=length of stay; PEMR=physician estimate of mortality risk; SFR=Single family room; SRMC=Single room maternity care 

Text is in italics if it is unclear where the true benefit lies, for example where the data is significantly greater for one room type compared to another but the interpretation of benefit may be 
subjective. 

Cells coloured in blue are where a formal comparative statistical analysis was reported. 

 

 

Table	1.	Summary	of	study	quality	scores	
Citation  Study methodology  QA score 
Adamson 20031  SLR  82% 
Anåker et al 20172  Prospective observational, before and after hospital relocation  59% 
Anåker et al 20193  Qualitative, before and after hospital relocation  90% 
Apple 20144  Prospective observational, qualitative  52% 
Bevan et al 20165  Prospective observational  59% 
Blandfort et al 20196  Prospective observational, before and after hospital relocation  67% 
Blandfort et al 20197  Prospective observational, before and after hospital relocation  67% 
Boardman & Forbes 20118  Economic analysis  91% 
Bocquet et al 20219  Retrospective observational, case‐control  74% 
Bodack et al 201610  Prospective observational  56% 
Bonizzoli et al 201111  Retrospective observational, before and after hospital relocation  30% 
Boztepe et al 201712  Prospective observational  63% 
Bracco et al 200713  Prospective observational  74% 
Bradbury‐Jones et al 201314  SLR  86% 
Campbell‐Yeo et al 202115  Prospective case–control, before and after hospital relocation  74% 
Cantoni et al 200916  Retrospective observational, before and after hospital relocation  67% 
Carlson et al 200617  Prospective observational, before and after hospital relocation  33% 
Carter et al 200818  Prospective observational, before and after hospital relocation  33% 
Caruso et al 201419  Retrospective observational  74% 
Cobo et al 200120  Retrospective case–control  74% 
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Curtis & Northcott 201721  Qualitative, before and after hospital relocation  80% 
Cusack et al 201922  Observational before hospital relocation  56% 
Darcy Mahoney et al 202023  Prospective observational  59% 
Darley et al 201824  Retrospective observational, before and after hospital relocation  56% 
Davis et al 201925  Retrospective observational, before and after hospital relocation  67% 
Deitrick et al 201026  Qualitative  90% 
de Matos et al 202027  Prospective observational  63% 
Domanico et al 201028  Prospective observational, before and after hospital relocation  63% 
Domanico et al 201129  Prospective observational, before and after hospital relocation  63% 
Douglas & Douglas 200530  Qualitative  90% 
Dowdeswell et al 200431  SLR  36% 
Dowling et al 201232  Prospective case–control, before and after hospital relocation  63% 
Eberhard‐Gran et al 200033  Prospective case–control  59% 
Edéll‐Gustafsson et al 201534  Qualitative  90% 
Ehrlander et al 200935  Retrospective observational  78% 
Erdeve et al 200836  Prospective case–control  74% 
Erdeve et al 200937  Prospective case–control  78% 
Erickson et al 201138  Prospective observational before and after hospital relocation  67% 
Everts et al 199639  Prospective observational  52% 
Felice Tong et al 201840  Retrospective case–control  78% 
Ferri et al 201541  Qualitative, before and after hospital relocation  100% 
Florey et al 200942  Retrospective case–control, before and after hospital relocation  44% 
Foo 2022 et al43  Prospective observational  74% 
Ford‐Jones et al 199044  Prospective observational  52% 
Fraenkel et al 201845  Retrospective case‐control   67% 
Gregersen et al 202146  Retrospective observational, before and after hospital relocation  70% 
Grundt et al 202147  Prospective case‐control  67% 
Halaby et al 201748  Retrospective observational, before and after hospital relocation  48% 
Harris et al 200449  Prospective case–control, before and after hospital relocation  74% 
Harris et al 200650  Retrospective observational  63% 
Harris et al 200651  Retrospective observational  52% 
Hosseini & Bagheri 201752  Prospective observational  63% 
Hourigan et al 201853  Prospective observational, before and after hospital relocation  63% 
Hyun et al 202154  Retrospective case–control  78% 
Jansen et al 202155  Retrospective observational, before and after hospital relocation  63% 
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Janssen et al 200056  Prospective case–control, before and after hospital relocation  56% 
Janssen et al 200657  Prospective observational  59% 
Jones et al 201658  Qualitative, before and after hospital relocation  100% 
Jongerden et al 201359  Prospective observational, before and after hospital relocation  67% 
Jou et al 201560  Retrospective case–control  74% 
Julian et al 201561  Retrospective observational  78% 
Jung et al 202262  Retrospective observational, before and after hospital relocation  67% 
Kainiemi et al 202163  Prospective observational, before and after hospital relocation  59% 
Kinnula et al 200864  Prospective observational  63% 
Kinnula et al 201265  Prospective observational  67% 
Knight & Singh 201666  Prospective observational  59% 
Kosuge et al 201367  Prospective observational, before and after hospital relocation  41% 
Labarère et al 200468  Prospective observational  70% 
Lawson & Phiri 200069  Prospective observational, before and after hospital relocation  41% 
Lazar et al 201570  Prospective observational, before and after hospital relocation  48% 
Lehtonen et al 202071  Prospective observational  74% 
Lester et al 201472  Prospective observational, before and after hospital relocation  63% 
Lester et al 201673  Prospective observational, before and after hospital relocation  59% 
Liu et al 201974  Qualitative  100% 
Lorenz & Dreher 201175  Retrospective case–control  78% 
Maben et al 201576  Report, before and after hospital relocation with control hospitals  78% 
Maben et al 201677  Prospective observational, before and after hospital relocation with control hospitals  67% 
Malcolm 200578  Qualitative  80% 
Mattner et al 200779  Prospective observational  74% 
McDonald et al 201980  Prospective observational, before and after hospital relocation  48% 
McKeown et al 201581  Retrospective observational  48% 
Mental Welfare Commission Scotland 
199182 

Report  30% 

Meyer et al 199483  Prospective observational  59% 
Milford et al 200884  Prospective observational, before and after hospital relocation  30% 
Miller et al 199885  Prospective observational  59% 
Monson et al 201886  Prospective case–control  78% 
Morgan 201087  Prospective observational  44% 
Munier‐Marion et al 201688  Prospective observational  74% 
Nahas et al 201689  Retrospective observational  56% 
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Nash et al 202190  Prospective observational/ qualitative  63% 
Nassery & Landgen 201991  Qualitative  90% 
OECD & World Health Organization 
201992 

Report  14% 

Olson & Smith199293  Prospective observational  52% 
O’Neill et al 201894  Retrospective observational  74% 
Park et al 202095  Retrospective observational  63% 
Pease & Finlay 200296  Prospective observational  48% 
Persson & Määttä 201297  Qualitative  90% 
Persson et al 201598  Qualitative  90% 
Pilmis et al 202099  Prospective observational  63% 
Pineda et al 2012100  Prospective case–control  70% 
Poncette et al 2021101  Retrospective observational  56% 
Puumala et al 2020102  Retrospective observational, before and after hospital relocation  67% 
Pyrke et al 2017103  Prospective observational, before and after hospital relocation  59% 
Quach et al 2018104  Retrospective case–control  59% 
Real et al 2018105  Prospective observational, before and after hospital relocation  56% 
Reed & Shmid 1986106  Narrative report, before and after hospital relocation  10% 
Reid et al 2015107  Prospective observational, before and after hospital relocation  48% 
Roos et al 2020108  Qualitative, before and after hospital relocation  90% 
Rosbergen et al 2020109  Prospective observational, before and after hospital relocation  74% 
Rowlands & Noble 2008110  Qualitative  90% 
Sadatsafavi et al 2016111  Retrospective economic analysis  100% 
Sadatsafavi et al 2019112  Retrospective economic analysis, before and after hospital relocation  100% 
Sakr et al 2021113  Prospective observational  74% 
Schalkers et al 2015114  Qualitative  100% 
Scottish Intercollegiate Guidelines 
Network 2014115 

Guideline  73% 

Singh et al 2015116  Retrospective observational, before and after hospital relocation  70% 
Singh et al 2016117  Prospective observational  70% 
Søndergaard et al 2022118  SLR  91% 
Song et al 2018119  Retrospective observational, before and after hospital relocation  63% 
Stelwagen et al 2021120  Qualitative  100% 
Stevens et al 2011121  Prospective observational, before and after hospital relocation  52% 
Stevens et al 2012122  Prospective observational, before and after hospital relocation  44% 
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Stevens et al 2014123  Prospective observational, before and after hospital relocation  56% 
Stiller et al 2017124  Retrospective observational  59% 
Swanson et al 2013125  Prospective observational, before and after hospital relocation  37% 
Tandberg et al 2018126  Prospective observational  70% 
Tandberg et al 2019127  Prospective case–control  67% 
Tandberg et al 2019128  Prospective observational  67% 
Taylor et al 2018129  SLR  91% 
Tegnestedt et al 2013130  Prospective observational  70% 
Teltsch et al 2011131  Retrospective case–control, before and after hospital relocation  67% 
Toivonen et al 2017132  Prospective case–control, before and after hospital relocation  63% 
Vaisman et al 2018133  Retrospective case–control  67% 
van de Glind et al 2008134  Prospective observational  74% 
van der Hoeven et al 2022135  Retrospective observational, before and after hospital relocation  63% 
Van Enk & Steinberg 2011136  Prospective observational, before and after hospital relocation  44% 
van Veenendaal et al 2020137  Retrospective observational, before and after hospital relocation  70% 
Van Veenendaal et al 2022138  Prospective observational  70% 
Vietri et al 2004139  Prospective case–control, before and after hospital relocation  59% 
Vohr et al 2017140  Prospective observational, before and after hospital relocation  67% 
Voigt et al 2018141  SLR  86% 
Walsh et al 2006142  Prospective observational, before and after hospital relocation  33% 
Washam et al 2018143  Retrospective case–control  78% 
Watson et al 2014144  Prospective observational, before and after hospital relocation  44% 
Zaal et al 2013145  Prospective observational  67% 

Quality is graded by colour: green, good; orange, medium; red, poor. Abbreviation: SLR, systematic literature review. 
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Table	2.	Summary	of	studies	reporting	mortality	data	
Citation  QA  Location  Population  Number of 

patients/ 
hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Before and after a hospital relocation 

Cantoni 200916  67%  Switzerland  Adults  227 patients,  
1 hospital 

Stem cell 
transplant 

Elective  Routine    % deaths   

Davis 201925  67%  Australia  Adults  1569 patients,  
1 hospital 

Orthopaedic  Elective  Routine    p=0.664   

Domanico 2010,28 
Domanico 201129 

63%  United 
States 

Neonates  161 carers,  
1 hospital, 2 units 

Paediatric  NR  NICU  % deaths      

Jansen 202155  63%  Netherlands  Neonates  712 patients,  
1 hospital, 2 units 

Premature 
neonates 

Maternity 
care 

NICU    p=0.38 all‐cause 
mortality 
p=0.96 infection‐
related mortality 

 

Jongerden 201359  67%  Netherlands  Adults  323 patients,  
1 hospital 

Mixed, 
Adults 

Mixed  ICU    p=0.98   

Jung 202262  67%  South Korea  Adults  901 patients, 
1 hospital 

Mixed  Unclear  ICU    p=0.168   

Lazar 201570  48%  Israel  Children  4162 patients,  
1 hospital 

Children  Mixed  PICU    p=0.22   

Puumala 2020102  67%  United 
States 

Neonates  9995 patients, 
1 hospital 

Premature 
neonates 

Emergency  NICU      % deaths 

Singh 2015116  70%  United 
Kingdom 

Adults, Elderly  1749 patients,  
1 hospital 

Internal 
medicine, 
Geriatric 

Mixed  Routine    p=0.12 one‐year 
mortality 
p=0.35 inpatient 
mortality 
p=0.29 30‐day 
discharge mortality 

 

Contemporaneous comparison 

Bracco 200713  74%  Canada  Adults  2522 patients (of 
whom 207 known 
MRS carriers at 

Mixed, Post 
surgery, 

Mixed  ICU  p<0.001     

Page 44 of 151

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

   

Single vs shared rooms in hospital ‐ SLR | Page 8 

Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

admission), 1 
hospital, 1 ward 

Medical 
admission 

Caruso 201419  74%  Brazil  Adults  1253 patients, 1 
hospital 

Adults  Mixed  ICU    p=0.18   

Harris 200650  63%  United 
States 

Neonates  21 parents, 
75 HCPs, 
11 hospitals 

Neonates  Emergency  NICU      % deaths 

Hyun 202154  78%  South Korea  Adults  666 patients, 
1 hospital 

Respiratory, 
COVID‐19 

Emergency  ICU      % deaths 

Julian 201561  78%  United 
States 

Neonates  1823 patients 
1 hospital, 
1 unit 

Neonates  Mixed  NICU    p=0.56 CLOS or 
mortality 

 

Knight 201666  59%  United 
Kingdom 

Elderly  100 patients, 
2 hospitals 

Geriatric, 
Dementia 

Mixed  Routine    p>0.95 inpatient 
mortality 
p=0.33 30‐day 
mortality 

 

Lehtonen 202071  74%  10 countries  Neonates  4662 patients, 
331 units 

Neonates   Emergency  ICU  OR 0.76, 0.64‐0.89, 
major morbidity or 
mortality 

OR 0.85, 0.70‐1.02, 
mortality only 

 

Zaal 2013145  67%  Netherlands  Older Adults  156 patients 
1 hospital 

Older Adults 
with 
dementia 

Mixed  ICU    p=0.72, % deaths 
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Table	3.	Summary	of	studies	reporting	data	on	patient	care	and	disease	management	
Citation  QA  Location  Population  Number of patients/ 

hospitals 
Patient type  Type of 

admission 
Level of care  Data that favour 

single room 
Data showing no 
difference 

Data that favour 
shared room 

Before and after a hospital relocation plus Contemporaneous comparison 

Maben 201677  67%  United Kingdom  Unclear  32 patients, 
21 HCP, 
1 hospital relocation, 
2 control hospitals 

Mixed  Unclear  Mixed    Medication errors 9 
months after the 
move 

Fewer medication 
errors immediately 
after the move 

Before and after a hospital relocation 

Davis 201925  67%  Australia  Adults  1569 patients,  
1 hospital relocation 

Orthopaedic  Elective  Routine  Lower % medical 
deterioration 
requiring rapid 
response or clinical 
review 

   

Lawson 200069  41%  United Kingdom  Adults  424 patients, 2 
hospitals, 4 wards 
relocation 

Orthopaedic 
patients 

Unclear  Routine  Lower use of 
painkillers 
% responders 
% verbal outbursts 
% threatening 
behaviour 

   

Contemporaneous comparison 

Ehrlander 200935  78%  United States  Adults  117 patients, 
1 hospital 

Mixed  Unclear  Routine      Qualitative 
(feelings of safety) 

McKeown 201581  48%  Ireland  Unclear  880 patients. 
24 hospitals 

End of life  Emergency, 
Elective 

Routine  Perceived 
acceptability of 
patient's death 
Symptom 
management 
Symptom 
experience 
Patient care 

   

Nahas 201689  56%  United Kingdom  Adults, Elderly  60 patients, 
2 hospitals 

Orthopaedic 
(elective hip/ 
knee 
arthroplasty) 

Elective  Routine  p=0.020, cleanliness 
p=0.015, staff pain 
management 

p=0.190, toileting 
help given 
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Citation  QA  Location  Population  Number of patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

p<0.001, pain 
control 

Van de Glind 2008134  74%  Netherlands  Adults  52 encounters, 1 
hospital 

Urology  Unclear  Routine  p=0.003, greater 
duration of 
physician‐patient 
encounter 
% encounter time 
patient speaks is 
greater 
Patients disclose 
more emotional 
cues, and 
information cues  
p=0.031, more 
physician responses 
to the patient cues  

% encounter time 
physician speaks 
was no different 
Patients disclose 
more emotional 
cues 

 

Evidence synthesis 

Dowdeswell 200431  SLR 
36% 

International  Unclear  Unclear  Mixed  Mixed  Mixed  Hospital acquired 
infection 
treatment;  
Hand‐hygiene; 
Cleaning and 
decontamination;  
Recovery;  
In situ medical 
treatment  
Family involvement  
Environment match 
the patient’s 
progress 

   

OECD WHO 201992  Report 
14% 

Europe  NR  NR  Mixed  Mixed  Mixed    Pain scores   

Søndergaard 2022118  SLR 
91% 

International  NR  NR  Acute, 
Surgical, 

Unclear  Routine  Sleep quality 
Personal control 
Environment 
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Citation  QA  Location  Population  Number of patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Internal 
medicine 

Recovery time 

Taylor 2018129  SLR 
91% 

International  NR  NR  Mixed  Mixed  Mixed      Restraint use e.g., 
rails 

Voigt 2018141  SLR 
86% 

International  NR  NR  NR  Unclear  Routine    Medication errors 
and usage 
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Table	4.	Summary	of	studies	reporting	data	on	maternity	and	neonatal	care	
Citation  QA  Location  Population  Number of 

patients/ 
hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that 
favour shared 
room 

Before and after a hospital relocation 

Campbell‐Yeo 202115  74%  Canada  Neonates  71 mothers, 2 
wards 

Neonates  Emergency  ICU  Parental presence 
and involvement 
(mother and 
partner feeding) 

   

Carter 200818  33%  United States  Adults  1 hospital 53 
parents 

Neonates  Emergency  ICU  All p’s<0.05 
parent 
perceptions of 
access to staff 

   

Domanico 201129  63%  United States  Neonates  162 patients 
(PEMRs 
2/3=150, 
PEMRs 4=12), 1 
hospital, 2 units 

Paediatric  NR  NICU  PEMR 2‐3: 
patient progress: 
p<0.001, total 
apnoea events  
p<0.001, apnoea 
events/day 
p=0.031, days on 
mother’s 
breastmilk; 
p=0.001, days on 
mother’s 
breastmilk per 
LOS; 
p=0.003, interval 
to enteral 
feeding; 
p<0.001, interval 
to breastmilk 
feeding; 
p=0.048, days on 
parenteral 
nutrition; 
p=0.004, days on 
parenteral 
nutrition per LOS 

PEMR 2‐3 
p=0.94, 
gestational age 
p=0.92, admission 
weight 
p=NS, acuity 
p=0.45, weight 
gain 
p=0.17, length 
gain 
p=0.17, head 
circumference 
gain 
p=0.84, total CPAP 
days 
p=0.7, CPAP 
days/LOS 
p=0.17, total 
caffeine days 
p=0.11, total 
caffeine days/LOS 
p=0.765, interval 
to formula feeding 
 
PEMR 4: 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that 
favour shared 
room 

p=0.47, 
gestational age 
p=0.49, admission 
weight 
p=NS, acuity 
p=0.76, weight 
gain 
p=0.47, length 
gain 
p=0.70, head 
circumference 
gain  
p=0.59, total CPAP 
days  
p=0.94, CPAP 
days/LOS  
p=0.82, total 
caffeine days  
p=0.94, total 
caffeine days/LOS 
p=0.70, total 
apnoea events 
p=0.18, apnoea 
events/day 
p=0.937, interval 
to enteral feeding 
p=0.571, interval 
to formula feeding  
p=0.818, days on 
parenteral 
nutrition 
p=0.937, days on 
parenteral 
nutrition per LOS 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that 
favour shared 
room 

Dowling 201232  63%  United States  Neonates  40 mothers, 1 
hospital 

Neonates  Emergency  ICU     p=NS., all 
breastfeeding 
measures 

 

Erickson 201138  67%  United States  Neonates  73 patients, 
1 hospital  

Preterm 
neonates 

Emergency  NICU  p=0.04, time to 
enteral nutrition 

p=0.05, weight 
gain/day 
p=0.30, weight 
gain/day 
normalized to kg 
birth weight  
p=0.47, time to 
parenteral 
nutrition 

 

Harris 200449  74%  Canada  Adults  976 patients, 1 
new hospital 
unit established 

Pregnant 
women 

Maternity  Routine  p=0.04, 
continuous or 
intermittent 
electronic foetal 
monitoring  
p=0.03, IV 
therapy 
p=0.01, 1‐minute 
Apgar <7 

p=NS for 
augmentation of 
labour, 20‐
minutes initial 
electronic foetal 
monitoring at 
admission, 
epidural, 
narcotics, mode of 
delivery, and 
episiotomy 

 

Hourigan 201853  63%  United States  Neonates  32 patients, 
1 hospital  

Neonates  Emergency  ICU    p=0.30, receiving 
some maternal or 
donor breastmilk 

p=0.04, 
primarily 
receiving 
maternal or 
donor 
breastmilk 

Janssen 200056  56%  Canada  Adults  426 patients, 1 
hospital 
relocation 

Pregnant 
women 

Maternity  Routine  p<0.001, 
patient 
satisfaction with 
amount of nurse 
interaction for 
physical, 
emotional, and 

p=0.10, baby 
received 
supplementation 
with water 
p=0.25, p=0.05 
clear discharge 
instructions of 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that 
favour shared 
room 

spiritual needs, in 
labour, and 
postpartum 
p<0.001, 
patient 
satisfaction with 
nurse response 
time, teaching 
time, information 
received, feeding 
related teaching 
p<0.001, number 
of babies who 
received 
supplementation 
with formula 
p<0.001, number 
breastfeeding 
p=0.044, number 
breastfed within 
1‐2 hours post‐
delivery 
p=0.01, clear 
discharge 
instructions of 
when expect a 
call from the 
community health 
nurse 
p<0.001, clear 
instructions of 
how to use car 
seat, and nurse 
reviewed 
handouts 

when to call the 
doctor, and when 
to make an 
appointment 
respectively 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that 
favour shared 
room 

Lester 201472  63%  United States  Neonates  403 patients, 1 
hospital 
relocation 

Neonates  Emergency  ICU  Narrative ‐ 
reduced stress  
 
p<0.0001, 
reduced pain 

   

Puumala 2020102  67%  United States  Neonates  9995 patients, 1 
hospital  

Neonates  Emergency  ICU  p<0.001, interval 
to oral feeding 

   

Olson 199293  52%  United States  Adults  351 patients, 28 
HCP, 1 hospital 

Pregnant 
women 

Maternity  Routine  p<0.05, nurse 
preferred single 
rooms 
 
p<0.01, nurse 
think single room 
is better for 
premature 
neonates 

p>0.05, nurses 
think open rooms 
are better for 
ventilated/ 
critically ill infant 

 

Stevens 2012122  44%  United States  Neonates  73 patients, 1 
hospital 
relocation 

Neonates  Emergency  ICU  p=0.04, interval to 
enteric nutrition  

p=NS., other 
nutrition 
parameters 

 

Swanson 2013125  37%  United States  Neonates, 
Carers, HCPs 

55 parent 
surveys, 
42 AP surveys, 
151 NN surveys 
1 hospital 
relocation 

Neonates  Emergency  NICU  p<0.05, Advanced 
neonatal 
practitioner 
perceptions of 
development, 
facility and 
privacy  
p<0.05, Neonatal 
nurses 
perceptions of 
development, 
facility and 
privacy. 

Advanced 
neonatal 
practitioners: 
p=NS., teamwork, 
communication, 
safety 
 
Neonatal nurses: 
p=NS., 
communication, 
safety 
 
Parents: 
p=NS, 
development and 
safety 

Neonatal 
nurses:  
p<0.05, 
teamwork 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that 
favour shared 
room 

Toivonen 2017132  63%  Finland  Neonates  20 nurses, 1 
hospital 
relocation 

Neonates  Emergency  ICU  p=0.001, duration 
of nurse‐parent 
interactions 
p<0.0001, 
duration of nurse‐
family 
interactions  

p=0.349, number 
of nurse‐parent 
interactions 
p=0.471, number 
of nurse‐infant 
interactions 
p=0.073, duration 
of nurse‐infant 
interactions 
p=0.488, number 
of nurse‐family 
interactions 

 

Van der Hoeven 
2022135 

63%  Netherlands  Infants  1293 infants, 1 
hospital  

Infants  Unclear  ICU  p<0.001, weight 
at discharge 
p=0.003, rate of 
weight gain 

p=0.13, 
gestational age at 
full enteral 
feeding 

 

Contemporaneous comparison 

Bodack 201610  55%  Germany  Neonates  35 sets of 
parents 

Premature 
neonates 

Maternity 
care 

NICU  Qualitative 
(quality of care) 

Qualitative 
(communication) 

 

Erdeve 200836  74%  Turkey  Adults, 
Neonates 

60 infants, 
49 mothers, 
1 hospital 

Preterm 
neonates 

Emergency  NICU    p=0.084, Routine 
visits 
p=0.046, acute 
care visits  
p=0.154, number 
of breastfed 
infants 

p=0.005, more 
total 
applications to 
health services 
 
p=0.001, more 
consultations 
by phone 

Grundt 202147  67%  Norway  Neonates  77 patients, 
66 mothers, 2 
hospitals, 2 
units 

Premature 
neonates 

Maternity  NICU  p=0.08, p=0.06,  
volume 
breastmilk 
produced 7, 14, 
days post‐
delivery, 
respectively 
p<0.001, p=0.02, 

p=0.71, number of 
sessions at the 
breast 
p=0.46, mother 
breastfeeding self‐
efficacy 
p=0.51, p=0.33, 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that 
favour shared 
room 

infants breastfed 
directly and 
exclusively at 
discharge, at 
term, respectively 
p<0.001,  
p=0.003, p=0.00,  
infants partly 
directly breastfed 
at discharge, at 
term, and 4 
months corrected 
age, respectively 
p=0.00a use of 
nipple shields  

infants exclusively 
directly breastfed, 
or on solids, at 4 
months corrected 
age, respectively 
p=0.33, p =0.61,  
use of nipple 
shields adjusted 
for post‐menstrual 
age 33 weeks, 34 
weeks, 
respectively 
 
 

Lester 201472  63%  United States  Neonates  403 patients, 1 
hospital  

Neonates  Emergency  ICU  p=0.005, weight 
at discharge 
p=0.017, rate of 
weight gain 
p=0.015, interval 
to full enteral 
feeding 

   

Pineda 2012100  70%  United States  Neonates  81 patients, 1 
hospital 

Premature 
neonates 

Emergency  NICU    p=0.75,  
breastmilk feeding 
at discharge 

 

Stelwagen 2021120  100%  Netherlands  Adults  1 hospital  
36 parents 

Neonates  Emergency  ICU  Narrative ‐ 
apnoea and 
periodic 
breathing  

   

Tandberg 2019128  67%  Norway  Neonates  77 patients, 2 
hospitals 

Neonates  Emergency  ICU  Greater birth 
weight, length, 
and head 
circumference 
 

p=0.45, p=0.42,  
breastmilk feeding 
exclusively at 
discharge, and 
term +4 months 

Greater weight 
at term +4 
months 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that 
favour shared 
room 

greater length 
at term +4 
months 

Vohr 2017140  67%  United States  Neonates  651 patients,  
1 hospital 
relocation 

Neonates  Emergency  NICU  p<0.001, weight 
gain per day 
p<0.001, weight 
gain at discharge 
p=0.002, human 
milk at 1 week 
p=0.001, human 
milk at 4 weeks 
p<0.001, volume 
of milk 
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Table	5.	Summary	of	studies	reporting	data	on	complications	of	disease	
Citation  QA  Location  Population  Number of 

patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Before and after a hospital relocation plus Contemporaneous comparison 

Maben 201677  67%  United Kingdom  Unclear  32 patients, 
21 HCP, 
1 hospital 
relocation, 2 
control hospitals 

Mixed  Unclear  Mixed      Pressure ulcers per 
1,000 patient‐days 

Before and after a hospital relocation  

Blandfort 20197  67%  Denmark  Adults, Elderly  1014 patients,  
2 hospitals 

Geriatric, 
Dementia 

Elective  Routine  p=0.02, incidence 
of delirium 

p=0.57, duration of 
first episode of 
delirium 

 

Cantoni 200916  67%  Switzerland  Adults  227 patients, 1 
hospital 

Stem cell 
transplant 

Elective  Routine  Number of patients 
with infections 
(total, pneumonia, 
CMV‐reactivation, 
CMV‐primary, 
invasive mould, 
other) 
Infection rates 
(pneumonia: 
clinical diagnosis) 

  Number of patients 
with infections 
(microbiologically 
documented, 
primary sepsis) 
 
Infection rates 
(sepsis, pneumonia, 
pneumonia: 
microbiological 
diagnosis) 

Davis 201925  67%  Australia  Adults  1569 patients,  
1 hospital 
relocation 

Orthopaedic  Elective  Routine    p=0.243, hospital‐
acquired pressure 
injuries 

 

Harris 200449  74%  Canada  Adults  976 patients, 1 
new hospital unit 
established 

Pregnant 
women 

Maternity  Routine   
 

p=NS for rates of 
postpartum 
haemorrhage, 
pyrexia, rates of 
thick meconium, 
and cases of 
meconium 
aspiration 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Lester 201472  63%  United States  Neonates  403 patients, 1 
hospital 
relocation 

Neonates  Emergency  ICU  Less stress (some 
related to increased 
maternal 
involvement)  
p<0.0001, maternal 
involvement 
related to lower 
pain scores 
 p<0.0001, 
increased maternal 
involvement in care 
of the neonate 
p<0.0001, 
reduction in pain 
due to the SFR 
NICU alone  

   

Singh 2015116  70%  United Kingdom  Adults, Elderly  1749 patients,  
1 hospital 
relocation 

Internal 
medicine, 
Geriatric 

Mixed  Routine      p<0.01, hip 
fractures due to 
falls 

Stevens 2012122  44%  United States  Neonates  73 patients, 1 
hospital 
relocation 

Neonates  Emergency  ICU    OR 1.267, 0.929‐
1.730, serious 
adverse outcomes 

 

Lester 201673  59%  United States  Neonates  216 patients, 1 
hospital 
relocation 

Premature 
neonates 

Maternity  ICU   
 
 

p=0.90, 
periventricular 
leukomalacia 
p=0.80, retinopathy 
of prematurity 
(stage 3, 4, 5) 
p=0.16, sepsis 
p=0.13, 
bronchopulmonary 
dysplasia 

p=0.09, necrotising 
enterocolitis 
p=0.08, 
intraventricular 
haemorrhage 
(grade3/4) 

Monson 201886  78%  United States  Neonates  90 preterm 
infants, 15 term‐

Preterm 
neonates 

Emergency  NICU    p=0.35, 
bronchopulmonary 
dysplasia  

 

Page 58 of 151

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

   

Single vs shared rooms in hospital ‐ SLR | Page 22 

Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

born control 
infants, 1 hospital 

p=0.38, infection 

Contemporaneous comparison 

Bracco 200713  74%  Canada  Adults  2522 patients (of 
whom 207 known 
MRSA carriers at 
admission), 1 
hospital, 1 ward 

Mixed, Post 
surgery, 
Medical 
admission 

Mixed  ICU  Organ failure     

Caruso 201419  74%  Brazil  Adults  1253 patients, 1 
hospital 

Adults  Mixed  ICU  p<0.01 
delirium prevalence 
p<0.01 
medical admissions  
p<0.01 
postoperative 
admissions  

p=0.33 
number of days 
with delirium 

 

Erdeve 2008,36 
Erdeve 200937 

74%  Turkey  Adults, 
Neonates 

60 infants, 
49 mothers, 
1 hospital 

Preterm 
neonates 

Emergency  NICU    p=0.720 
clinical risk index 
for babies 
p=0.673 
neonatal 
therapeutic 
intensity scoring 
system 

 

Felice Tong 
201840 

78%  Australia  Adults  185 patients, 
1 hospital 

Orthopaedic  Elective  Routine    p=0.70 
thromboembolic 
events within 30‐
days 
p=0.21 
superficial wound 
infection within 30‐
days 
Deep wound 
infections 
p=0.70 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

medical 
complications 
within 30‐days 

Knight 201666  59%  United Kingdom  Elderly  100 patients, 
2 hospitals 

Geriatric, 
Dementia 

Mixed  Routine    p>0.95, patients 
with hip fracture as 
result of inpatient 
fall 

 

Lehtonen 
202071 

74%  Canada, 
Australia, New 
Zealand, 
Finland, Israel, 
Japan, Spain, 
Sweden, 
Switzerland, 
Italy 

Neonates  4662 patients, 
331 units 

Preterm 
neonates 

Emergency  ICU  OR 0.76, 0.64‐0.89, 
death or any major 
morbidity 

OR 0.95, 0.84‐1.08, 
composite of 
mortality or any 
morbidity 
OR 0.84, 0.71‐1.00, 
sepsis 
OR 1.10, 0.95‐1.27, 
Broncho‐pulmonary 
dysplasia 
OR 1.14, 0.95‐1.37, 
Intraventricular 
haemorrhage / 
Periventricular 
leukomalacia 
OR 0.81, 0.66‐0.99, 
Retinopathy of 
prematurity 
treatment 

 

Vohr 2017140  67%  United States  Neonates  651 patients,  
1 hospital 
relocation 

Neonates  Emergency  NICU  Bayley composites: 
p=0.02 Cognitive 
p=0.04 Language 
p=0.006 Expressive 
communication 
p=0.08 Motor 
p=0.04 Fine motor 
 
Bayley III composite 
scores:  

Bayley composites: 
p=0.14 receptive 
communication 
p=0.67 gross motor 
p=0.11 normal 
neurologic 
examination 

Suspicious 
neurological 
examination 
Abnormal 
neurological 
examination 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

p=0.05, cognitive 
p=0.02, language 
p=0.07, motor 

Lester 201472  63%  United States  Neonates  403 patients, 1 
hospital  

Neonates  Emergency  ICU  p=0.05, sepsis     

Zaal 2013145  67%  Netherlands  Older Adults  156 patients 
1 hospital 

Older Adults 
with 
dementia 

Mixed  ICU    p=0.53, crude risk 
of delirium 

 

Evidence synthesis 

OECD WHO 
201992 

Report 
14% 

Europe  NR  NR  Mixed  Mixed  Mixed  p<0.05 
Reduced medical 
errors 

   

Scottish 
Intercollegiate 
Guidelines 
Network 
2019115 

Report 
73% 

United Kingdom  Adults  NR  At risk for 
delirium 

NR  Routine  Managing patients 
with delirium 

   

Taylor 2018129  SLR 
91% 

International  NR  NR  Mixed  Mixed  Mixed  ICU delirium      
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Table	6.	Summary	of	studies	reporting	data	on	prevention	of	infection		
Citation  QA  Location  Population  Number of 

patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Before and after a hospital relocation plus Contemporaneous comparison 

Maben 201677  67%  United 
Kingdom 

Unclear  32 patients, 
21 HCP, 
1 hospital 
relocation, 2 
control hospitals 

Mixed  Unclear  Mixed  Clostridium difficile 
in older people's 
ward (Control new‐
build hospital) 

  Clostridium difficile 
in older people’s 
ward (Study 
hospital) 

Before and after a hospital relocation 

Bonizzoli 
201111 

30%  Italy  Unclear  818 patients, 
1 unit 

Trauma  Unclear  ICU  Isolates of MRSA, 
Proteus mirabilis, 
Escherichia coli, 
Serratia 
marcescens, and 
Enterobacter spp 
p<0.01, amoxicillin/ 
clavulanate use, 
ceftriaxone use 
p<0.05 
oxacillin use, 
vancomycin use 

   

Darley 201824  56%  United 
Kingdom 

Unclear  1 hospital 
relocation 

Unclear  Unclear  Routine  p=0.04, Escherichia 
coli bacteraemia 
p=0.01, hospital‐
acquired 
Clostridium difficile 
infection 

p=0.22, hospital 
acquired 
methicillin‐
sensitive 
Staphylococcus 
aureus 
bacteraemia 
 

 

Domanico 
201129 

63%  United States  Neonates  162 patients 
(PEMRs 2/3=150, 
PEMRs 4=12), 1 
hospital, 2 units 

Paediatric  NR  NICU  Incidence of 
nosocomial sepsis 
(Candida albicans, 
CONS, 
Enterococcus 

Incidence of 
nosocomial sepsis 
(Escherichia coli) 

Incidence of 
nosocomial sepsis 
(Enterobacter 
cloacae, Klebsiella 
pneumoniae) 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

faecalis, MRSA, 
Staphylococcus 
aureus, total) 

Davis 201925  67%  Australia  Adults  1569 patients,  
1 hospital 
relocation 

Orthopaedic  Elective  Routine    p=0.251, hospital 
acquired MRSA 
infections 
p=0.865, MRSA 
present on 
admission 

 

Ferri 201541  100%  Canada  Adults  39 HCPs, of 
which 13 nurses, 
7 respiratory 
therapists, 
5 HCPS (other), 
6 physicians, 
4 family 
members 
4 support staff, 1 
hospital 

Unclear  Unclear  ICU  Patient perception 
(6 patients 
perceived better 
infection 
prevention) 

   

Gregersen 
202146 

70%  Denmark  Elderly  446 patients,  
1 hospital 
relocation 

Geriatric  Unclear  Routine  % hospital‐
acquired infections 
p=0.01, p=0.03a 
time from 
admission to first 
hospital‐acquired 
infection 
p=0.004 urinary 
tract infections 

p=0.74, pneumonia 
p=0.50, gastritis 
p=0.09, sepsis 
p=0.22, other 
(wound infection, 
nephritis, and 
erysipelas) 

 

Halaby 201748  48%  Netherlands  Unclear  16 beds, 
1 hospital 

Unclear  Unclear  ICU  p=0.001, 
transmission of any 
Multidrug resistant 
bacteria 
p=0.0015, 

p=0.37 
transmission of 
Morganella spp 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

transmission of 
Citrobacter spp 
p=0.0005 
transmission of 
Enterobacter spp 

p=0.99, 
transmission of 
Proteus spp 
p=0.25, 
transmission of 
Serratia spp 
p=0.39, 
transmission of 
Pseudomonas spp 

Hourigan 
201853 

63%  United States  Neonates  32 patients, 
1 hospital 

Premature 
neonates 

Emergency  NICU  p=0.0001, fewer 
positive skin swabs 
p=0.0003, fewer 
positive 
environmental 
swab samples 
Presence of 
antibiotic 
resistance genes 
(including 
resistome and 
virulome) 

p=NS 
comparison of the 
entire bacterial 
community at the 
genus level  
Potential human 
pathogenic viruses 
in 2‐week stool, 
discharge stool and 
skin samples 
Species alpha 
diversity  

 

Jansen 202155  63%  Netherlands  Neonates  712 patients 
1 hospital, 
2 units 

Premature 
neonates 

Maternity care  NICU    p=0.62, incidence 
density per 1000 
patient‐days  
p=0.59, cumulative 
incidence per 100 
infants 
p=0.66, skin and/or 
soft tissue infection 
p=0.15, 
conjunctivitis 

 

Jung 202262  67%  South Korea  Adults  901 patients, 
1 hospital 

Mixed  Unclear  ICU  p<0.001a, CRAB 
acquisition 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Lazar 201570  48%  Israel  Children  4162 patients,  
1 hospital 

Children  Mixed  PICU  p=0.01, incidence 
of BSI 
p=0.03, nosocomial 
BSI 

p=0.26, 
community‐
acquired BSI 

 

McDonald 
201980 

48%  Canada  Unclear  1 hospital 
relocation 

Mixed  Mixed  Mixed  Enterococcus, 
MRSA, and 
Clostridium difficile 
infections per 
10,000 patient‐, 
days  

p=NS, decline in 
rates of Clostridium 
difficile and MRSA 
infection 

 

Puumala 
2020102 

 
67% 

United States  Neonates  9995 patients, 
1 hospital 

Premature 
neonates 

Emergency  NICU  p=0.02, sepsis in 
preterm infants 
(<28 weeks 
preterm)  

p=0.43, sepsis in 
preterm infants (28 
– 32 weeks 
preterm) 
p=0.42, sepsis in 
preterm infants (32 
– 37 weeks 
preterm) 

p=0.001 
sepsis in 
term/post‐term 
infants (>37 weeks) 

Song 2018119  63%  United States  Neonates  171 patients, 
1 hospital 

Premature 
neonates 

Emergency  NICU  hospital‐acquired 
ESBL‐E incidence  

   

Teltsch 
2011131 

67%  Canada  Adults  19343 patients, 
2 hospitals 

Unclear  Unclear  ICU  positive cultures 
per 10,000 patient‐
days for yeast, 
coagulase‐negative 
Staphylococcus 
spp, Enterococcus 
spp, 
Staphylococcus 
aureus, Escherichia 
spp, Pseudomonas 
spp, Klebsiella spp, 
Clostridium difficile, 
Corynebacterium 
spp, 

  Positive cultures 
per 10,000 patient‐
days for 
Enterobacter spp, 
Haemophilus spp,  
MRSA, 
Streptococcus 
viridans,  
Acinetobacter spp, 
Streptococcus 
pneumoniae, 
Group B 
Streptococcus spp, 
Neisseria spp 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Stenotrophomonas 
maltophilia, 
Citrobacter spp, 
Proteus mirabilis, 
Serratia spp, fungi, 
VRE, Lactobacillus 
spp, anaerobic 
cocci, Morganella 
spp, Bacteroides 
spp, Moraxella spp 

Van der 
Hoeven 
2022135 

63%  Netherlands  Neonates  1293 patients, 
1 hospital 

Premature 
neonates 

Unclear  NICU  Infection of 
multidrug‐resistant 
organisms  
Colonisation of 
third‐generation 
cephalosporin 
resistant bacteria 

Multidrug‐resistant 
organisms: 
Bacteraemia 
Colonisation of 
third‐generation 
cephalosporin 
resistant bacteria 
Third‐generation 
cephalosporin 
resistant bacteria: 
Bacteraemia 

Colonisation of 
multidrug‐resistant 
organisms 

Van 
Veenendaal 
2020137 

70%  Netherlands  Neonates  1152 patients, 
1 hospital 

Neonates  Emergency  NICU  % treated for early‐
onset sepsis 
Overall late‐onset 
sepsis  
OR 0.55, 0.34‐0.90 
ORa 0.49, 0.30‐0.81  
Late‐onset 
probable sepsis  
OR 0.64, 0.38‐1.08 
ORa 0.56, 0.32‐0.96 

Culture‐proven 
late‐onset sepsis 
OR 0.83, 0.44‐1.56 
ORa 0.74, 0.39‐1.41 
Symptoms of late‐
onset sepsis 
OR 0.22, 0.05‐1.01 
ORa 0.24, 0.05‐1.08  
Late‐onset sepsis  
OR 0.40, 0.16‐1.03 
ORa 0.34, 0.13‐1.91  

 

Vietri 2004139  59%  United States  Adults  261 patients, 
1 hospital 

Mixed  Unclear  Routine    Positive MRSA 
culture 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Vohr 2017140  67%  United States  Neonates  651 patients, 1 
hospital 

Premature 
neonates 

Emergency  NICU  p=0.09, sepsis or 
necrotizing 
enterocolitis ≥ Bell 
stage IIA 

p=0.052, late‐onset 
sepsis  

 

Walsh 2006142  33%  United States  Neonates  127 nurses, 
1 hospital 

Neonates  Emergency  NICU  p<0.05, catheter‐
related BSI 

   

Contemporaneous comparison 

Bevan 20165  59%  United 
Kingdom 

Adults, Elderly  50 patients, 
2 hospitals 

Acute medical 
illness 

Emergency  Routine  Patient perception 
of hygiene and 
infection risk 

   

Bocquet 20219  74%  France  Adults, 
Children 

233 patients,  
1 hospital 

Mixed, 
Influenza 

Elective, 
Emergency 

Routine  Nosocomial cases 
Community‐
acquired cases  

   

Bracco 200713  74%  Canada  Adults  2522 patients (of 
whom 207 
known MRSA 
carriers at 
admission), 1 
hospital, 1 ward 

Mixed, Post 
surgery, 
Medical 
admission 

Mixed  ICU  p<0.001u,m, risk of 
BSI 
p<0.05u,m, risk of 
MRSA acquisition  
p=0.001u,m, risk of 
Pseudomonas spp 
acquisition 
p<0.001u 
p<0.03m, risk of 
Candida spp 
acquisition 
 

 
 

 

Caruso 201419  74%  Brazil  Adults  1253 patients, 1 
hospital 

Adults  Mixed  ICU    p=0.19 
acquired infections 

 

Cobo 200120  74% 
 

Spain  Adults  50 patients, 
1 hospital, 
2 wards 

Respiratory, 
HIV 

Unclear  Routine    
 
 

p=0.052, 
likelihood of multi‐
drug resistant 
tuberculosis due to 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Mycobacterium 
bovis  

Everts 199639  52%  New Zealand  Elderly  27 patients,  
1 hospital 

Unclear  Rehabilitation  Routine  Cases of clinical 
influenza 

   

Ford‐Jones 
199044 

52%  Canada  Children  1530 patients  Cardiological, 
General 
admission, 
Neurosurgical 

Unclear  Routine  Cases of 
nosocomial 
diarrhoea (GA and 
neurosurgical unit) 

Cases of 
nosocomial 
diarrhoea 
(cardiological unit) 

 

Fraenkel 
201845 

67%  Sweden  Adults, 
Children, 
Elderly 

251 patients, 
8 hospitals 

Mixed (all 
hospitalised 
patients who 
acquired 
norovirus 
during 
admission) 

Unclear  Routine  p<0.01, norovirus     

Harris 200650  63%  United States  Neonates  21 parents, 
75 HCPs, 
11 hospitals 

Neonates  Emergency  NICU    Nosocomial BSI  Nosocomial 
pneumonia 

Julian 201561  78%  United States  Neonates  1823 patients 
1 hospital, 1 unit 

Neonates  Mixed  NICU  p=0.039, MRSA 
colonization rate 
for each additional 
one patient 

p=0.10, incidence 
of MRSA 
colonization 
p=0.89, Clostridium 
difficile infection 
rate 

 

Jou 201560  74%  United States  Adults  225 patients,  
1 hospital 

Mixed  Elective  Mixed      p=0.001, 
nosocomial 
Clostridium difficile 
infection 
p<0.001, 
malignancy 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Kinnula 200864  63%  Finland  Children  1927 patients, 1 
hospital 

Children, 
infectious 
disease 

Mixed  Routine  p=0.03, risk for 
hospital acquired 
infection 

   

Kinnula 201265  67%  Finland, 
Switzerland 

Children  5119 patients, 3 
hospitals, 4 
wards 

Children, mixed  Mixed  Routine  p<0.001, risk for 
hospital acquired 
infection during 
hospitalization (1 
hospital) 

p=0.56, risk for 
hospital acquired 
infection during 
hospitalization (1 
hospital) 
p=NS, risk of 
hospital acquired 
infection after 
discharge (3 
hospitals) 

 

Liu 201974  100%  Canada  Adults  1 hospital 
15 parents of 
hospitalised 
infants 

Neonates  Emergency  ICU  Parents’ perception 
(reduced spread of 
infection) 

   

Lorenz 201175  78%  United States  Adults, Elderly  166 patients, 
1 hospital 

Medical, 
Surgical, 
Oncologic 

Unclear  Routine    p=NS, hospital‐
acquired infections 

 

Mattner 
200779 

74%  Germany  Adults  336 patients, 
1 hospital 

Cardiovascular, 
Thoracic 
surgery 

Mixed  ICU    Enterococci 
OR 1.06, 0.36‐3.12    
p=0.91 

 

Monson 
201886 

78%  United States  Neonates  90 preterm 
infants, 15 term‐
born control 
infants, 1 
hospital 

Preterm 
neonates 

Emergency  NICU    p=0.38, infection   

Morgan 
201087 

44%  United 
Kingdom, 
United States 

Adolescents, 
Adults, 
Children 

146 patients, 114 
HCP,  
2 hospitals 
 

Unclear  Mixed  Routine  HCP preference for 
isolation and 
infection control 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Munier‐
Marion 201688 

74%  France  Adults  93 patients, 
1 hospital 

Geriatric, 
Mixed, Surgical 

Unclear  Routine   p=0.028, p=0.039a, 
risk of hospital‐
acquired influenza  

p=0.16, influenza 
vaccination 
coverage 

 

O’Neill 201894  74%  United States  Mixed  >1 million 
patients, 218 
hospitals with 
>50% private 
rooms, 117 with 
>50% bay rooms 

Mixed  Mixed  Mixed  p<0.001, p=0.005a, 
central‐line‐
associated BSIs 
p<0.001, central‐
line‐associated BSIs 
related mortality 

   

Park 202095  63%  United States  Mixed  2,670,855 
discharges,  
340 hospitals 

Mixed  Mixed  Mixed  p<0.001, p<0.001a, 
hospital‐acquired 
MRSA infections 

   

Pilmis 202099  63%  France  Adults  107 patients,  
1 hospital 

Mixed  Unclear  Routine  p=0.13u, 
p=0.0005m, 
contamination 

   

Quach 2018104  59%  Canada, 
United States 

Children  83,334 patient‐
days, 2 hospitals 

Mixed  Mixed  Mixed  p<0.0001, hospital‐
acquired 
respiratory viral 
infections 

   

Sadatsafavi 
2016111 

100%  Canada  Unclear  8811 patient‐
days, 1 hospital 
(simulation) 

Medical, 
Surgical 

Unclear  ICU  Annual cases of 
MRSA acquisition, 
Pseudomonas 
species acquisition, 
and Candida 
species 
colonization 

   

Stiller 2017124  59%  Germany  Unclear  534 units  Unclear  Unclear  ICU  Polymicrobial BSI 
OR 0.66, 0.51‐0.86 

   

Tandberg 
2019128 

67%  Norway  Neonates  77 patients,  
2 hospitals 

Premature 
neonates 

Emergency  NICU   
 

p=0.36, 
septicaemia 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Vaisman 
2018133 

67%  United States  Adults  189 patients, 
512/515 controls, 
1 hospital 

Unclear  Unclear  Routine    P=NS, hospital‐
onset Clostridium 
difficile 

 

Washam 
2018143 

78%  United States  Neonates  1751 patients, 
1 hospital 

Neonates  Emergency  NICU  p=0.03u, p=0.03m, 
MRSA 

   

Evidence synthesis 

OECD WHO 
201992 

Report 
14% 

Europe  NR  NR  Mixed  Mixed  Mixed  p<0.05, hospital‐
acquired infections 

   

Taylor 2018129  SLR 
91% 

International  NR  NR  Mixed  Mixed  Mixed  7 studies found 
advantages only 

3 studies found 
mixed results 
4 studies found no 
difference 

 

Voigt 2018141  SLR 
86% 

International  NR  NR  NR  Unclear  Routine  10 studies  5 studies  16 studies 
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Table	7	Summary	of	studies	reporting	data	on	patient	safety	
Citation  QA  Location  Population  Number of 

patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Before and after a hospital relocation plus Contemporaneous comparison 

Maben 201677  67%  United 
Kingdom 

Unclear  32 patients, 
21 HCP, 
1 hospital 
relocation, 2 
control hospitals 

Mixed  Unclear  Mixed      Falls per 1,000 
patient‐days 

Before and after a hospital relocation 

Davis 201925  67%  Australia  Adults  1569 patients,  
1 hospital 
relocation 

Orthopaedic  Elective  Routine    p=0.599  
Falls in hospital 
p=0.491 
Unwitnessed fall 
p=0.082 
Second fall 

 

Reid 2015107  48%  United 
Kingdom 

Adult, Elderly  89 patients, 
1 hospital 
relocation 

Geriatric  Rehabilitation  Routine    Falls per 1,000 
occupied bed days 

 

Singh 2015116  70%  United 
Kingdom 

Adults, Elderly  1749 patients,  
1 hospital 
relocation 

Internal 
medicine, 
Geriatric 

Mixed  Routine      p<0.01, p<0.01a, 
falls per 1,000 
patient‐bed days 
p<0.001, falls per 
in‐patient faller 

Contemporaneous comparison 

Knight 201666  59%  United 
Kingdom 

Elderly  100 patients, 
2 hospitals 

Geriatric, 
Dementia 

Mixed  Routine    p=0.83, number of 
patients who 
sustained 
inpatient falls 

p=0.035, falls per 
inpatient faller 

Lorenz 201175  78%  United States  Adults, Elderly  166 patients, 
1 hospital 

Medical, 
Surgical, 
Oncologic 

Unclear  Routine    p=0.37, likelihood 
of falls 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Poncette 
2021101 

55%  Germany  Unclear  21 beds, 
1 hospital 

Unclear  Unclear  ICU   
 

  Alarms raised per 
bed 

Evidence synthesis 

OECD WHO 
201992 

Report 
14% 

Europe  NR  NR  Mixed  Mixed  Mixed  p<0.05, patient 
falls 

   

Taylor 2018129  SLR 
91% 

International  Adults  NR  Mixed  Mixed  Mixed    No difference  1 study found 
disadvantages 
only  

Voigt 2018141  SLR 
86% 

International  NR  NR  NR  Unclear  Routine    5 studies found no 
difference 
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Table	8.	Summary	of	studies	reporting	data	on	readmissions	and	reinterventions	
Citation  QA  Location  Population  Number of patients/ hospitals  Patient type  Type of 

admission 
Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Contemporaneous comparison 

Erdeve 200836  74%  Turkey  Infants  60 infants, 
1 hospital 

Preterm 
neonates 

Emergency  ICU  p<0.05, 
hospitalisation 

   

Felice Tong 
201840 

78%  Australia  Adults  185 patients, 
1 hospital 

Orthopaedic  Elective  Routine      p=0.03, return to 
theatre within 6 
weeks 
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Table	9.	Summary	of	studies	reporting	views	on	privacy	
Citation  QA  Location  Population  Number of 

patients/ 
hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Before and after a hospital relocation plus Contemporaneous comparison  

Maben 201677   67%   United 
Kingdom 

Unclear  32 patients, 
21 HCP, 
1 hospital 
relocation, 2 
control hospitals 

Mixed   Unclear   Mixed   Qualitative (privacy, 
comfort, personal 
control, visitor 
flexibility) 

   

Before and after a hospital relocation  

Anåker 20193  90%   Sweden   Adults   16 patients,  
1 hospital  

Stroke   Rehabilitation   Routine   Qualitative (privacy, 
personal control)  

   

Carlson 200617  33%  United States  Neonates  1 hospital, 
Patients unclear 

Neonates  Emergency  ICU  Parent‐reported 
privacy 

   

Carter 200818  33%  United States  Adults  1 hospital 53 
parents 

Neonates  Emergency  ICU  p<0.001, patients’ 
perception of 
privacy 

   

Curtis 201721  80%  United 
Kingdom 

Children  1 hospital, 4 
wards 
17 patients,  
60 caregivers, 
60 HCPs 

Paediatric  Unclear  Routine  Qualitative (privacy)     

Davis 201925  67%   Australia  Adults   1569 patients,  
1 hospital 
relocation 

Orthopaedic   Elective   Routine   Perception of 
privacy 

   

Domanico 201028  63%  United States  Parents  1 hospital, 2 units 
161 caregivers 

Paediatric  NR  NICU  p<0.001, privacy for 
bonding (long‐stay) 
Transitional parent 
perceptions: privacy 
for bonding and for 
breastfeeding 

p=NS, privacy for 
bonding (short stay) 
p=0.111 (short stay), 
p=0.076 (long stay), 
privacy for 
breastfeeding  

 

Dowling 201232  63%  United States  Parents  1 hospital 
40 mothers 

Neonates  Emergency  ICU    p=NS, comfortable 
pumping breastmilk 

 

Ferri 201541  100%  Canada  Unclear  1 hospital, 39 
HCPs (13 nurses, 

Unclear  Unclear  ICU  Qualitative (privacy)     
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

7 respiratory 
therapists), 5 
HCPs (other), 
6 physicians, 
4 family members 
4 support staff 

Florey 200942  44%  United 
Kingdom  

Adults  2 hospitals, 1 
before and after 
move, 80 patients 

Medical and 
surgical, Adults 

Unclear  Routine  p<0.001, discussing 
personal matters 
p<0.001, patient 
preference 

   

Harris 200449  74%  Canada  Adults  1 hospital,  
976 patients 

Pregnant 
women 

Maternity  Routine  p=0.01, physicians’ 
perception of 
privacy 

   

Janssen 200056  56%  Canada  Adults  1 hospital, 426 
patients 

Pregnant 
women 

Maternity  Routine  p<0.001, respect 
shown by caregiver 
for privacy 
p<0.001, greater 
number of different 
nurses, doctors, and 
staff who interacted 
with the patient  

   

Jones 201658  100%  Australia  Adults, 
Neonates 

1 hospital 
relocation 
66 mothers, 
51 nurses 

Adults, Mothers 
of premature 
neonates, 
Nurses 

Maternity  NICU  Qualitative (privacy)      

Milford 200884  30%  United States   Neonates  1 hospital, 
patients unclear 

Neonates  Emergency  ICU  Staff perceptions of 
privacy 

   

Real 2018105  56%   United States   Unclear  111 patients,  
77 nurses,  
1 hospital  

Cardio‐vascular   Unclear   Routine   Privacy    Communication 
Help from staff 

 

Reid 2015107  48%   United 
Kingdom  

Adult, Elderly   89 patients,  
1 hospital 
relocation  

Geriatric   Rehabilitation   Routine   Qualitative (privacy)     
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Roos 2020108  90%   Norway   Adults   39 patients,  
1 hospital 
relocation  

Internal 
medicine, 
Surgical, 
Maternity  

Maternity, 
Unclear  

Routine   Qualitative (privacy)     

Stevens 2011121  52%  United States   Adults  1 hospital, 
147 patients 

Neonates  Emergency  ICU  Patient‐reported 
privacy 

   

Swanson 2013125  37%  United States  Adults  1 hospital  
55 parents 

Neonates  Emergency  ICU  p<0.05, nurses’, 
patients’, and 
advanced 
practitioners’ 
perceptions of 
privacy 

   

Contemporaneous comparison  

Apple 20144  52%  Sweden  Adults  3 ICUs 
81 HCP 

Mixed  Unclear  ICU  Staff perceptions of 
privacy 

   

Bevan 20165  59%  United 
Kingdom 

Adults, elderly  2 hospitals 
50 patients 

Aged 65+ years 
with acute 
illness 

Emergency  Routine  Qualitative 
(privacy) 

   

Bodack 201610  56%  Germany  Adults  1 hospital 
35 pairs of 
parents of 40 
neonates 

Neonates  Emergency  ICU  Patient reported 
privacy 

   

Boztepe 201712  63%  Turkey  Children  1 hospital, 1 ward 
130 

Children  Mixed  Routine      Lack of privacy 

Deitrick 201026  90%  United States   Adults   24 patients, 29 
HCP, 2 hospitals,  
2 wards  

Orthopaedic, 
Neurological, 
Surgical  

Unclear   Routine   Patient preference 
for privacy  

   

Douglas 200530  90%  United 
Kingdom 

Adults  1 hospital 
785 patients (post 
discharge) 

Adults  Unclear  Routine    Mixed results   

Ehrlander 200935  78%  United States  Adults, elderly 
Adults 

1 hospital 
117 patients 

Adults  Unclear  Routine  p<0.01, adequate 
privacy 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Harris 200650  63%  United States  Adults  5 NICU units 
SFR=2 
Open‐bay=3 
HCPs=75 
Parents=21 

Neonates  Maternity  Level 3, 
NICU 

Parent preference 
for privacy 

   

Hosseini 201752  63%  Iran  Adults  2 hospitals 
132 patients 

Adults, Medical 
or surgical 

Unclear  Routine  p<0.001, adequate 
privacy 

   

Janssen 200657  59%  Canada  Adults  1 hospital, 2 
wards 
415 patients 

Pregnant 
women 

Maternity  Routine  Patient satisfaction 
with for respect for 
privacy 

   

Liu 201974  100%  Canada  Adults  1 hospital 
15 parents of 
hospitalised 
infants 

Neonates  Emergency  ICU  Privacy enabled the 
learning and 
practice of 
caregiving skills  

   

Malcolm 200578  80%  New Zealand  Adults  Hospitals unclear, 
12 former 
patients 

Mixed surgery, 
orthopaedic, 
medical, 
obstetric, ENT 

Mixed  Routine  Qualitative (privacy)    Qualitative 
(supportive) 

Morgan 201087  44%  United 
Kingdom, 
United States 

Children  2 hospitals 
146 patients,  
114 HCP 

Children  Mixed  Routine  Patient perception 
(privacy) 
HCP perception  
(privacy, dignity, 
confidentiality) 

   

Nahas 201689  56%   United 
Kingdom  

Adults, 
Elderly  

60 patients,  
2 hospitals  

Orthopaedic   Elective   Routine   p=0.004, better 
privacy 

   

Nash 202190  63%  Australia  Adults  4 hospitals 
602 patients 

Indigenous 
Adults 

Theoretical  Routine  Qualitative (privacy)     

Nassery 201991  90%  Sweden  Adults  1 hospital,  
13 interviews (9 
individual parents 
and 4 pairs of 
parents) 

Children  Unclear  Mixed  Qualitative (privacy, 
comfort) 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Olson 199293  52%  United States  Adults 
 

1 hospital 
351 patients,  
28 HCP 

Pregnant 
women 

Maternity  Routine  Patient preference 
(privacy) 

   

Persson 201297  90%   Sweden   Adults, 
Elderly  

16 patients,  
10 nurses  
1 hospital  

Orthopaedic, 
Surgical  

Unclear   Routine   Patients in shared 
rooms signalled 
their need for 
privacy 

   

Persson 201598  90%   Sweden   Adults   16 patients,  
1 hospital  

Surgical   Unclear   Routine   Feelings of 
homeliness 

   

Rowlands 2008110  90%  United 
Kingdom 

Adults  1 hospital 
12  

Adults with 
advanced 
cancer 

Unclear  Routine  Patient preference 
(privacy) 

   

Schalkers 2015114  100%  Netherlands  Children  8 hospitals 
63 patients 

Children  Mixed  Routine  Qualitative 
(children’s 
preferences for 
privacy) 

   

Stelwagen 2021120 100%  Netherlands  Adults  1 hospital  
36 parents 

Neonates  Emergency  ICU      Privacy violations 
felt more in single 
rooms 

Van de Glind 
2008134 

74%  Netherlands  Adults  1 hospital 
52 encounters 

Urology  Unclear  Routine    Frequency or 
content of intimate 
communications 

 

Evidence synthesis  

Bradbury‐Jones 
201314 

SLR  
86%  

International   Adults   NR   Mixed, 
Vulnerable, 
Learning 
difficulties  

Unclear   Unclear   Side rooms ensure 
privacy 

   

Dowdeswell 
200431 

SLR 
36% 

International  Unclear  Unclear  Mixed  Mixed  Mixed  More privacy, which 
contributes to 
better outcomes 

No quantifiable 
evidence of 
improved outcomes 

 

Mental Welfare 
Commission 
Scotland 199182  

Report  
30%  

United 
Kingdom  

Unclear   258 patients,  
28 hospitals  

Psychiatric   Unclear   Routine   Easier to meet with 
visitors  
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

OECD WHO 
201992 

Report  
14%  

Europe   NR   NR   Mixed   Mixed   Mixed   p<0.05, improved 
patient privacy 

   

Søndergaard 
2022118 

SLR  
91%  

International   NR   NR   Acute, Surgical, 
Internal 
medicine  

Unclear   Routine   Privacy, personal 
control and self‐
empowerment 

   

Taylor 2018129  SLR  
91%  

International   NR   NR   Mixed   Mixed   Mixed  
 

All studies reported 
advantages and 
disadvantages 
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Table	10.	Summary	of	studies	reporting	views	on	patients'	loneliness/isolation	and	family	contact	
Citation  QA  Location  Population  Number of 

patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Before and after a hospital relocation plus Contemporaneous comparison  

Maben 201677  67%   United 
Kingdom  

Unclear   32 patients, 
21 HCP, 
1 hospital 
relocation, 2 
control hospitals 

Mixed (all 
patients in 
hospital)  

Unclear   Mixed  
 

Mixed findings 
regarding 
communication 

Not isolated 
 
More interactions 
with other patients 

Before and after a hospital relocation  

Anåker 20172  59%   Sweden   Adults   59 patients,  
1 hospital  

Stroke   Rehabilitation   Routine  
 

  Not isolated 
Availability of 
interactions with 
physicians, nurses, 
nurse assistants, 
physiotherapists, 
occupational 
therapists, speech 
and language 
therapist, 
significant other, 
other team 
member, and 
interpreters 

Anåker 20193  90%   Sweden   Adults   16 patients,  
1 hospital  

Stroke   Rehabilitation   Routine  
 

  Less feeling of 
loneliness and 
emptiness 
Have company to 
talk to 

Bevan 20165  59%  United 
Kingdom  

Adults, Elderly   50 patients,  
2 hospitals  

Acute 
illness  

Emergency   Routine   Private toilet and 
showing facilities 

  Less feeling of 
loneliness and 
isolation 
Greater 
companionship 
and goodwill  
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Campbell‐Yeo 
202115 

74%  Canada  Neonates  71 mothers, 2 
wards 

Neonates  Emergency  ICU  More parental 
presence and 
involvement, 
including time with 
skin‐to‐skin 
contact, singing/ 
talking/ reading to 
infant, bathing, 
diaper changes, 
and providing 
comfort during 
painful 
procedures. 
More time partner 
spent holding 
infants clothed 
Partner attended 
rounds at least 
once during stay 

Mothers’ 
attendance at 
rounds 
 
Time mothers 
spent bathing 
infants 

More time mothers 
spent holding 
infants clothed 

Curtis 201721  80%  United Kingdom  Children  17 patients, 60 
caregivers, 60 
HCPs, 1 hospital, 4 
wards 

Paediatric  Unclear  Routine  Enhanced family 
support  

  Socialisation  
Not isolated 

Cusack 201922  56%   Australia   Adults, HCP   43 nurses,  
15 patients,  
1 hospital  

Unclear   Unclear   Routine  
 

  Not isolated 

Domanico 201028  63%  United States  Neonates  161 caregivers, 1 
hospital, 2 units 

Paediatric  NR  NICU  p=0.012, ability to 
relax with child 
(long stay) 

p=0.065, 
perceptions of 
meeting other 
parents (short 
stay) 
p=0.142 (short 
stay), p=0.542 
(long stay), other 

Socialisation  
p=0.036, 
perceptions of 
meeting other 
parents (long stay) 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

parents made stay 
easier  
p=0.879, ability to 
relax with child 
(short stay) 

Ferri 201541  100%  Canada  Adults  39 HCPs, of which 
13 nurses, 
7 respiratory 
therapists, 
5 HCPS (other), 
6 physicians, 
4 family members 
4 support staff, 1 
hospital 

Unclear  Unclear  ICU  Increased visitor 
presence  
Increased visitor‐
provider 
interaction 
Accommodates 
Routine and 
emergency care 
Patient satisfaction 
Confidentiality/ 
privacy 

  Socialisation 
Camaraderie 

Florey 200942  44%  United Kingdom  Adults  80 patients, 2 
hospitals, 1 Before 
and after move 

Medical and 
surgical, 
Adults 

Unclear  Routine  p=0.002, better for 
visitors 

  p<0.001, less 
loneliness  

Janssen 200056  56%  Canada  Adults  426 patients, 1 
hospital 

Pregnant 
women 

Maternity  Routine    Patient satisfaction 
regardless of room 
design: 
p=0.005, time 
spent with support 
person 
p=0.007, time 
spent with baby  
p=0.39, amount of 
rest  

 

Jones 201658  100%  Australia  Neonates  66 mothers, 51 
nurses, 1 hospital 
relocation 

Adults, 
Mothers of 
premature 
neonates, 
Nurses 

Maternity  NICU  Qualitative  
(personal control, 
homeliness, 
accommodates 
overnight stay, 
facilitates mother‐

  p<0.05, more 
support 
 
Qualitative 
objections to single 
rooms 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

infant connection, 
confidence, 
parental skills, 
breastfeeding, and 
bonding) 

(inconsistent or 
lack of 
information, poor 
interpersonal skills, 
loneliness, 
isolation; shared 
rooms ‐ shared 
information from 
other patients, and 
other patient‐
nurse interactions) 

Kainiemi 202163   59%  Finland  Neonates  61 families, 1 
hospital, 1 unit 
(pre‐post‐
restructuring) 

Pre‐term 
infants (<35 
weeks) 

Unclear  NICU  p<0.0001, parents’, 
mother’s, and 
father’s presence 
 

p=NS, skin‐to‐skin 
contact with either 
parent, mother, or 
father 

 

Real 2018105  56%   United States   Unclear   111 patients,  
77 nurses,  
1 hospital  

Cardio‐
vascular  

Unclear   Routine   Qualitative (visitor 
comfort, better 
family dynamic) 

   

Reid 2015107  48%   United 
Kingdom  

Adult, Elderly   89 patients,  
1 hospital 
relocation  

Geriatric   Rehabilitation   Routine  
 

% feeling lonely   

Roos 2020108  90%   Norway   Adults   39 patients,  
1 hospital 
relocation  

Internal 
medicine, 
Surgical, 
Maternity  

Maternity, 
Unclear  

Routine   Visiting hours    Less boredom 
Not isolated 

Rosbergen 2020109  74%   Australia   Adults, Elderly   73 patients,  
1 hospital 
relocation  

Stroke, 
Neurological
  

Emergency, 
Rehabilitation  

Routine   p=0.02,  
physical activity 

P=NS, social 
activity  
Cognitive activity 

Less feeling of 
loneliness 

Singh 2016116  70%  United Kingdom  Adults, Elderly  100 patients,  
1 hospital 
relocation 

Internal 
medicine, 
Geriatric 

Mixed  Routine       p=0.03a, less 
feeling of 
loneliness 

Stevens 2011121  52%  United States  Neonates  147 patients, 1 
hospital Before 

Neonates  Emergency  ICU  Space for family  
Accommodations 
for parents 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

and after 
relocation 

Stevens 2012122  44%  United States  Neonates  73 patients, 1 
hospital Before 
and after 
relocation 

Neonates  Emergency  ICU  p=0.017, family‐
centred care 

   

Toivonen 2017132  63%  Finland  Neonates  20 nurses, 1 
hospital Before 
and after 
relocation 

Neonates  Emergency  ICU  p<0.0001, total 
nurse–family 
interaction time 
p=0.001, total 
nurse–parent 
interaction time 

p=NS, total nurse–
infant interaction 
time 

 

Contemporaneous comparison 

Apple 20144  52%  Sweden  Unclear  81 HCP, 3 ICUs  Mixed  Unclear  ICU  Qualitative support 
for single rooms 
(family 
involvement, 
family presence 
during care) 

   

Bodack 201610  56%  Germany  Neonates  35 pairs of parents 
of 40 neonates, 1 
hospital 

Neonates  Emergency  ICU  More secure/ 
confident caring 
for baby 

  Contact and 
exchange of 
knowledge with 
other parents 

Darcy Mahoney 
202023 

59%  United States, 
International 

Neonates  NR, 277 units  Paediatric, 
new‐born 

NR  NICU  p=0.018, parental 
presence following 
COVID‐19 
restrictions 
p=0.013, parental 
presence during 
rounds prior to 
COVID‐19 
restrictions  

p=NS, parental 
presence prior to 
COVID‐19 
restrictions 
p=0.6, parental 
presence during 
rounds prior to 
COVID‐19 
restrictions 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

De Matos 202027  63%  Brazil  Unclear  176 family visitors, 
1 hospital, 4 ICU 
units 

Cancer  Unclear  ICU    p=0.52, stress 
within 24 hrs 
p=0.15, stress 
within 7 days 

 

Ehrlander 200935  78%  United States  Adults  117 patients, 1 
hospital 

Adults  Unclear  Routine  Accommodates 
visitors 
 

p=0.913, loneliness >50% enjoy 
conversation with 
room mate and 
gave help to room 
mate 

Erdeve 200836  74%  Turkey  Infants  60 infants 
1 hospital 

Preterm 
neonates 

Emergency  ICU      Time spent with 
infants during non‐
hospitalised time 

Harris 2006,50 Harris 
200651 

63%  United States  Neonates  75 HCP, 21 
parents, 5 NICU 
units (SFR=2, open 
bay=3) 

Neonates  Unclear  Level 3, NICU    Contact with other 
parents 

 

Hosseini 201752  63%  Iran   Adults   132 patients,  
2 hospitals  

Medical, 
Surgical  

Unclear   Routine   p<0.001, visitor 
convenience 

  p<0.001, less 
feeling of 
loneliness 

Liu 201974  100%  Canada  Neonates  15 parents, 1 
hospital 

Neonates  Emergency  ICU  Qualitative 
(engage in 
parenting activities 
beyond basic 
caregiving) 

Qualitative 
(isolation) 

 

Malcolm 200578  80%  New Zealand   Adolescents, 
Adults  

12 former 
patients  

Mixed 
surgery, 
orthopaedic
, medical, 
obstetric, 
ENT  

Mixed   Routine       Qualitative 
(camaraderie and 
support) 

Milford 200884  30%  United States  Neonates  No. of patients 
unclear,  
1 hospital  

Neonates  Emergency  ICU  Staff perception of 
discussions with 
families  
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Morgan 201087  44%  UK, US  Children  146 patients, 114 
HCP, 2 hospitals 

Children   Mixed  Routine  Patients’ privacy 
Visitor times 
Undisturbed sleep 
Personal control 

  Patients: 
Communication 
Company  
Entertainment 
 
HCPs: 
Interaction with 
other patients 
Company 

Nahas 201689  56%   United 
Kingdom  

Adults, Elderly   60 patients,  
2 hospitals  

Orthopaedic
  

Elective   Routine     p=0.754, isolation 
p=0.638, loneliness 

 

Nash 202190  63%  United Kingdom  Adults, Elderly  100 patients,   Adults >65 
years, 
recovering 
from acute 
illness 

Emergency  Routine  Company of family, 
not strangers 

  Qualitative (not 
isolated, social 
interactions) 

Nassery 201991  90%  Sweden  Children  13 parents, 1 
hospital 

Children  Unclear  Mixed  Qualitative 
(patient 
preference, 
privacy, stress, 
quieter) 

  Qualitative (shared 
experience and 
advice) 

Olson 199293   52%  United States  Adults  351 patients, 28 
HCP, 1 hospital 

Pregnant 
women 

Maternity  Routine    Mothers satisfied 
with visiting hours 

 

Pease 200296  48%  United Kingdom  Unclear  50 patients, 1 
hospital 

Oncologic, 
Terminal 

Unclear  Routine      Qualitative (not 
isolated) 

Persson 201297  90%   Sweden   Adults, Elderly   16 patients, 10 
nurses, 1 hospital  

Orthopaedic
, Surgical  

Unclear   Routine        Qualitative (not 
isolated) 

Persson 201598  90%   Sweden   Adults   16 patients,  
1 hospital  

Surgical   Unclear   Routine       Qualitative (not 
isolated, company, 
social contact) 

Pineda 2012100  70%  United States  Neonates  81 patients, 1 
hospital 

Premature 
neonates 

Emergency  NICU  p=0.021a, time 
parents spent 

p=NS, time parents 
spent holding the 
infant  
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

visiting the infant 
(week 1‐2) 
p=0.039, time 
spent cuddling, 
visiting, and with 
skin‐to‐skin 
contact (week 1‐2) 
p=0.026, p=0.017a, 
time parents spent 
visiting the infant 
during weeks 3‐4 
p=0.062, p=0.047a, 
time parents spent 
visiting the infant 
by LOS 

p=0.193, time 
parents spent 
visiting the infant 
(week 5‒term) 
p=0.593, interval 
to first time 
parents hold infant 
p=0.810, days 
spent cuddling 
infant (week 1‒2)  
p=0.548, days 
spent cuddling 
infant (week 3‒4) 
p=0.592, days 
spent cuddling 
infant (week 5‒
term) 
p=0.361, days 
spent cuddling 
infant by LOS 
p=0.496, days with 
skin‐to‐skin (week 
1‒2) 
p=0.111, days with 
skin‐to‐skin 
contact (week 3‒4) 
p=0.489, days with 
skin‐to‐skin 
contact (week 5‒
term) 
p=0.360, days with 
skin‐to‐skin 
contact by LOS 

Rowlands 2008110  90%  United Kingdom  Adults  12 patients, 1 
hospital 

Adults with 
advanced 
cancer 

Unclear   Routine  Qualitative 
(privacy) 

  Qualitative (social 
interactions) 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Schalkers 2015114  100%  Netherlands  Children  8 hospitals 
63 patients 

Children  Mixed  Routine   
 

  Qualitative 
(company, patient 
preference if they 
have similarities 
with other 
patients) 

Stelwagen 2021120  100%  Netherlands  Neonates  36 parents, 1 
hospital Before 
and after 
relocation 

Neonates  Emergency  ICU  Qualitative (family 
communication 
and closeness, 
personal control, 
privacy, 
tranquillity, 
comfort, practicing 
parenting skills) 

  Qualitative (not 
isolated, ability to 
distance 
themselves from 
invasive 
procedures) 

Swanson 2013125  37%  United States  Neonates, 
Carers 

55 parents, 
1 hospital  

Neonates  Emergency  NICU  p<0.05 advanced 
practitioners’ 
satisfaction with 
communication 

  p<0.05, nurse 
satisfaction with 
communication 
p<0.05, nurse 
satisfaction with 
team 

Tandberg 2018126  70%  Norway  Neonates  64 patients, 115 
parents, 2 
hospitals 

Neonates, 
Premature 
neonates 

Emergency  ICU  p<0.001, time 
mother and father 
present during first 
14 days 
p=0.02, mother’s 
skin‐to‐skin 
contact per 24 h 
p=0.05, father’s 
skin‐to‐skin 
contact per 24 h 
p=0.02, guidance 
provided by the 
staff meets needs 
of mothers 
 

p=0.53, guidance 
provided by the 
staff meets needs 
of fathers 
p=0.21, fathers felt 
their opinions 
were considered 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

p=0.04, mothers 
felt their opinions 
were considered 
p<0.001 (mothers), 
p=0.01 (fathers), 
participation in 
doctor visits, 
respectively 
p=0.05 (mothers), 
p<0.001 (fathers), 
emotion support 
received from staff  

Tandberg 2019127  67%  Norway  Infants  77 infants, 132 
parents, 2 
hospitals 

Infants  Emergency  ICU  p<0.0001, 
mother’s and 
father’s presence 
in week 1 
p<0.0001, 
mother’s and 
father’s presence 
per day up to week 
34 

   

Tandberg 2019128  67%  Norway  Neonates  77 patients, 2 
hospitals 

Neonates  Emergency  ICU  p<0.001, mother’s 
presence in week 1 
p value<0.001, 
father’s presence 
in week 1 
p<0.001, mother’s 
presence overall 
and continuous 
p<0.001, father’s 
presence overall 
and continuous 
p<0.001, skin‐to‐
skin contact per 
day in week 1 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

p<0.001, total skin‐
to‐skin contact per 
day  

Van Veenendaal 
2022138 

70%  Netherlands  Neonates  182 parents, 3 
hospitals 

Fathers of 
neonates 

Emergency  ICU  p<0.001, p<0.001a, 
total presence 
p<0.001, p<0.001a, 
presence >8 h 
p<0.001, p=0.009a, 
total participation 
p<0.001, p=0.005a, 
participation in 
medical care 
p=0.23, p=0.04a, 
information 
gathering 
p<0.001, p=0.005a, 
advocacy and 
leadership 
p=0.006, p=0.005a, 
time spent with 
neonate 

p=0.04, p=0.13a, 
participation in 
daily care 
p=0.69, p=0.57a, 
time spent 
comforting 
neonate 

 

Evidence synthesis  

Adamson 20031  SLR 
82% 

United States, 
International 

Mixed   Unclear  Mixed   Mixed   Mixed   Interaction with 
family members 
and flexibility for 
accommodating 
family members  

   

Dowdeswell 200431  SLR 
36% 

International  Unclear  Unclear  Mixed  Mixed  Mixed  Qualitative 
(frequency of 
visitors, privacy) 

   

OECD WHO 2019 92  Report  
14%  

Europe   NR   NR   Mixed   Mixed   Mixed   p<0.05, social 
support  
Communication 
with family 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Søndergaard 2022118 SLR  
91%  

International   NR   NR   Acute, 
Surgical, 
Internal 
medicine  

Unclear   Routine   Quiet, private, 
better /easier 
communication 

  Not isolated and 
not lonely 

Taylor 2018129  SLR  
91%  

International   NR   NR   Mixed   Mixed   Mixed     All studies 
reported 
advantages and 
disadvantages  
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Table	11.	Summary	of	studies	reporting	patient's	views	on	noise,	disturbance	and	sleep		
Citation  QA  Location  Population  Number of 

patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Before and after a hospital relocation plus Contemporaneous comparison  

Maben 201677  67%  United Kingdom  Unclear  32 patients, 
21 HCP, 
1 hospital 
relocation, 2 
control hospitals 

Mixed  Unclear  Mixed  Patient 
perceptions 
(comfort, noise 
levels, privacy) 

   

Before and after a hospital relocation  

Carlson 200617  33%  United States  Neonates  Unclear, 1 
hospital 

Neonates  Emergency  ICU  Patient 
perceptions (noise 
levels) 

   

Carter 200818  33%  United States  Neonates  53 parents, 1 
hospital 

Neonates  Emergency  NICU  p<0.001, noise 
level 
p<0.001, lighting 

   

Davis 201925  67%  Australia  Adults  1569 patients,  
1 hospital 
relocation 

Orthopaedic  Elective  Routine  Adequate sleep 
reported but no 
comparison with 
shared room 

   

Domanico 201028  63%  United States  Neonates  161 caregivers, 1 
hospital, 2 units 

Paediatric  NR  NICU  Actual noise levels  Patient 
perceptions (noise 
levels)  
p=0.890, noise 
disturbance (short 
stay) 
p=0.657, noise 
disturbance (long 
stay) 

 

Ferri 201541  100%  Canada  Adults  39 HCPs (13 
nurses, 7 
respiratory 
therapists),  
5 HCPS (other),  

Unclear  Unclear  ICU  Qualitative (less 
disruption) 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

6 physicians,  
4 family members 
4 support staff,  
1 hospital 

Florey 200942  44%  United Kingdom  Adults  80 patients, 2 
hospitals, 1 
Before and after 
move 

Medical and 
surgical, 
Adults 

Unclear  Routine  p=0.019, noise 
disturbance 

   

Harris 200449  74%  Canada  Adults  976 patients, 1 
hospital, Before 
and after new unit 
established 

Pregnancy  Maternity  Routine  p<0.001, 
physicians’ 
perceptions of 
noise 

   

Janssen 200056  56%  Canada  Adults  426 patients, 1 
hospital, Before 
and after 
relocation 

Pregnant 
women 

Maternity  Routine  p<0.001, any 
noise disturbance 
p<0.001, talking/ 
visiting by hospital 
neighbours 
p=0.08, staff 
talking at the 
nursing station 
p<0.001, crying 
babies 

p=0.30, 
talking/visiting by 
hospital staff 
p=0.28, women in 
labour 

 

Maben 201576  78%  United Kingdom  Unclear  24 staff, 32 
patients, 1 
hospital 
(relocated), 2 
control hospitals 

All patients 
in hospital 

Mixed  Mixed  Patient perceived 
benefit 

   

Milford 200884  30%  United States  Neonates  Unclear, 1 
hospital 

Neonates  Emergency  ICU  Higher staff 
satisfaction 

   

Pyrke 2017103  59%  Canada  Adults  47 patients, 
1 hospital 
relocation 

Psychiatric  Emergency  Routine    p=0.399, sleep 
disturbed 
p=0.065, time 
spent asleep 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Real 2018105  56%  United States  Unclear  111 patients, 
77 nurses, 
1 hospital,  
1 ward 

Cardio‐
vascular  

Unclear  ICU, Routine  Perceived noise 
level 

   

Stevens 2011121  52%  United States  Neonates  147 patients, 1 
hospital Before 
and after 
relocation 

Neonates  Emergency  ICU  Restfulness      

Stevens 2012122  44%  United States  Neonates  73 patients, 1 
hospital Before 
and after 
relocation 

Neonates  Emergency  ICU  p<0.001, actual 
noise level 
p<0.05, lighting 

Noise level 
adjacent to baby’s 
ear  

 

Van Enk 2011136  44%  United States  Neonates  90 beds, 1 
hospital 

Neonates  Emergency  NICU  p=0.04, actual 
noise level (day 
time) 
p=0.05, less 
illumination (day 
time) 
p=0.01, lower 
temperature (night 
time) 
p=0.001, lower 
temperature (day 
and night 
combined) 
p<0.0001, lower 
humidity (night 
time) 

p=0.35, actual 
noise level (night 
time) 
p=0.08, actual 
noise level (day or 
night time) 
p=0.49, 
illumination (night 
time) 
p=0.60, 
temperature (day 
time) 

p<0.0001, lower 
humidity (day 
time) 
p<0.0001, lower 
humidity (day and 
night combined) 

Walsh 2006142  33%  Unclear  Neonates  127 nurses, 1 
hospital 

Neonates  Emergency  NICU  Actual noise levels      

Contemporaneous comparison 

Page 95 of 151

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

   

Single vs shared rooms in hospital ‐ SLR | Page 59 

Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Apple 20144  52%  Sweden  Unclear  81 HCP, 3 ICUs  Mixed  Unclear  ICU  Qualitative 
(privacy, fewer 
disturbances) 

   

Bevan 20165  59%  United Kingdom  Adults, elderly  50 patients, 2 
hospitals 

Acute illness  Emergency  Routine  Qualitative (less 
noise disturbance) 

   

Bodack 201610  56%  Germany  Neonates  35 pairs of 
parents of 40 
neonates, 1 
hospital 

Neonates  Emergency  ICU  Qualitative (fewer 
disturbances) 

   

Deitrick 201026  90%  United States  Adults  24 patients,  
29 HCP,  
2 hospitals,  
2 wards 

Orthopaedic, 
Neurological, 
Surgical 

Unclear  Routine      Qualitative 
(adequate rest and 
sleep due to the 
presence of a 
roommate) 

Douglas 200530  90%  United Kingdom  Unclear  785 patients (post 
discharge), 1 
hospital 

Surgical, 
Acute care, 
Maternity, 
Geriatric 

Unclear  Routine  Fewer night‐time 
disturbances 

   

Eberhard‐Gran 
200033 

59%  Norway  Adults  160 patients, 
Unclear (one 
municipality) 

Adults, 
Pregnant 
women 

Maternity  Routine  More sleep/ rest 
Enough sleep/ rest 
(women ≥ 30 years 
old) 
OR 8.1, 1.7‐39.3 
amount of sleep 
and rest at 
Akershus  

Enough sleep/rest 
OR 2.9, 0.3‐30.3 
amount of sleep 
and rest at 
Kongsvinger 

 

Edéll‐Gustafsson 
201534 

90%  Sweden  Neonates  12 parents, 1 unit  Neonates  Emergency  ICU  Qualitative 
(privacy, personal 
control)  

  Qualitative (not 
confined) 

Ehrlander 200935  78%  United States  Adults  117 patients, 1 
hospital 

Adults  Unclear  Routine  Qualitative (peace 
and quiet) 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Foo 202243  74%  Australia  Adults  60 patients, 
1 hospital 

Cardio‐
respiratory, 
Obstetric, 
Sleep 
disorders, 
Other 

Unclear  Routine    p>0.05, number of 
interruptions in 24‐
h 
p>0.05, number of 
disturbances at 
night 
p=0.11, other 
measures of 
discomfort 

 

Harris 200651  52%  United States  Neonates  21 parents, 75 
HCPs 

Neonates  Maternity  ICU  Parent satisfaction 
with physical 
environment 

   

Hosseini 201752  63%  Iran  Adults  132 patients, 2 
hospitals 

Medical, 
surgical 

Unclear  Routine      p<0.001, better 
scores for sleep 
disorders 

Meyer 199483  59%  United States  Unclear  Unclear, 1 
hospital 

Mixed  Mixed  Mixed  p<0.05, actual 
noise levels (day 
time)  
p<0.05, actual 
noise levels (night 
time)  
lower maximum 
illumination (day 
and night time) 

Maximum period 
of uninterrupted 
sleep 

 

Morgan 201087  44%  UK, US  Children  146 patients, 114 
HCP, 2 hospitals 

Children   Mixed  Routine  Qualitative (quiet 
sleep) 

   

Nahas 201689  56%  United Kingdom  Adults, Elderly  60 patients, 
2 hospitals 

Orthopaedic 
(elective hip/ 
knee 
arthroplasty) 

Elective  Routine  p=0.003, good 
sleep at night 

p=0.127, noise 
level 

 

Nassery 201991  90%  Sweden  Children  13 interviews (9 
individual parents, 
4 pairs of 

Children  Unclear  Mixed  Less stress sleeping 
alone 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

parents), 1 
hospital 

Olson 199293  52%  United States  Adults  351 patients, 28 
HCP, 1 hospital 

Pregnant 
women 

Maternity  Routine  Mothers satisfied 
with room but no 
comparison with 
shared rooms 

   

Persson 201297  90%  Sweden  Adults, Elderly  16 patients,  
10 nurses 
1 hospital,  
2 wards 

Orthopaedic,  
Surgical 

Unclear  Routine  Less disturbance     

Persson 201598  90%  Sweden  Adults  16 patients, 
1 hospital 

Surgical  Unclear  Routine  Sleep undisturbed      

Poncette 2021101  56%  Germany  Unclear  21 beds, 1 
hospital 

Unclear  Unclear  ICU      Less alarms raised 

Rowlands 2008110  90%  United Kingdom  Adults  12 patients, 1 
hospital 

Adults with 
advanced 
cancer 

Unclear   Routine  Qualitative (less 
stress related to 
disturbing others)  

   

Sakr 2021113  74%  Lebanon  Adults  75 patients,  
1 hospital 

Internal 
medicine, 
Surgical 

Mixed  Routine  p=0.011, fewer 
cases of new onset 
insomnia 

p=0.272, patient 
perceived impact 
of room on new 
onset insomnia 

 

Stelwagen 2021120  100%  Netherlands  Neonates  36 parents, 1 
hospital  

Neonates  Emergency  ICU  Qualitative 
(privacy) 

  Qualitative (less 
surprise when staff 
appear at bedside) 

Tegnestedt 2013130  70%  Sweden  Adults, Elderly  15 patients 
1 hospital 

Adults  Emergency  ICU    p=0.777 (7am to 
3pm), 
p=0.885(3pm to 
11pm), p=0.832 
(11pm to 7am), 
actual noise 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Zaal 2013145  67%  Netherlands  Older Adults  156 patients 
1 hospital 

Older Adults 
with 
dementia 

Mixed  ICU      p <0.001 
lower light 
intensity 

Evidence synthesis 

Dowdeswell 200431  SLR 
36% 

International  Unclear  Unclear  Mixed  Mixed  Mixed  Quieter (less sleep 
disturbance, better 
outcomes) 

   

OECD WHO 201992  Report 
14% 

Europe  NR  NR  Mixed  Mixed  Mixed  p<0.05, better 
sleep 

   

Søndergaard 
2022118 

SLR 
91% 

International  NR  NR  Acute, 
Surgical, 
Internal 
medicine 

Unclear  Routine  Quieter (less sleep 
disturbance) 

   

Taylor 2018129  SLR 
91% 

International  NR  NR  Mixed  Mixed  Mixed    Mixed findings on 
sleep outcomes 

 

 
 
   

Page 99 of 151

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

   

Single vs shared rooms in hospital ‐ SLR | Page 63 

Table	12.	Summary	of	studies	reporting	patients'	views	on	satisfaction	with	care	
Citation  QA  Location  Population  Number of 

patients/ 
hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Before and after a hospital relocation plus Contemporaneous comparison 

Maben 201677  67%  United Kingdom  Unclear  32 patients, 
21 HCP, 
1 hospital 
relocation, 2 
control hospitals 

Mixed  Unclear  Mixed  Patient preference 
(privacy, ensuites) 

  Patient preference 
(social interaction) 

Before and after a hospital relocation  

Campbell‐Yeo 
202115 

74%  Canada  Neonates  71 mothers, 2 
wards 

Neonates  Emergency  ICU  Postpartum 
depression scores 
Post‐traumatic 
stress disorder 
scores 

Parental stressor 
scores 
EQ‐5D‐5L self‐
reported health 

Perceived maternal 
self‐efficacy 
Intolerance of 
uncertainty 

Carlson 200617  33%  United States  Neonates  1 hospital, 
Patients unclear 

Neonates  Emergency  ICU  Patient perception 
(improved lighting 
control) 

   

Carter 200818  33%  United States  Neonates  53 parents,  
1 hospital Before 
and after 
relocation 

Neonates  Emergency  NICU  p<0.001 
parent perceptions 
of security 

   

Davis 201925  67%  Australia  Adults  1569 patients,  
1 hospital 
relocation 

Orthopaedic  Elective  Routine  Patient satisfaction 
but no comparison 
with shared room 

   

Florey 200942  44%  United Kingdom  Adults  80 patients, 2 
hospitals, 1 Before 
and after move 

Medical and 
surgical, 
Adults 

Unclear  Routine    patient preference 
based on previous 
experience 
inconclusive 

 

Janssen 200056  56%  Canada  Adults  426 patients, 1 
hospital 

Pregnant 
women 

Maternity  Routine  p<0.001, patient 
opinions in care 
considered 
p<0.001, 
information given 
to inform choices 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

p<0.001, patient 
choices supporter 
by caregivers 
p<0.001, assistance 
given to support 
person 
p<0.001, comfort 
measures for 
labour pain 
 
p<0.001, comfort 
measures for pain 
after birth 

Jongerden 201359  67%  Netherlands  Adults  387 patients, 323 
completed 
surveys, 1 hospital 

Mixed, Adults  Mixed  ICU  p=0.02, overall 
family satisfaction 
p=0.007, family 
satisfaction with 
care 
p=0.02, overall 
patient satisfaction 
p=0.01, patient 
satisfaction with 
care 

p=0.12, family 
satisfaction with 
decision making  
p=0.21, patient 
satisfaction with 
decision making 

 

Kainiemi 202163  59%  Finland  Neonates  61 families, 1 
hospital, 1 unit 
(pre‐post‐
restructuring) 

Pre‐term 
infants (<35 
weeks) 

Unclear  NICU     Patient 
perceptions: 
(mothers and 
fathers, 
respectively) 
p=0.19, p=0.33, 
overall scores 
p=0.11, p=0.94,  
extent staff listen 
to mothers/fathers 
p=0.24, p=0.18, 
participation in 
baby’s care  

 

Page 101 of 151

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

   

Single vs shared rooms in hospital ‐ SLR | Page 65 

Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

p=0.09, p=0.45, 
guidance provided 
by staff met needs  
p=0.71, p=0.16, 
opinion considered 
regarding care of 
baby 
p=0.51, p=0.16, 
mothers/fathers 
trust in staff caring 
for baby  
p=0.28, p=0.92, 
staff trust in 
mothers/fathers 
caring for baby  
p=0.12, p=0.89, 
participation in 
discussions during 
rounds  
p=0.51, p=0.41, 
information given 
by staff met needs  
p=0.70, p=0.87, 
staff offer 
emotional support  

Lawson 200069  41%  United Kingdom  Adults  424 patients, 2 
hospitals, 4 wards 

Psychiatric 
and 
Orthopaedic 

Unclear  Routine  Patient 
perceptions 
(spatially, visually) 

 
 

Lester 201472  63%  United States  Neonates  403 patients, 1 
hospital  

Neonates  Emergency  ICU  p<0.001, mother’s 
overall satisfaction 
p<0.0001, 
mother’s stress 
p<0.001 mother’s 
satisfaction with 
family‐centred care 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

p<0.0001 mother’s 
involvement in 
infant care 

Milford 200884  30%  United States  Neonates  No. of patients 
unclear, 1 hospital 

Neonates  Emergency  ICU  Positive staff 
perceptions 

   

Real 2018105  56%  United States  Unclear  111 patients, 
77 nurses, 1 
hospital, 1 ward 

Cardio‐
vascular  

Unclear  ICU, Routine  p<0.05, patients’ 
satisfaction with 
design  

   

Reid 2015107  48%  United Kingdom  Adult, Elderly  89 patients, 
1 hospital 
relocation 

Geriatric  Rehabilitation  Routine  100% patients 
prefer private 
toilet 
84.8% of patients 
in single rooms 
would prefer single 
rooms 
37.2% of patients 
in shared room 
would prefer single 
rooms 

   

Stevens 2011121  52%  United States  Neonates  147 patients, 1 
hospital  

Neonates  Emergency  ICU  p<0.001, parent 
satisfaction with 
environment 
p=0.018, overall 
parent satisfaction 
p=0.04, total 
parent satisfaction 
score 

   

Swanson 2013125  37%  United States  Neonates, Carers  55 parents, 
1 hospital  

Neonates  Emergency  NICU  p<0.05, nurse 
perception of 
facilities 
p<0.05, 
practitioners’ 
perceptions of 
facilities 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

p<0.05, parents’ 
perceptions of 
facilities 

Contemporaneous comparison 

Bevan 20165  59%  United Kingdom  Adults, Elderly  50 patients,  
2 hospitals 

Acute illness  Emergency  Routine  Qualitative 
(privacy, personal 
control, private 
toilet) 
p=0.038, patients 
perceived a high‐
level of care 

   

Boztepe 201712  63%  Turkey  Children  130 patients, 1 
hospital, 1 ward 

Children  Mixed  Routine    Only 15.4% 
expected a large or 
single room 

 

Deitrick 201026  90%  United States  Adults  24 patients, 29 
HCP, 2 hospitals, 
2 wards 

Orthopaedic, 
Neurological, 
Surgical 

Unclear  Routine  Patient preference 
(privacy) 

   

de Matos 202027  63%  Brazil  Unclear  176 family 
visitors, 1 
hospital, 4 ICU 
units 

Cancer  Unclear  ICU  p=0.02, patient 
satisfaction  
Satisfaction of 
family members  

   

Douglas 200530  90%  United Kingdom  Unclear  785 patients (post 
discharge), 1 
hospital 

Surgical, Acute 
care, 
Maternity, 
Geriatric 

Unclear  Routine  Patient satisfaction 
with needs met 

   

Eberhard‐Gran 
200033 

59%  Norway  Adults  160 patients, 
Unclear (one 
municipality) 

Adults, 
Pregnant 
women 

Maternity  Routine  ORa 18, 2.2‐149.1 
more likely to be 
satisfied with care 

Satisfaction with 
rooms 
Satisfaction with 
sleep and rest 
Satisfaction with 
LOS 

 

Ehrlander 200935  78%  United States  Adults  117 patients, 1 
hospital 

Adults  Unclear  Routine  Patient preference  p=0.309, fear of 
dying 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Erdeve 200937  78%  Turkey  Adults, Neonates  60 infants, 
49 mothers, 
2 hospitals 

Preterm 
neonates 

Emergency  NICU    p=0.206, 
depression scores 
p=0.06, 
postpartum 
depression rate 
p=0.161, 
vulnerable child 
scores 
p=0.219, parenting 
stress scores 

 

Harris 200650  63%  United States  Neonates  75 HCP, 21 
parents, 5 NICU 
units (SFR=2, open 
bay=3) 

Neonates  Unclear  Level 3, 
NICU 

p<0.05, window 
view and proximity 
to infant during 
sleep 
Less stressful and 
less depressing  

   

Harris 200651  52%  United States  Neonates  21 parents, 
75 HCPs 

Neonates  Maternity  ICU  Less stressful and 
less depressing, 
better physical 
environment. 

   

Hosseini 201752  63%  Iran  Adults  132 patients,  
2 hospitals 

Medical, 
Surgical 

Unclear  Routine  p<0.001, patients’ 
overall satisfaction 
p<0.001, patients’ 
total satisfaction 

   

Janssen 200657  59%  Canada  Adults  415 patients, 1 
hospital, 2 wards 

Pregnant 
women 

Maternity  Routine  p<0.001, patients’ 
overall satisfaction 
p<0.001, 
confidence in 
neonatal care 
p<0.001, provision 
of choice 
p<0.001, physical 
environment 

   

Labarère 200468  70%  France  Adults  4095 patients,  
1 hospital 

Mixed  Mixed  Mixed  p<0.01, overall 
patient experience 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Miller 199885  59%  United States  Adolescents, 
Adults 

94 patients, 
1 hospital 

Inpatients, 
Outpatients 

Unclear  Routine  % patients overall 
stating ideal 
rooming 
arrangements  
% inpatients 
stating ideal 
rooming 
arrangements  
% female 
inpatients stating 
ideal rooming 
arrangements 
% inpatients aged 
15 to 17 and 18 to 
21 stating ideal 
rooming 
arrangements  
% female 
outpatients stating 
ideal rooming 
arrangements 

% outpatients aged 
12 to 14 stating 
ideal rooming 
arrangements 

% male inpatients 
and outpatients 
stating ideal 
rooming 
arrangements 
% inpatients aged 
12 to 14 stating 
ideal rooming 
arrangements 
% outpatients 
stating ideal 
rooming 
arrangements 
% outpatients aged 
15 to 17 and 18 to 
21 stating ideal 
rooming 
arrangements 
 

Morgan 201087  44%  UK, US  Children  146 patients, 114 
HCP, 2 hospitals 

Children   Mixed  Routine      % patient 
preference 

Nahas 201689  56%  United Kingdom  Adults, Elderly  60 patients, 
2 hospitals 

Orthopaedic 
(elective hip/ 
knee 
arthroplasty) 

Elective  Routine  p=0.014, feeling of 
safety 
Qualitative 
(privacy, security, 
pain management, 
cleanliness) 

p=0.061, overall 
patient satisfaction 

 

Nash 202190   63%  Australia  Adults  602 patients, 
4 hospitals 

Unclear  Unclear  Routine      Patient preference 

Nassery 201991  90%  Sweden  Children  13 interviews (9 
individual parents, 
4 pairs of 

Children  Unclear  Mixed  Parents preference     
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

parents), 1 
hospital 

Olson 199293  52%  United States  Adults  351 patients, 28 
HCP, 1 hospital 

Pregnant 
women 

Maternity  Routine  Nurse preference  
Mother 
satisfaction  

   

Pease 200296  48%  United Kingdom  Unclear  50 patients, 1 
hospital 

Oncologic, 
Terminal 

Unclear  Routine  Family preference     Patient preference 

Persson 201297  90%  Sweden  Adults, Elderly  16 patients, 10 
nurses, 1 hospital,  
2 wards 

Orthopaedic,  
Surgical 

Unclear  Routine      Qualitative 
(security and 
safety) 

Persson 201598  90%  Sweden  Adults  16 patients, 
1 hospital 

Surgical  Unclear  Routine      Qualitative 
(security, company, 
not isolated) 

Pineda 2012100  70%  United States  Neonates  81 patients, 1 
hospital 

Premature 
neonates 

Emergency  NICU     p=0.512, maternal 
depression 
p=0.152, trait 
anxiety 
p=0.830, state 
anxiety 
p=0.071, life stress 
p=0.603, avoidance 
coping  
p=0.967, emotion‐
oriented coping 
p=0.506, task‐
oriented coping 
p=0.951, social 
support 

p=0.040a, stress 
levels 

Roos 2020108  90%  Norway  Adults  39 patients, 
1 hospital 
relocation 

Internal 
medicine, 
Surgical, 
Maternity 

Maternity, 
Unclear 

Routine      Satisfaction for 
older/bedridden 
patients 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Rowlands 2008110  90%  United Kingdom  Adults  12 patients, 1 
hospital 

Adults with 
advanced 
cancer 

Unclear   Routine    Qualitative (desire 
for choice of room) 

 

Stelwagen 2021120  100%  Netherlands  Neonates  36 parents, 1 
hospital Before 
and after 
relocation 

Neonates  Emergency  ICU  Qualitative 
(privacy, safety, 
homeliness, 
feelings of central 
engagement with 
child care) 

   

Tandberg 2019127  67%  Norway  Infants  77 infants, 132 
parents, 2 
hospitals 

Infants  Emergency  ICU  Mothers:  
p=0.005, 
depression at day 
14 
p=0.04, anxiety at 
day 14 
p=0.0001, role 
alteration at day 
14 
p=0.06, role 
alteration at 
discharge 
 
Fathers: 
p=0.06, 
environmental 
stress at day 14 
p=0.003, role 
alteration at day 
14 
p=0.003, 
environmental 
stress at discharge 
p=0.004, role 
alteration at 
discharge 
 

Mothers: 
p=0.12 
Maternal distress 
at day 14 
p=0.43 depression, 
and p=0.48, 
anxiety at 
discharge 
p=0.13, distress at 
discharge 
p=0.65, depression 
and p=0.54, 
anxiety at 4‐month 
corrected age 
p=0.60, distress at 
4‐month corrected 
age 
p=0.62, 
dysfunctional 
interaction with 
child 
p=0.23, perceived 
child to be difficult 
p=0.42, stress 
p=0.51, 
attachment 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

 
 
  

Fathers: 
p=0.17, depression 
and p=0.25, 
anxiety at day 14 
p=0.57, depression 
and p=0.73, 
anxiety at 
discharge 
p=0.92, depression 
and p=0.11, 
anxiety at 4‐month 
corrected age 
p=0.16, 
dysfunctional 
interaction with 
child 
p=0.77, perceived 
child to be difficult 
p=0.68, stress 
p=0.49, 
attachment 

Van Veenendaal 
2022138 

70%  Netherlands  Neonates  182 parents, 3 
hospitals 

Fathers of 
neonates 

Emergency  ICU  p=0.001a, stress 
overall 
p=0.011a, stress 
related to 
environment 
p<0.001a, stress 
related to role 
alteration 

p=0.83a, 
depression and 
anxiety 
p=0.26a, self‐
efficacy 
p=0.27a, impaired 
parent‐newborn 
bonding 
p=0.32, satisfaction 
with care 

 

Watson 2014144  44%  Canada  Neonates  85 families,  
1 hospital  

Neonates  Emergency  NICU  p=0.008, privacy  
p=0.0001, comfort 
p=0.009, 
interaction with 
other families 

p=0.05, getting to 
know baby  
p=0.05, feeling 
irritable, anxious, 
depressed or sad  
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

p=0.04. confidence 
feeding baby 
p=0.04, easy to 
comfort baby 
p=0.003, family 
adjusted to having 
the baby home 

p=0.05, satisfied 
with care baby 
received 

Economic analysis 

Boardman 20118  91%  Canada  Unclear  537 beds, 
1 hospital 

Mixed  Mixed  Mixed  Patients and 
willingness to pay 
for single over 
shared rooms 

   

Evidence synthesis 

Bradbury‐Jones 
201314 

SLR 
86% 

International  Adults  NR  Mixed, 
Vulnerable, 
Learning 
difficulties 

Unclear  Unclear    Mixed views 
among patients 
with learning 
disabilities 

 

Dowdeswell 200431  SLR 
36% 

International  Unclear  Unclear  Mixed  Mixed  Mixed  Quicker mobility 
recovery  
Sense of self‐
reliance 
Personal control 
leads to happier 
patients. 

   

OECD WHO 201992  Report 
14% 

Europe  NR  NR  Mixed  Mixed  Mixed  12 studies showed 
single rooms 
positively affect 
patient satisfaction 

4 studies showed 
no difference 

1 study showed 
single rooms don’t 
positively affect 
patient satisfaction 

Søndergaard 
2022118 

SLR 
91% 

International  NR  NR  Acute, 
Surgical, 
Internal 
medicine 

Unclear  Routine   
 

  Communication 
and interaction 
with kindred spirits 
was appreciated 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Bedridden / older 
patients were less 
satisfied with single 
rooms. 

Taylor 2018129  SLR 
91% 

International  NR  NR  Mixed  Mixed  Mixed  Patient 
perceptions of 
dignity 

   

Voigt 2018141  SLR 
86% 

International  NR  NR  NR  Unclear  Routine  1 study found 
advantages for 
feelings of safety 
1 study found 
advantages for 
patient preference 
1 study found 
advantage or no 
difference for 
patient preference 

1 study found 
mixed findings for 
feelings of safety 
All studies found 
mixed findings 
regarding concern 
for others  
1 study found 
mixed findings for 
patient preference 

 

 
   

Page 111 of 151

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

   

Single vs shared rooms in hospital ‐ SLR | Page 75 

Table	13.	Summary	of	studies	reporting	data	on	patient	monitoring	and	safeguarding	
Citation  QA  Location  Population  Number of 

patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Before and after a hospital relocation plus Contemporaneous comparison 

Maben 201677  67%  United 
Kingdom 

Unclear  32 patients, 
21 HCP, 
1 hospital 
relocation, 2 
control hospitals 

Mixed  Unclear  Mixed    Qualitative 
(regular visits by 
staff to single‐
rooms) 

 

Before and after a hospital relocation 

Real 2018105  56%  United States  Unclear  111 patients, 77 
nurses, 1 
hospital,  
1 ward 

Cardio‐vascular   Unclear  ICU, Routine    Staffing ratio   

Jansen 202155  63%  Netherlands  Neonates  712 patients 
1 hospital, 
2 units 

Premature 
neonates 

Maternity 
care 

NICU    Nurse‐to‐patient 
ratio  

 

Jones 201658  100%  Australia  Neonates  66 mothers, 51 
nurses, 1 hospital 
relocation 

Adults, 
Mothers of 
premature 
neonates, 
Nurses 

Maternity  NICU      Nurse perception 
(parallel patient 
interactions, get 
caught in single 
rooms so can’t 
attend to other 
families) 

Jung 202262  67%  South Korea  Adults  901 patients, 
1 hospital 

Mixed  Unclear  ICU    Nurse‐to‐patient 
ratio  

 

Contemporaneous comparison 

Bevan 20165  59%  United 
Kingdom 

Adults, Elderly  50 patients, 
2 hospitals 

Acute medical 
illness 

Emergency  Routine  Patient 
perceptions 
(isolation) 

   

Bodack 201610  55%  Germany  Neonates  35 pairs of 
parents 

Premature 
neonates 

Maternity 
care 

NICU  Somewhat less 
frequent 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

adequate 
monitoring  

Bracco 200713  74%  Canada  Adults  2522 patients (of 
whom 207 
known MRS 
carriers at 
admission), 1 
hospital, 1 ward 

Mixed, Post 
surgery, 
Medical 
admission 

Mixed  ICU  Standard nurse‐
to‐patient ratio 
1:2 

   

Ehrlander 200935  78%  United States  Adults  117 patients, 
1 hospital 

Mixed  Unclear  Routine  p=0.025, patient 
perception of 
nurse availability 

   

Deitrick 201026  90%  United States  Adults  24 patients,  
29 HCP,  
2 hospitals,  
2 wards 

Orthopaedic, 
Neurological, 
Surgical 

Unclear  Routine  Better response to 
call lights. More 
visits to anticipate 
patient needs. 

   

Hosseini 201752  63%  Iran  Adults  132 patients, 
2 hospitals 

Medical, 
Surgical 

Unclear  Routine  p=0.19, access to 
nurses 

   

Julian 201561  78%  United States  Neonates  1823 patients 
1 hospital, 1 unit 

Neonates  Mixed  NICU    Nurse‐to‐patient 
ratio  

 

Nahas 201689  56%  United 
Kingdom 

Adults, Elderly  60 patients, 
2 hospitals 

Orthopaedic 
(elective hip/ 
knee 
arthroplasty) 

Elective  Routine    p=0.244, response 
to call bell 

 

Early vs late response to new unit design 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Ferri 201541  100%  Canada  Adults  39 HCPs, of 
which 13 nurses, 
7 respiratory 
therapists, 
5 HCPS (other), 
6 physicians, 
4 family 
members 
4 support staff 
1 hospital, 1 unit 

Unclear   Unclear  ICU  75 negative 
comments on 
shared‐room 
design 

  Qualitative (less 
safety concerns 
related to 
distance between 
patient and care 
provider) 
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Table	14.	Summary	of	studies	reporting	views	on	patient	confidentiality	
Citation  QA  Location  Population  Number of 

patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Before and after a hospital relocation plus Contemporaneous comparison 

Maben 201677  67%  United Kingdom  Unclear  32 patients, 
21 HCP, 
1 hospital 
relocation, 2 
control hospitals 

Mixed  Unclear  Mixed  Qualitative 
(confidentiality) 

   

Before and after a hospital relocation  

Ferri 201541  100%  Canada  Adults  39 HCPs, of which 
13 nurses, 
7 respiratory 
therapists, 
5 HCPS (other), 
6 physicians, 
4 family members 
4 support staff,  
1 hospital 

Unclear  Unclear  ICU  Qualitative (patient 
perceptions of 
confidentiality) 

   

Jones 201658  100%  Australia  Neonates  66 mothers, 51 
nurses, 1 hospital 
relocation 

Adults, 
Mothers of 
premature 
neonates, 
Nurses 

Maternity  NICU  Qualitative (nurse 
perceptions of 
confidentiality, 
facilitating care) 

   

Florey 200942  44%  United Kingdom  Adults  80 patients, 2 
hospitals, 1 move 

Medical and 
surgical, 
Adults 

Unclear   Routine  p<0.001 
ability to have 
confidential 
discussions 

   

Real 2018105  56%  United States  Unclear  111 patients, 
77 nurses, 1 
hospital, 1 ward 

Cardio‐
vascular  

Unclear  ICU, Routine     Patient 
satisfaction with 
confidentiality 
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Citation  QA  Location  Population  Number of 
patients/ 
hospitals 

Patient type  Type of 
admission 

Level of care  Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Roos 2020108  90%  Norway  Adults  39 patients, 
1 hospital 
relocation 

Internal 
medicine, 
Surgical, 
Maternity 

Maternity, 
Unclear 

Routine  Qualitative (patient 
perceptions of 
confidentiality) 

   

Contemporaneous comparison 

Bodack 201610  56%  Germany  Neonates  35 pairs of 
parents of 40 
neonates, 1 
hospital 

Neonates  Emergency  ICU  Qualitative (easier to 
guarantee 
confidentiality) 

   

Bevan 20165  59%  United Kingdom  Adults, Elderly  50 patients,  
2 hospitals 

Acute illness  Emergency  Routine  Qualitative (patient 
perceptions of 
confidentiality) 

   

Hosseini 201752  63%  Iran  Adults  2 hospitals 
132 patients 

Adults, 
Medical or 
surgical 

Unclear  Routine  p<0.001 
comfortable 
discussing personal 
problems 

   

Malcolm 200578  80%  New Zealand  Adolescents, 
Adults 

12 former 
patients 

Mixed 
surgery, 
orthopaedic, 
medical, 
obstetric, ENT 

Mixed  Routine  Qualitative (patients 
in shared rooms felt a 
lack of privacy and 
confidentiality which 
affected relationships 
with other patients) 

   

Evidence synthesis 

OECD WHO 
201992 

Report 
14% 

Europe  NR  NR  Mixed  Mixed  Mixed  p<0.05, improved 
patient confidentiality 
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Table	2.	Summary	of	studies	reporting	data	on	availability	of	beds,	space	requirements,	and	capital	costs		
Citation  QA  Location  Population  Number of patients/ 

hospitals 
Patient type  Type of 

admission 
Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Before and after a hospital relocation plus contemporaneous comparison 

Maben 201677  67%  United 
Kingdom 

Unclear  32 patients, 
21 HCP, 
1 hospital relocation, 
2 control hospitals 

Mixed  Unclear  Mixed       Higher space 
requirement for 
single‐bed wards 
Building costs per 
bed 

Before and after a hospital relocation  

Darley 201824  56%  United 
Kingdom 

Unclear  1 hospital relocation  Unclear  Unclear  Routine  Ward closures per 
year 
Bed days lost per 
100,000 

   

Domanico 201129  63%  United 
States 

Neonates  162 patients 
(PEMRs 2/3=150, 
PEMRs 4=12), 1 
hospital, 2 units 

Paediatric  NR  NICU  Number of patients 
accommodated; 
Total space  

   

Jones 201658  100%  Australia  Neonates  66 mothers, 51 
nurses, 1 hospital 
relocation 

Adults, Mothers 
of premature 
neonates, Nurses 

Maternity  NICU  Capacity    Room space 

Jongerden 201359  67%  Netherlands  Adults  387 patients, 323 
completed surveys,  
1 hospital Before 
and after relocation 

Mixed, Adults  Mixed  ICU  Number of beds 
Space per bed 

   

Jung 202262  67%  Korea  Adults  901 patients,  
1 hospital Before 
and after renovation 

Adult, mixed  Unclear  ICU    Number of isolated 
rooms 

Number of beds 

Kosuge 201367  41%  Japan  Unclear  555 beds, 
1 hospital 

Surgical, Internal 
medicine 

Unclear  Routine  Number of beds 
(working, general, 
per nursing unit) 
Wards in total  

Number of beds 
(tuberculosis)  
 

Number of beds 
(mental, cases of 
floor transfer) 
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Citation  QA  Location  Population  Number of patients/ 
hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Total number of 
people / day and 
the wards 

Lawson 200069  41%  United 
Kingdom 

Adults  424 patients, 2 
hospitals, 4 wards 
(pre‐/post‐
relocation) 

Orthopaedic  Unclear  Routine  Number of beds     

Real 2018105  56%  United 
States 

Unclear  111 patients, 77 
nurses, 1 hospital,  
1 ward 

Cardio‐vascular   Unclear  ICU, Routine  Qualitative (larger 
rooms promote 
more space for 
family) 

   

Rosbergen 2020109  74%  Australia  Adults, Elderly 73 patients,  
1 hospital relocation 

Stroke, 
Neurological 

Emergency, 
Rehabilitation 

Routine  p=0.007, number of 
single bedrooms in 
acute stroke unit/ 
neurology 
p<0.001, number of 
single bedrooms in 
inpatient rehab unit  
Ward length 
Total communal 
floor space 

Number of any 
bedrooms, acute 
stroke unit/ 
neurology  

Number of any 
bedrooms, 
inpatient 
rehabilitation unit  

Contemporaneous comparison 

Julian 201561  78%  United 
States 

Neonates  1823 patients, 1 
hospital, 1 unit 

Neonates  Mixed  NICU      Bed capacity 

Kinnula 200864  63%  Finland  Children  1927 patients, 1 
hospital 

Children, 
infectious disease 

Mixed  Routine  Single rooms usage 
(approx. 90%) 

Number of rooms   

Kinnula 201265  67%  Finland, 
Switzerland 

Children  5119 patients, 3 
hospitals, 4 wards 

Children, mixed  Mixed  Routine      Bed capacity 

Pineda 2012100  70%  United 
States 

Neonates  81 patients, 1 
hospital 

Premature 
neonates 

Emergency  NICU   
 
 

  Number of beds; 
Room/ward area 
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Citation  QA  Location  Population  Number of patients/ 
hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Quach 2018104  59%  Canada, 
United 
States 

Children  83,334 patient‐days, 
2 hospitals 

Children  Mixed  Mixed      Bed capacity 

Stelwagen 2021120  100%  Netherlands  Neonates  36 parents, 1 
hospital  

Neonates  Emergency  ICU  Capacity; 
Room/ward area  
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Table	16.	Summary	of	studies	reporting	data	on	length	of	stay	
Citation  QA  Location  Population  Number of 

patients/ hospitals 
Patient type  Type of 

admission 
Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Before and after a hospital relocation plus contemporaneous comparison 

Maben 201677  67%  United 
Kingdom 

Unclear  32 patients, 
21 HCP, 
1 hospital 
relocation, 2 
control hospitals 

Mixed  Unclear  Mixed  LOS (per 1,000 
patient‐days): new 
hospital older 
people's ward, 
control new‐build 
hospital older 
people’s ward, 
steady‐state control 
hospital medical 
assessment unit 

  LOS (per 1,000 patient‐
days): new hospital 
assessment unit, 
control new‐build 
hospital medical 
assessment unit, 
steady‐state control 
hospital older people’s 
ward 

Before and after a hospital relocation  

Blandfort 20196  67%  Denmark  Elderly  964 patients,  
2 hospitals 

Geriatric, 
Dementia 

Elective  Routine  p=0.35, median LOS     

Blandfort 20197  67%  Denmark  Elderly  1014 patients,  
2 hospitals 

Geriatric, 
Dementia 

Elective  Routine  Fewer cases with 
LOS ≥ 14 days  

Minimum LOS  Maximum LOS 

Cantoni 200916  67%  Switzerland  Adults  227 patients, 1 
hospital 

Stem cell 
transplant 

Elective  Routine  LOS  
Duration of 
catheterisation  
Number of patients 
catheterised 

   

Carter 200818  33%  United 
States 

Neonates  53 parents,  
1 hospital Before 
and after 
relocation 

Neonates  Emergency  NICU  LOS     

Davis 201925  67%  Australia  Adults  1569 patients,  
1 hospital 
relocation 

Orthopaedic  Elective  Routine   
 

p=0.698, ward LOS 
p=0.226, hospital LOS 

 

Domanico 201028  63%  United 
States 

Neonates  161 caregivers, 1 
hospital, 2 units 

Paediatric  NR  NICU  LOS     

Domanico 201129  63%  United 
States 

Neonates  162 patients 
(PEMRs 2/3=150, 

Paediatric  NR  NICU   
 

p=0.340, LOS for PEMR 
2 and 3 patients 
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Citation  QA  Location  Population  Number of 
patients/ hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

PEMRs 4=12), 1 
hospital, 2 units 

p=0.890, LOS for PEMR 
4 patients 

Erickson 201138  67%  United 
States 

Neonates  73 patients, 
1 hospital Before 
and after 
relocation 

Preterm 
neonates 

Emergency  NICU    p=0.73, LOS   

Gregersen 202146  70%  Denmark  Elderly  446 patients,  
1 hospital 
relocation 

Geriatric  Unclear  Routine    p=0.50, hospital LOS   

Harris 200449  74%  Canada  Adults  976 patients, 1 
hospital, Before 
and after new unit 
established 

Pregnancy  Maternity  Routine  p<0.001, total LOS 
p<0.001, 
postpartum LOS 

  p=0.01, length of first 
stage labour 
p=0.002, length of 
second stage labour 
p=0.002, intrapartum 
LOS 

Hourigan 201853  63%  United 
States 

Neonates  32 patients, 
1 hospital Before 
and after 
relocation 

Neonates  Emergency  ICU    p=0.52, LOS   

Jansen 202155  63%  Netherlands Neonates  712 patients, 1 
hospital, 2 units 
relocation 

Premature 
neonates 

Maternity  NICU    p=0.36, hospital LOS   

Jongerden 201359  67%  Netherlands Adults  387 patients, 323 
completed surveys, 
1 hospital Before 
and after 
relocation 

Mixed, Adults  Mixed  ICU   
 
 

p=0.25, ICU LOS: family 
p=0.11, ICU LOS: 
patients  
p=0.25, hospital LOS: 
family 
p=0.60, hospital LOS: 
patients  

 

Jung 202262  67%  Korea  Adults  901 patients, 1 
hospital Before and 
after renovation 

Adult, mixed  Unclear  ICU    p=0.575, ICU LOS   
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Citation  QA  Location  Population  Number of 
patients/ hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Kainiemi 202163  59%  Finland  Neonates  61 families, 1 
hospital, 1 unit 
(pre‐post‐
restructuring) 

Pre‐term infants 
(<35 weeks) 

Unclear  NICU    p=0.1784, hospital LOS   

Kosuge 201367  41%  Japan  Unclear  555 beds, 
1 hospital 

Surgical, 
Internal 
medicine 

Unclear  Routine  Average hospital 
LOS (surgery, 
internal medicine) 

   

Lawson 200069  41%  United 
Kingdom 

Adults  424 patients, 2 
hospitals, 4 wards 
(pre‐/post‐
relocation) 

Psychiatric and 
Orthopaedic 

Unclear  Routine  p<0.05, hospital LOS 
(orthopaedic 
patients not 
undergoing 
operation) 
Hospital LOS overall 
(psychiatric 
patients) 
ICU LOS (psychiatric 
patients) 

Hospital LOS 
(orthopaedic patients 
undergoing operation) 

 

Milford 200884  30%  United 
States 

Neonates  No. of patients 
unclear,  
1 hospital Before 
and after 
relocation 

Neonates  Emergency  ICU  Average LOS     

Monson 201886  78%  United 
States 

Neonates  90 preterm infants, 
15 term‐born 
control infants, 1 
hospital 

Preterm 
neonates 

Emergency  NICU    p=0.81, LOS    

Puumala 2020102  67%  United 
States 

Neonates  9995 patients, 1 
hospital Before and 
after relocation 

Neonates  Emergency  ICU  p=0.02, LOS for 
extremely preterm 
infants 
p<0.0001, LOS for 
very preterm infants 

p=0.71, LOS for 
moderately pre‐term 

p<0.0001, overall 
median hospital LOS 
p<0.0001, LOS for 
term/post term infants 

Pyrke 2017103  59%  Canada  Adults  47 patients, 
1 hospital 
relocation 

Psychiatric  Emergency  Routine    p=0.832, LOS   
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Citation  QA  Location  Population  Number of 
patients/ hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Sadatsafavi 2019112  100%  United 
States 

Neonates  NR, 1 hospital 
(theoretical) 

Neonates  NR  ICU  Mean benefit–cost 
ratio 1.298 (95% CI: 
1.282‒1.315) when 
reduced LOS 
considered 

   

Singh 2015116  70%  United 
Kingdom 

Adults, Elderly 1749 patients,  
1 hospital 
relocation 

Internal 
medicine, 
Geriatric 

Mixed  Routine  p<0.01, LOS      

Stevens 2014123  44%  United 
States 

Neonates  73 patients, 1 
hospital  

Neonates  Emergency  ICU      p=0.0052, hospital LOS 

Teltsch 2011131  67%  Canada  Adults  19343 patients, 2 
hospitals, Before 
and after 
relocation or 
control 

Adults  Unclear  ICU      Average ICU LOS (year 
2000, 2001, 2002, 
2003, 2004, 2005, and 
total) 

van der Hoeven 
2022135 

63%  Netherlands  Infants  1293 infants, 1 
hospital Before and 
after relocation 

Infants  Unclear  ICU    p=0.49, hospital LOS    

van Veenendaal 
2020137 

70%  Netherlands Neonates  1152 infants, 1 
hospital Before and 
after relocation 

Neonates  Emergency  ICU  p=0.016, LOS     

Vietri 2004139  59%  United 
States 

Adults  261 Adults, 
1 hospital Before 
and after 
relocation 

Mixed  Unclear  ICU    p=NS, ICU LOS   

Contemporaneous comparison 

Bodack 201610  56%  Germany  Neonates  35 pairs of parents 
of 40 neonates, 1 
hospital 

Neonates  Emergency  ICU  LOS     

Bracco 200713  74%  Canada  Adults  2522 patients (of 
whom 207 known 
MRS carriers at 

Mixed, Post 
surgery, Medical 
admission 

Mixed  ICU  LOS in the same bed   LOS   

Page 123 of 151

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

   

Single vs shared rooms in hospital ‐ SLR | Page 87 

Citation  QA  Location  Population  Number of 
patients/ hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

admission), 1 
hospital, 1 ward 

Caruso 201419  74%  Brazil  Adults  1253 patients, 1 
hospital 

Adults  Mixed  ICU    p=0.44, ICU LOS   

Deitrick 201026  90%  United 
States 

Adults  24 patients,  
29 HCP,  
2 hospitals,  
2 wards 

Orthopaedic, 
Neurological, 
Surgical 

Unclear  Routine  LOS     

Douglas 200530  90%  United 
Kingdom 

Unclear  785 patients (post 
discharge), 1 
hospital 

Surgical, Acute 
care, Maternity, 
Geriatric 

Unclear  Routine    LOS   

Erdeve 2008,36 
Erdeve 200937 

74%  Turkey  Adults, 
Neonates 

60 infants, 
49 mothers, 
1 hospital 

Preterm 
neonates 

Emergency  NICU    p=0.929, NICU LOS   

Felice Tong 201840  78%  Australia  Adults  185 patients, 
1 hospital 

Orthopaedic  Elective  Routine   
 

p=0.36, overall LOS 
p=0.73, LOS for total 
hip arthroplasty 
p=0.55, LOS for knee 
arthroplasty 

 

Grundt 202147  67%  Norway  Neonates  77 patients, 
66 mothers, 2 
hospitals, 2 units 

Premature 
neonates 

Maternity  NICU    p=0.16, LOS   

Harris 200650  63%  United 
States 

Neonates  75 HCP, 21 
parents, 5 NICU 
units (SFR=2, open 
bay=3) 

Neonates  Unclear  Level 3, 
NICU 

Patient transfers    Average LOS 
Average discharges 

Harris 200651  52%  United 
States 

Neonates  21 parents, 
75 HCPs 

Neonates  Maternity  ICU      Average LOS 

Hyun 202154   78%  South Korea  Adults  666 patients, 
1 hospital 

Respiratory, 
COVID‐19 

Emergency  ICU  p=0.001, hospital 
LOS 

   

Kinnula 200864  63%  Finland  Children  1927 patients, 1 
hospital 

Children, 
infectious 
disease 

Mixed  Routine    hospital LOS   
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Citation  QA  Location  Population  Number of 
patients/ hospitals 

Patient type  Type of 
admission 

Level of 
care 

Data that favour 
single room 

Data showing no 
difference 

Data that favour 
shared room 

Kinnula 201265  67%  Finland, 
Switzerland 

Children  5119 patients, 3 
hospitals, 4 wards 

Children, mixed  Mixed  Routine      Mean hospital LOS 

Knight 201666   59%  United 
Kingdom 

Elderly  100 patients, 
2 hospitals 

Geriatric, 
Dementia 

Mixed  Routine      p=0.001, overall LOS 
p=0.01, LOS (patients 
who experienced an 
inpatient fall) 

Labarère 200468  70%  France  Adults  4095 patients, 1 
hospital 

Mixed  Mixed  Mixed    hospital LOS   

Lehtonen 202071  74%  Internationa
l 

Neonates  4662 patients, 331 
units 

Preterm 
neonates 

Emergency  ICU  Overall LOS ORa ‒3.4 
(‒4.7 to ‒3.1) 

   

Mattner 200779  74%  Germany  Adults  336 patients, 1 
hospital 

Cardiovascular  
Adults 

Mixed  ICU  p=0.004, LOS     

Vohr 2017140  67%  United 
States 

Neonates  651 patients,  
1 hospital Before 
and after 
relocation 

Neonates  Emergency  NICU      p=0.07, hospital LOS 

Tandberg 2019128  67%  Norway  Neonates  77 patients, 2 
hospitals 

Neonates  Emergency  ICU    p=0.16, LOS   

Lester 201472  63%  United 
States 

Neonates  403 patients, 1 
hospital  

Neonates  Emergency  ICU    p=0.382, LOS   

Lester 201673  59%  United 
States 

Neonates  216 patients, 1 
hospital  

Premature 
neonates 

Maternity  ICU   
 
 

p=0.06, LOS   

Zaal 2013145  67%  Netherlands Older Adults  156 patients 
1 hospital 

Older Adults 
with dementia 

Mixed  ICU    p=0.56, LOS   

Evidence synthesis 

OECD WHO 201992  14%  Europe  NR  NR  Mixed  Mixed  Mixed    p=NS. 
LOS 

 

Voigt 2018141  86%  Internationa
l 

NR  NR  NR  Unclear  Routine    LOS   
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Table	17.	Summary	of	studies	reporting	data	on	costs	of	care	
Citation   QA   Location   Population  Number of 

patients/ hospitals  
Patient type   Type of 

admission  
Level of 
care  

Data that favour single 
room 

Data showing no 
difference 

Data that favour 
shared room 

Before and after a hospital relocation plus contemporaneous comparison  

Maben 201576  78%  United 
Kingdom 

Unclear  24 staff, 32 patients, 
1 hospital 
(relocated), 2 
control hospitals 

All patients in 
hospital 

Mixed  Mixed    Cost impact (changes 
in falls, LOS, 
medication errors, 
hospital‐acquired 
infections) 

 

Maben 201677  67%   United 
Kingdom  

Unclear   32 patients, 
21 HCP, 
1 hospital 
relocation, 2 control 
hospitals 

Mixed   Unclear   Mixed         Cleaning costs per bed 
Nursing staff full‐time 
equivalent 
Nursing staff costs 

Before and after a hospital relocation  

Davis 252019  67%   Australia   Adults   1569 patients,  
1 hospital 
relocation  

Orthopaedic   Elective   Routine     
 
   

p=0.311, discharge to 
home 
p=0.406, transfer to 
other facility 

 

Harris 200449  74%  Canada  Adults  976 patients, 1 
hospital, Before and 
after new unit 
established 

Pregnancy  Maternity  Routine  Reduction in overall 
staffing costs after 
opening single‐room 
maternity care 

   

Milford 
200884 

30%  United States   Neonates   No. of patients 
unclear, 1 hospital  

Neonates   Emergency   ICU   Cost savings due to 
reduced LOS 

   

Reed 1986106  10%  United States   Adults   No. of patients 
unclear, 1 hospital  

Pregnant 
women  

Maternity 
care  

Routine   Number of staff 
required 

   

Sadatsafavi 
2019112 

100%  United States  Neonates  1 hospital 
(theoretical) 

Neonates  NR  ICU  Investment justifiable 
when direct costs 
considered, mean 
benefit–cost ratio 
1.794 (1.783‒1.804)  
Investment justifiable 
when LOS considered  

  Investment not 
justifiable when 
nosocomial infections 
considered, mean 
benefit–cost ratio 
0.730 (0.724‐0.735) 
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Singh 2015116  70%   United 
Kingdom  

Adults, 
Elderly  

1749 patients,  
1 hospital 
relocation  

Internal 
medicine, 
Geriatric  

Mixed   Routine       p=0.74, discharge to 
home 
p =0.21, discharge to 
new care home 

 

Stevens 
2012122 

44%  United States  Neonates  73 patients, 1 
hospital Before and 
after relocation 

Neonates  Emergency  ICU  Direct cost (infants 
with equal 
comorbidities, duration 
of hospitalisation) 

Costs per square foot  pa=statistically 
significant, need for 
nursing and all unit 
staff 

Stevens 
2014123 

44%  United States  Neonates  73 patients, 1 
hospital  

Neonates  Emergency  ICU  p<0.0001, lower costs 
for supplies 
p<0.0001, lower 
depreciation in costs 
Full adjustment of the 
model shows a cost 
advantage for SFR 

p=0.2316, total direct 
costs 
p=0.1551, other costs 
 
General linear model: 
p=0.2854, admission 
p=0.2485, severity  
p=0.2806, duration of 
respiratory support 

p=0.0373, direct costs 
for NICU labour 
p=0.0002, direct costs 
for other labour costs 
(therapies, radiology, 
pharmacy) 

Contemporaneous comparison  

Apple 20144  52%  Sweden  Unclear  81 HCP, 3 ICUs  Mixed  Unclear  ICU      Number of staff 
equired 

Boardman 
20118 

91%  Canada  Unclear  537 beds,  
1 hospital 

Mixed  
   

Mixed  Mixed  Reduced transfers and 
waiting time 
Net social benefits 
taking into account 
upfront and ongoing 
costs and annual 
benefits 

  Cost of a bed per day 
Up‐front land and 
construction costs 
On‐going annual 
maintenance, 
housekeeping, 
operating, additional 
nursing and phsycian 
costs 

Felice Tong 
2018 40 

78%   Australia   Adults   185 patients,  
1 hospital  

Orthopaedic   Elective   Routine   p=0.002u, p=0.002m 

discharge to 
rehabilitation 

   

Harris 200650  63%  United States  Neonates  75 HCP, 21 parents, 
5 NICU units (SFR=2, 
open bay=3) 

Neonates  Unclear  Level 3, 
NICU 

    Construction costs per 
square foot 

 
Harris 200651 

  
63% 

Canada     Adults  976 patients, 1 
hospital, Before and 

Pregnancy  Maternity  Routine      Average costs per 
square foota 

Page 127 of 151

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

   

Single vs shared rooms in hospital ‐ SLR | Page 91 

after new unit 
established 

Knight 201666   59%   United 
Kingdom  

Elderly   100 patients,  
2 hospitals  

Geriatric, 
Dementia  

Mixed   Routine     
 

p=0.17, discharged to 
home 
p=0.19, discharged to 
new care home 

 

Sadatsafavi 
2016111 

100%  Canada  Unclear  8811 patient‐days, 1 
hospital 

Medical and 
surgical 

Unclear  ICU  Costs due to hospital 
acquired infection 

  Construction and 
operating costs 

Evidence synthesis  

Adamson 
20031  

82%  United States, 
International  

Mixed   Unclear  Mixed   Mixed   Mixed       Costs per patient by 
floor plan type 

Voigt 2018141  86%   International   NR   NR   NR   Unclear   Routine   Operational 
efficiencies  
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Appendix: Search Strategy
1. Searches

We ran systematic searches of Medline via PubMed and Embase via embase.com andsupplemented these databases with additional searches of Google Scholar and the NationalInstitute for Health and Care Excellence website using the search strategy below.
Embase search strategy

Search terms Number ofhits (17 Feb2022)
1 'hospital design'/exp OR 'hospital design' OR 'hospital management'/exp OR 'hospitalmanagement' OR 'health care facility'/exp OR 'health care facility' 2,538,404
2 (single OR multi*) NEAR/2 (room* OR bay* OR bed* OR accommodation) 6,553
3 1 AND 2 2,005
PubMed search strategy
Search terms Number ofhits (17Feb 2022)

1 "Hospital Design and Construction"[Mesh] OR "Hospital Administration"[Mesh] OR "HealthFacility Environment"[Mesh] 289,082
2 ((single OR multiple) AND (room OR room* OR bay OR bays OR bed OR beds ORaccommodation)) 70,205
3 1 AND 2 2,599
Google scholar search strategy

Search terms Number ofhits (14 Feb2022)
1 Hospital AND ("single room" OR "multiple room" OR "single bed" OR "multiple bay") 42
NICE website

Search terms Number ofhits (14 Feb2022)
1 "single room" 215

We have used NICE’s online Evidence Search tool (https://www.evidence.nhs.uk).
This search strategy yields 4,563 abstracts for screening after deduplication, once theadditional sources have been included.
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2. Inclusion criteria
The inclusion criteria for the review are set out below.
Criterion Inclusion criterion Exclusion criterion

Population

Adults, adolescents or children who are inpatients inan acute hospital for more than 24 hoursIncludes:Those requiring level 0 or 1 careNeonates, children and young adults (everyoneunder age 18)Pregnant/labouring womenVulnerable adults (those requiring assistance whileliving in the community)Those with dementia or deliriumThose requiring level 2 or 3 careThose primarily receiving rehabilitationThose admitted for elective careThose admitted for emergency care

Patients admitted to long-stay,community or other non-acutehospitalsPatients admitted as day cases toan acute hospitalPatients attending Accident andEmergency or medical assessmentunits but not admitted to an acutehospital

Interventions Staying in a single room for the whole admission
Patients who are relocated to asingle room during their admission(e.g. for isolation due tocontracting infectious disease orfor terminal care)

Comparison Staying in a multi-bed bay or room No direct comparison

Outcomes

In-hospital mortality30-day, or longer, mortalityMorbidity such as falls, deterioration, new pressureulcers and additional diagnosesExperience of patient safety incidentsHospital-acquired infectionQuantitative, qualitative and patient-reportedmeasures of experienceLength of stayCost of stayExperience of accommodation change duringadmission, or number of bed moves duringadmissionImpact on caregivers and family of dependentpatient

Non-clinically relevant outcomesImpact on healthcare professionalsand support staff

Studymethodology
Comparative clinical trials and observational studiesSystematic reviews of relevant studiesStudy protocols: index separately

Non-comparative observationalstudiesNarrative reviews, opinion pieces,letters, editorialsConference abstracts with norelevant data
Study size Any
Language andlocation Any
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3. Studies excluded at full text screening
Citation Reason for exclusion
Adabi, G. et al. (2019). Barriers to sleep in patients hospitalised with an acuteexacerbation of chronic obstructive pulmonary disease. J Sleep Res. 28(SUPPL1).

Outcome: No relevant datareported
Alzheimer's Disease International (2020) World Alzheimer Report 2020 DesignDignity Dementia: dementia-related design and the built environment, Volume1 https://www.alzint.org/u/WorldAlzheimerReport2020Vol1.pdf

Outcome: No relevant datareported
Baillie, J. (2015). Hospitals single-room design evaluated. Health Estate 69(1):27-30. Irretrievable
Bernhardt, J. and Cumming, T. (2013). The elephant in the single room debate:keeping patients active. BMJ Clin Res Ed. 347. Outcome: No relevant datareported
Dean, E. (2010). Patient opinion divided on the introduction of single rooms.Nurs Stand. 24(40): 12-13. Outcome: No relevant datareported
Dean, E. (2015). Study finds ideal ward has a mix of single rooms and multi-bedbays. Nurs Stand. 29(28): 11. Outcome: No relevant datareported
Dulny, G. et al. (2013). An analysis of risk factors of Clostridium difficile infectionin patients hospitalized in the teaching hospital in 2008. Przegladepidemiologiczny 67(3): 445-50, 547-51.

Intervention: No data onsingle room
Kelly, R. et al. (2019). The experience of person-centred practice in a 100%single-room environment in acute care settings-A narrative literature review. JClin Nurs. 28(13-14): 2369-2385.

Outcome: No relevant datareported
Lerner, A. O. et al. (2019). Environmental contamination by carbapenem-resistant Acinetobacter baumannii: The effects of room type and cleaningmethods. Infect Control Hosp Epidemiol. 41(2): 166-171.

Outcome: No relevant datareported
LI, M. et al. (2020). Construction and application of three-dimensionalevaluation model of single bed efficiency in hospital. Chin J Hosp Admin: 127-130.

Irretrievable

Linqvist Leonardsen, AC et al. (2016). A qualitative study of patient experiencesof decentralized acute healthcare services. Scand J Prim Health Care 34(3): 317-324.
Population: not acutehospital

Mental Welfare Commission for Scotland (2015) Making progress: olderfunctional assessment wards.https://www.mwcscot.org.uk/sites/default/files/2019-06/making_progress_older_adult_functional_assessment_wards.pdf

Outcome: No relevant datareported

NIHR Evidence (2015) NIHR Alert: One size does not fit all – evaluating the moveto a hospital with 100% single rooms. https://evidence.nihr.ac.uk/alert/one-size-does-not-fit-all-evaluating-the-move-to-a-hospital-with-100-single-rooms/
Secondary to Maben 2016#1802

NIHR Journals Library Health Services and Delivery Research (2015) Evaluating amajor innovation in hospital design: workforce implications and impact onpatient and staff experiences of all single room hospital accommodation.https://www.journalslibrary.nihr.ac.uk/hsdr/hsdr03030/#/abstract

Duplicate of Maben 2015#1804

Oliver, D. (2021). David Oliver: Should single rooms be the default for NHSinpatients? BMJ 375:n2612. Outcome: No relevant datareported
Pennington, H. and Isles, C. (2013). Should hospitals provide all patients withsingle rooms? BMJ 347: f5695. Outcome: No relevant datareported
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Citation Reason for exclusion
Ali, E. (2020) Single-room maternity care: Systematic review and narrativesynthesis. Nurs Open. 7(6):1661-1670.https://pubmed.ncbi.nlm.nih.gov/33072349

SLR: citation chase

Royal College of Psychiatrists (2020) Next steps for funding mental healthcare inEngland: Infrastructure. Version 2 https://www.rcpsych.ac.uk/docs/default-source/improving-care/better-mh-policy/policy/next-steps-for-funding-mental-healthcare---infrastructure-royal-college-of-psychiatrists-august-2020.pdf

Outcome: No relevant datareported

Russo, PL et al. (2018). Establishing the prevalence of healthcare-associatedinfections in Australian hospitals: Protocol for the Comprehensive HealthcareAssociated Infection National Surveillance (CHAINS) study. BMJ Open 8(11).
Outcome: No relevant datareported

Semret, M. et al. (2016). Cleaning the grey zones of hospitals: A prospective,crossover, interventional study. Am J Infect Control 44(12): 1582-1588. Intervention: No data onsingle room
Sengupta, S. et al. (2021). Not All Multi.drug Resistant Organism (MDRO)S areAlike-Lessons from Candida Auris in Singapore. Antimicrobial Resistance andInfection Control 10(SUPPL 2).

Outcome: No relevant datareported
Shannon, MM. et al. (2019). Can the physical environment itself influenceneurological patient activity? Disabil Rehabil. 41(10): 1177-1189. Intervention: No data onsingle room
Simon, M. et al. (2016). Is single room hospital accommodation associated withdifferences in healthcare-associated infection, falls, pressure ulcers ormedication errors? A natural experiment with non-equivalent controls. J HealthServ Res Policy 21(3): 147-155.

Secondary publication toMaben 2016, no additionaldata
Teo, R. et al. (2015). Patients' preference: Single rooms or shared wards?Scottish Med J 59(4): e40. Outcome: No relevant datareported
Welsh Government (2020) National care review of NHS learning disabilityhospitals provision https://gov.wales/sites/default/files/publications/2020-03/national-care-review-of-learning-disabilities-hospital-inpatient-provision.pdf

Outcome: No relevant datareported
Fairhall, K. et al. (2009). Single-bed versus multi-bed hospital rooms: The casefor patient safety.World Health Design 7: 57-61. Irretrievable
BaHammam, A. (2006). Sleep quality of patients with acute myocardialinfarction outside the ccu environment: A preliminary study.Med Sci Monit12(4): CR168-CR172.

Outcome: No relevant datareported
Harris, S., Farren, M., Janssen, P., Klein, M., & Lee, S. (2004). Single roommaternity care offers an efficient and physician friendly environment, withoutcompromising perinatal outcomes. J Obstetr Gynecol Canada 26, 633–640.

Irretrievable

Ishii, H. et al. (2007). Advantages of silent and air-conditioned environment onpolysomnography. Respir Circul 55(2): 233-236. Irretrievable
Isles, LF., Flynn, R., & Isles, C. (2009). Patient preferences for single rooms orshared accommodation in a district general hospital. Scottish Med J. 54, 5–8. DUPLICATE
Jones, R. et al. (2016). The effects of single-family rooms on parenting behaviorand maternal psychological factors. J Obstet Gynecol Neonatal Nurs 45(3): 359-370. Irretrievable
Feeley, N. et al. (2020). A comparative study of mothers of infants hospitalizedin an open ward neonatal intensive care unit and a combined pod and single-family room design. BMC Pediatrics 20(1).

Outcome: No relevant datareported
Herr, CE. et al. (2003). Additional costs for preventing the spread of methicillin-resistant Staphylococcus aureus and a strategy for reducing these costs on asurgical ward. Infect Control Hosp Epidemiol 24(9): 673-678.

Intervention: No data onsingle room
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Citation Reason for exclusion
Hurst, K. (2009). Do single rooms require more staff than other wards? NursStand 24(4): 16. Population: only data is onstaff workload
Jobe, AH. (2017). The single-family room neonatal intensive care unit – criticalfor improving outcomes? J Pediatr 185: 10-12. Outcome: No relevant datareported
Joshi, R. et al. (2018). Does the architectural layout of a NICU affect alarmpressure? A comparative clinical audit of a single-family room and an open bayarea NICU using a retrospective study design. BMJ Open 8(6): e022813.

Outcome: No relevant datareported
Langley, JM. and Hanakowski, M. (2000). Variation in risk for nosocomialchickenpox after inadvertent exposure. J Hosp Infect 44(3): 224-226. Outcome: No relevant datareported
McKinley, LT. et al. (2022). Implementation of a nutrition care bundle andimproved weight gain of extremely preterm infants to 36 weeks postmenstrualage. J Pediatr 241: 42-47.e42.

Outcome: No relevant datareported
Mental Welfare Commission for Scotland (2018) Young person monitoringreport 2017-2018 https://www.mwcscot.org.uk/sites/default/files/2019-06/young_person_monitoring_report_2017-18.pdf

Outcome: No relevant datareported
National Nursing Research Unit (2009) Policy + Issue 17: Splendid Isolation? Thepros and cons of single occupancy rooms for the NHShttps://www.kcl.ac.uk/nmpc/research/nnru/policy/policy-plus-issues-by-theme/hownursingcareisdelivered/policyissue17.pdf

METHOD

Pellikka, HK. et al. (2020). Finnish parents' responsibilities for their infant's carewhen they stayed in a single family room in a neonatal intensive care unit. JPediatr Nurs 53: e28-e34.
Outcome: No relevant datareported

Rose, P. and Blythe, S. (2008). Use of single rooms on the children's ward: Part1. Paediatr Nurs 20(10): 13-17. SLR
Rose, P. and Blythe, S. (2009). Use of single rooms on the children's ward, Part2: Guideline for practice. Paediatr Nurs 21(1): 31-35. Outcome: No relevant datareported
Saha, S. et al. (2022). Mapping the impact of ICU design on patients, familiesand the ICU team: A scoping review. J Crit Care 67: 3-13. SLR
Servel, AC. and Rideau Batista Novais, A. (2016). [Single-family rooms forneonatal intensive care units impacts on preterm newborns, families, andhealth-care staff. A systematic literature review]. Arch Pediatr 23(9): 921-926. SLR
Shahheidari, M. and Homer, C. (2012). Impact of the design of neonatalintensive care units on neonates, staff, and families: a systematic literaturereview. J Perinat Neonat Nurs 26(3): 260-266.

SLR

Shin, JH. et al. (2000). Nosocomial cluster of Candida lipolytica fungemia inpediatric patients. Eur J Clin Microbiol Infect Dis 19(5): 344-349. Intervention: No data onsingle room
Soleimani, F. et al. (2020). Impacts of the design of a neonatal intensive careunit (single-family room care and open-ward care) on clinical andenvironmental outcomes. Crescent J Med Biol Sci 7(1): 1-6.

SLR

Stolker, JJ. et al. (2006). Are patients' views on seclusion associated with lack ofprivacy in the ward? Arch Psychiatr Nurs 20(6): 282-7. Outcome: No relevant datareported
Tse, Y. (2013). Children thrive on companionship, not single rooms. BMJ Clin.Res. Ed. 347: f6335. METHOD
van de Glind, I. et al. (2007). Do patients in hospitals benefit from single rooms?A literature review. Health Policy 84(2-3): 153-161. SLR
Van Eijk, M. et al. (2010). Quality and quantity of sleep in multiple versus single Outcome: No relevant data
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Citation Reason for exclusion
patient room intensive care units. Intensive Care Med 36: S189. reported
van Veenendaal, NR. et al. (2019). Hospitalising preterm infants in single familyrooms versus open bay units: a systematic review and meta-analysis. LancetChild Adolesc Health 3(3): 147-157. SLR
van Veenendaal, NR. et al. (2020). Hospitalising preterm infants in single familyrooms versus open bay units: A systematic review and meta-analysis of impacton parents. EClinicalMedicine 23. SLR
Vohr, BR. (2019). The importance of parent presence and involvement in thesingle-family room and open-bay NICU. Acta Paediatr 108(6): 986-988. METHOD
WHO Regional Office for Europe – WHO Europe (2009) Capital investment forhealth. Case studies from Europe (2009)https://www.euro.who.int/__data/assets/pdf_file/0014/43322/E92798.pdf

METHOD

Yamaguchi, K. et al. (2019). A Study on Operation Architectural Design andPlanning of Single-Room PICU in JAPAN Children’s Hospital. Sustainable UrbanEnvironments: Research, Design and Planning for the Next 50 Years, EDRA.
Outcome: No relevant datareported

Bigazzi, E., Turrisi, L.,Zagli, G.,Pecile, P.,Bonizzoli, M.,Peris, A. (2010). Bay roomsvs single-bed rooms in intensive care unit nosocomial infections: a case-controlstudy. CritCare 14(Suppl.1):P458-P.http://dx.doi.org/10.1186/cc8690[PubMedPMID: PMC2934264].

Outcome: No relevant datareported

Stevens, D., Thompson, P., Helseth, C., Pottala, J., Khan, M., Munson, D. (2011).A comparison of outcomes of care in an open bay and single family roomneonatal intensive care facility. J Neonat Perinat Med 4: 189–200. Irretrievable
Gotlieb, JB. (2000). Understanding the effects of nurses, patients’ hospitalrooms and patients’ perception of control on the perceived quality of a hospital.Health Mark Q 18:1–14.

Outcome: No relevant datareported
Hamel, M., Zoutman, D., O’Callaghan, C. (2010). Exposure to hospitalroommates as a risk factor for health care–associated infection. Am J InfectControl 38:173–81.

Intervention: No data onsingle room
Heddema, ER. & van Benthem, BHB. (2011). Decline in incidence of Clostridiumdifficile infection after relocation to a new hospital building with single rooms. JHosp Infect 79, 93–98.

METHOD

Okeke, J., Daniel, J., Naseem, A. et al. (2013). Impact of all single rooms withensuite facility in an acute care hospital in Wales (UK). Age Ageing 42(Suppl3):iii1–11.
Outcome: No relevant datareported

Okeke, J., Aithal, S., Edwards, C., Ramakrishna, S., & Singh, I. (2014). Outcome ofinpatient falls in single bedded and multi-bedded bays. Age Ageing 43, ii1–ii11.https://doi.org/10.1093/ageing/afu124.
Outcome: No relevant datareported

Shaughnessy, MK., Micielli, RL., DePestel, DD. et al. (2011) Evaluation of hospitalroom assignment and acquisition of Clostridium difficile infection. Infect ControlHosp Epidemiol 32(3):201–6. [PubMed: 21460503]
Intervention: No data onsingle room

Shepley, MM., Harris, DD., White, R. (2008). Open-bay and single family roomneonatal intensive care units – caregiver satisfaction and stress. Environ Behav40(2):249–268.
Population: Impact on staffonly

Singh, I., Edwards, C., Okeke, J. (2015). Impact of cognitive impairment oninpatient falls in single room setting and its adverse outcomes. J GerontolGeriatr Res S4. S4eS001.
Secondary publication ofSingh 2015, no additionalrelevant data about singlerooms
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Citation Reason for exclusion
Ulrich, RS. (2006). Effects of single versus multi-bed accommodation andoutcomes. Presented at the Symposium on Single-Bed Ward Accommodation,Cardiff, Wales.

METHOD

van Oel, CJ., Mlihi, M., & Freeke, A. (2021). Design models for single patientrooms tested for patient preferences. HERD, 14(1), 31-46. https://doi.org/10.1177/1937586720937995
Outcome: No relevant datareported

Williams, C., & Gardiner, C. (2015). Preference for a single or shared room in aUK inpatient hospice: Patient, family and staff perspectives. BMJ Support PalliatCare 5, 169–174. doi: 10.1136/bmjspcare-2013-000514
Population: hospice – notacute hospital
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Section/top
ic (page no)

Item PRISMA checklist item PRISMA 
harms 

(minimum)

Recommendations for reporting 
harms in systematic reviews 

(desirable)

Check 
if done

Title
Title (3) 1 Identify the report as a systematic review, 

meta-analysis, or both.
Specifically 
mention “harms” 
or other related 
terms, or the 
harm of interest 
in the review.

— X

Abstract
Structured 
summary (4)

2 Provide a structured summary including, as 
applicable: background; objectives; data 
sources; study eligibility criteria, 
participants, and interventions; study 
appraisal and synthesis methods; results; 
limitations; conclusions and implications 
of key findings; systematic review 
registration number.

— Abstracts should report any analysis of 
harms undertaken in the review, if harms 
are a primary or secondary outcome.

X

Introduction
Rationale (5) 3 Describe the rationale for the review in the 

context of what is already known.
— It should clearly describe in introduction or 

in methods section which events are 
considered harms and provide a clear 
rationale for the specific harm(s), 
condition(s), and patient group(s) included 
in the review.

X

Objectives (5) 4 Provide an explicit statement of questions 
being addressed with reference to 
participants, interventions, comparisons, 
outcomes, and study design (PICOS).

— PICOS format should be specified, 
although in systematic reviews of harms 
the selection criteria for P, C, and O may 
be very broad (same intervention may have 
been used for heterogeneous indications in 
a diverse range of patients)

X

Methods
Protocol and 
registration (6)

5 Indicate if a review protocol exists, if and 
where it can be accessed (eg, web 
address), and, if available, provide 
registration information including 
registration number.

— No specific additional information is 
required for systematic reviews of harms.

X

Eligibility 
criteria (6)

6 Specify study characteristics (eg, PICOS, 
length of follow-up) and report 
characteristics (eg, years considered, 
language, publication status) used as 
criteria for eligibility, giving rationale.

— Report how handled relevant studies 
(based on population and intervention) 
when the outcomes of interest were not 
reported.
Report choices for specific study designs 
and length of follow-up.

X

Information 
sources (7)

7 Describe all information sources (eg, 
databases with dates of coverage, contact 
with study authors to identify additional 
studies) in the search and date last 
searched.

— Report if only searched for published data, 
or also sought data from unpublished 
sources, from authors, drug manufacturers 
and regulatory agencies. If includes 
unpublished data, provide the source and 
the process of obtaining it.

X

Search (7) 8 Present full electronic search strategy for 
at least one database, including any limits 
used, such that it could be repeated.

— If additional searches were used 
specifically to identify adverse events, 
authors should present the full search 
process so it can be replicated.

X
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Study 
selection (8)

9 State the process for selecting studies (ie, 
screening, eligibility, included in 
systematic review, and, if applicable, 
included in the meta-analysis).

— If only included studies reporting on 
adverse events of interest, defined if 
screening was based on adverse event 
reporting in title/abstract or full text. If no 
harms reported in the text, report if any 
attempt was made to retrieve relevant data 
from authors.

x

Data 
collection 
process (9)

10 Describe method of data extraction from 
reports (eg, piloted forms, independently, 
in duplicate) and any processes for 
obtaining and confirming data from 
investigators.

— No specific additional information is 
required for systematic reviews of harms.

x

Data items (9) 11 List and define all variables for which data 
were sought (eg, PICOS, funding sources) 
and any assumptions and simplifications 
made.

— Report the definition of the harm and 
seriousness used by each included study (if 
applicable). Report if multiple events 
occurred in the same individuals, if this 
information is available. Consider if the 
harm may be related to factors associated 
with participants (eg, age, sex, use of 
medications) or provider (eg, years of 
practice, level of training). Specify if 
information was extracted and how it was 
used in subsequent results. Specify if 
extracted details regarding the specific 
methods used to capture harms 
(active/passive and timing of adverse 
event).

x

Risk of bias in 
individual 
studies (10)

12 Describe methods used for assessing risk 
of bias of individual studies (including 
specification of whether this was done at 
the study or outcome level), and how this 
information is to be used in any data 
synthesis.

— The risk of bias assessment should be 
considered separately for outcomes of 
benefit and harms.

x

Summary 
measures (11)

13 State the principal summary measures (eg, 
risk ratio, difference in means).

— No specific additional information is 
required for systematic reviews of harms.

x

Synthesis of 
results (11)

14 Describe the methods of handling data and 
combining results of studies, if done, 
including measures of consistency (eg, I2) 
for each meta-analysis.

Specify how zero 
events were 
handled, if 
relevant.

Risk of bias 
across studies 
(11)

15 Specify any assessment of risk of bias that 
may affect the cumulative evidence (eg, 
publication bias, selective reporting within 
studies).

— Present the extent of missing information 
(studies without harms outcomes), any 
factors that may account for their absence, 
and whether these reasons may be related 
to the results.

x

Additional 
analyses (12)

16 Describe methods of additional analyses 
(eg, sensitivity or subgroup analyses, 
meta-regression), if done, indicating which 
were prespecified.

— Sensitivity analyses may be affected by 
different definitions, grading, and 
attribution of adverse events, as adverse 
events are typically infrequent or reported 
using heterogeneous classifications. Report 
the number of participants and studies 
included in each subgroup.

Results
Study 
selection (13)

17 Give numbers of studies screened, 
assessed for eligibility, and included in the 

— If a review addresses both efficacy and 
harms, display a flow diagram specific for 
each (efficacy and harm).

x
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review, with reasons for exclusions at each 
stage, ideally with a flow diagram.

Study 
characteristics 
(14)

18 For each study, present characteristics for 
which data were extracted (eg, study size, 
PICOS, follow-up period) and provide the 
citations.

Define each harm 
addressed, how it 
was ascertained 
(eg, patient 
report, active 
search), and over 
what time period.

Add additional characteristics to: “P” 
(population) patient risk factors that were 
considered as possibly affecting the risk of 
the harm outcome. “I” (intervention) 
professional expertise/skills if relevant (for 
example if the intervention is a procedure). 
“T” (time) timing of all harms assessments 
and the length of follow-up.

x

Risk of bias 
within studies 
(15)

19 Present data on risk of bias of each study 
and, if available, any outcome level 
assessment (see item 12).

— Consider the possible sources of biases that 
could affect the specific harm under 
consideration within the review. Sample 
selection, dropouts and measurement of 
adverse events should be evaluated 
separately from the outcomes of benefit as 
described in item 12, above.

x

Results of 
individual 
studies (16)

20 For all outcomes considered (benefits or 
harms), present, for each study: (a) simple 
summary data for each intervention group 
(b) effect estimates and confidence 
intervals, ideally with a forest plot.

— Report the actual numbers of adverse 
events in each study, separately for each 
intervention.

x

Synthesis of 
results (17)

21 Present results of each meta-analysis done, 
including confidence intervals and 
measures of consistency.

Describe any 
assessment of 
possible causality.

If included data from unpublished sources, 
report clearly the data source and the 
impact of these studies to the final 
systematic review.

N/A

Risk of bias 
across studies 
(18)

22 Present results of any assessment of risk of 
bias across studies (see item 15).

— No specific additional information is 
required for systematic reviews of harms. 
See item 15 above.

x

Additional 
analysis (18)

23 Give results of additional analyses, if done 
(eg, sensitivity or subgroup analyses, 
meta-regression (see item 16)).

— No specific additional information is 
required for systematic reviews of harms.

N/A

Discussion
Summary of 
evidence (18)

24 Summarise the main findings including 
the strength of evidence for each main 
outcome; consider their relevance to key 
groups (eg, healthcare providers, users, 
and policy makers).

— No specific additional information is 
required for systematic reviews of harms.

x

Limitations 
(18)

25 Discuss limitations at study and outcome 
level (eg, risk of bias), and at review level 
(eg, incomplete retrieval of identified 
research, reporting bias).

— Recognise possible limitations of meta-
analysis for rare adverse events (ie, quality 
and quantity of data), issues noted 
previously related to collection and 
reporting.

x

Conclusions 
(19)

26 Provide a general interpretation of the 
results in the context of other evidence, 
and implications for future research.

— State conclusions in coherence with the 
review findings. When adverse events 
were not identified we caution against the 
conclusion that the intervention is “safe,” 
when, in reality, its safety remains 
unknown.

x

Funding
Funding (19) 27 Describe sources of funding for the 

systematic review and other support (eg, 
supply of data); role of funders for the 
systematic review.

— No specific additional information is 
required for systematic reviews of harms.

x
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PRISMA 2020 Checklist

Section and 
Topic 

Item 
# Checklist item 

Location 
where item 
is reported 

TITLE 
Title 1 Identify the report as a systematic review. Title page
ABSTRACT 
Abstract 2 See the PRISMA 2020 for Abstracts checklist. Abstract 

page
INTRODUCTION 
Rationale 3 Describe the rationale for the review in the context of existing knowledge. p.4
Objectives 4 Provide an explicit statement of the objective(s) or question(s) the review addresses. p.4
METHODS 
Eligibility criteria 5 Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses. p.4
Information 
sources 

6 Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted to identify studies. Specify the 
date when each source was last searched or consulted.

p.4 and 
suppl mat.

Search strategy 7 Present the full search strategies for all databases, registers and websites, including any filters and limits used. p.4 and 
appendix 1

Selection process 8 Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many reviewers screened each record 
and each report retrieved, whether they worked independently, and if applicable, details of automation tools used in the process.

p.5 and 
appendix 2

Data collection 
process 

9 Specify the methods used to collect data from reports, including how many reviewers collected data from each report, whether they worked 
independently, any processes for obtaining or confirming data from study investigators, and if applicable, details of automation tools used in the 
process.

p.5

10a List and define all outcomes for which data were sought. Specify whether all results that were compatible with each outcome domain in each 
study were sought (e.g. for all measures, time points, analyses), and if not, the methods used to decide which results to collect.

p.5Data items 

10b List and define all other variables for which data were sought (e.g. participant and intervention characteristics, funding sources). Describe any 
assumptions made about any missing or unclear information.

p.5

Study risk of bias 
assessment

11 Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how many reviewers assessed each 
study and whether they worked independently, and if applicable, details of automation tools used in the process.

p.5

Effect measures 12 Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presentation of results. p.5
13a Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study intervention characteristics and 

comparing against the planned groups for each synthesis (item #5)).
p.5

13b Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary statistics, or data 
conversions.

p.5

13c Describe any methods used to tabulate or visually display results of individual studies and syntheses. p.5
13d Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was performed, describe the 

model(s), method(s) to identify the presence and extent of statistical heterogeneity, and software package(s) used.
p.5

13e Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, meta-regression). p.5

Synthesis 
methods

13f Describe any sensitivity analyses conducted to assess robustness of the synthesized results. N/A
Reporting bias 
assessment

14 Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases). p.5
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PRISMA 2020 Checklist

Section and 
Topic 

Item 
# Checklist item 

Location 
where item 
is reported 

Certainty 
assessment

15 Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome. p.5

RESULTS 
16a Describe the results of the search and selection process, from the number of records identified in the search to the number of studies included in 

the review, ideally using a flow diagram.
p.6 and 
fig.1

Study selection 

16b Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were excluded. Fig.1 and 
appendix

Study 
characteristics 

17 Cite each included study and present its characteristics. p.6, fig.1, 
suppl tables

Risk of bias in 
studies 

18 Present assessments of risk of bias for each included study. Suppl. tab.1

Results of 
individual studies 

19 For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an effect estimate and its precision 
(e.g. confidence/credible interval), ideally using structured tables or plots.

Suppl. Tab 
2-17

20a For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies. N/A
20b Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summary estimate and its precision (e.g. 

confidence/credible interval) and measures of statistical heterogeneity. If comparing groups, describe the direction of the effect.
N/A

20c Present results of all investigations of possible causes of heterogeneity among study results. N/A

Results of 
syntheses

20d Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results. N/A
Reporting biases 21 Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed. N/A
Certainty of 
evidence 

22 Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed. Suppl. Tab 
2-17

DISCUSSION 
23a Provide a general interpretation of the results in the context of other evidence. p.17
23b Discuss any limitations of the evidence included in the review. p.18
23c Discuss any limitations of the review processes used. p.18

Discussion 

23d Discuss implications of the results for practice, policy, and future research. p.18
OTHER INFORMATION

24a Provide registration information for the review, including register name and registration number, or state that the review was not registered. p.19 - 
registration

24b Indicate where the review protocol can be accessed, or state that a protocol was not prepared. p.19

Registration and 
protocol

24c Describe and explain any amendments to information provided at registration or in the protocol. n/a
Support 25 Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the review. p.19 - 

funding
Competing 
interests

26 Declare any competing interests of review authors. p.19 
competing 
interests
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PRISMA 2020 Checklist

Section and 
Topic 

Item 
# Checklist item 

Location 
where item 
is reported 

Availability of 
data, code and 
other materials

27 Report which of the following are publicly available and where they can be found: template data collection forms; data extracted from included 
studies; data used for all analyses; analytic code; any other materials used in the review.

p.19

From:  Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ 2021;372:n71. doi: 
10.1136/bmj.n71

For more information, visit: http://www.prisma-statement.org/ 
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