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Design: Mixed-method systematic review and narrative synthesis.

Methods: We conducted searches of MEDLINE, CINAHL, Web of Science, Cochrane
Database of Systematic Reviews, and the grey literature from January 1985-August
2018, yielding 151 records. Pairs of reviewers independently applied the inclusion
criteria using a standardized screening tool to both titles/abstracts and full texts.
Overall, 13 studies were retained.

Results: Most studies of single-room care were from the United States and Canada,
and assessed costs, patient satisfaction and/or provider satisfaction. Studies used
cross-sectional and/or pre-post comparative, retrospective descriptive and qualita-
tive designs. Methodological quality of quantitative studies was generally weak, and
few studies conducted inferential statistics. Maternal satisfaction with the single-
room maternity model was positive across the studies; however, healthcare provider

satisfaction was mixed.
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1 | INTRODUCTION assigned as LDRP in 2012, compared with 7% in 1993 (Public

Health Agency of Canada, 2012). In the SRM unit, a childbearing

Single-room maternity care (SRMC)—also known as labour-deliv-
ery-recovery-postpartum (LDRP) care—was developed as an al-
ternative to the traditional labour and delivery suites during the
family-centred care movement, which promoted birth as a normal
family process (Stolte, Myers, & Owen, 1994). First introduced
in South Africa in the 1970s (Notelovitz, 1978), SRMC has been
increasingly taken up by hospitals in North America, Europe and
Australia (Phillips & Fenwick, 2000; Zwelling & Phillips, 2001).
For example, 23% of maternity rooms in Canadian hospitals were

woman and her family stay in one room from admission until dis-
charge from the hospital, without transferring between units, and
the newborn remains with the family at all times to enhance fam-
ily beginnings (Harris, Farren, Janssen, Klein, & Lee, 2004; Phillips
& Fenwick, 2000). SRM units provide a home-or bedroom-like
environment, with medical equipment stored out of sight. This
contrasts with traditional maternity care where labouring women
are first admitted to the labour and delivery unit, and then trans-
ferred to the postpartum unit within hours of birth. Traditional
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maternity rooms are designed like other hospital rooms—small,
with a central bed and medical equipment in view.

2 | BACKGROUND

While the interest in SRMC has grown, the accompanying evi-
dence base to support it is unclear. In their seminal description
of SRMC care published by the Association of Women's Health,
Obstetric and Neonatal Nurses, Phillips and Fenwick (2000) pro-
vided several anecdotal case studies of the positive impact of the
model; however, these findings arose from their private consult-
ing work. Hospital single rooms in general may have a moderate
positive effect on patient-reported outcomes (e.g. satisfaction,
noise level, quality of sleep and privacy), but the impact on patient
safety and health outcomes was equivocal (van de Glind, de Roode,
& Goossensen, 2007). Results of a Cochrane review of nine ran-
domized trials of alternative birth settings for labour and delivery
(Hodnett, Downe, & Walsh, 2012)—such as birth centres, ambient
rooms and Snoezelen rooms—suggested that there were lower rates
of medical interventions and greater maternal satisfaction with
these settings. Similarly, a review of single-family rooms in neo-
natal intensive care units indicated that families preferred single
rooms for the increased privacy and reduced noise, and patients
exhibited shorter length of stay and fewer infection (Shahheidari
& Homer, 2012). While healthcare providers valued single rooms,
they reported concerns about reduced patient visibility, staff com-
munication, workload and physical demands of their job with fur-
ther distance between rooms. More recent concerns highlight the
potential impact of a sensory-deprived environment on preterm
infants’ development and feelings of isolation by parents as well as
staff (Dunn, MacMillan-York, & Robson, 2016).

The decisions around the design of maternity care units are
complex and trade-offs may be necessary between design consid-
erations, staff and patient preferences, and economic demands.
Understanding the impact SRMC may have on patients, care provid-
ers and overall healthcare system may provide directions for policy-
makers’ decisions about implementation of this model. The objective
of this review was to describe SRMC and evaluate its influence on

patient, provider and system outcomes.

3 | THE STUDY
3.1 | Design

We conducted a mixed systematic review (Centre for Reviews &
Dissemination, 2009) and narrative synthesis (Popay et al., 2006)
given the known heterogeneity of the single-room maternity litera-
ture. The PRISMA statement (Moher et al., 2009) was used to guide
the reporting. Our multidisciplinary review team had expertise in
healthcare organizations and workforce, maternity care and knowl-

edge synthesis.

TABLE 1 Medline search strategy

Search strategy

1 exp Rooming In/

2 exp Delivery Rooms/

3 exp Delivery, Obstetric/

4 exp Maternal Health Services/

5 lor2or3or4

6 single room.mp

7 single-room.mp

8 single family.mp

9 single-family.mp

10 labor delivery recovery postpartum.mp
11 labor-delivery-recovery-postpartum.mp
12 labor-delivery-recovery.mp

13 labor delivery recovery.mp

14 6or7or8or9or10or11ori12or13
15 5and 14

3.2 | Methods

We searched MEDLINE (Ovid), CINAHL, Web of Science, and the
Cochrane Database of Systematic Reviews. Searches were adapted
for each database, including appropriate subject headings: sin-
gle room, single family, labor delivery recovery postpartum, labor
delivery recovery, rooming in, delivery room, delivery, obstetric,
maternal health services, maternal care, health services (Table 1
for MEDLINE search strategy). Searches were limited to English-
language publications from 1985-August 2018. Grey literature
searches were conducted through electronic databases (Web of
Science Conference Proceedings Citation Index—Science and Social
Science & Humanities—1990-present; ProQuest Dissertation and
Theses; Google; Google Scholar), hand searches of relevant journals
(e.g. Journal of Nurse Midwifery, Journal of Clinical Nursing, Birth),
professional organization websites (e.g. Association of Women's
Health, Obstetric and Neonatal Nurses; Society of Obstetricians and
Gynaecologists of Canada; Public Health Agency of Canada) and ref-
erence lists of included studies. Search results were imported into
EndNote for duplicate removal.

We included studies that met the following criteria: (a) partici-
pants included mothers, infants, families or providers; (b) described
or evaluated SRMC; (c) assessed patient-, provider- or system-level
outcomes or perceptions of mothers, families and providers; (d)
English-language; and (e) peer-reviewed primary study of any design.
Studies were excluded if the primary focus was not on the impact of
single-room maternity (e.g. simulation or breastfeeding conducted
in single-room maternity), single rooms from other settings (e.g. neo-
natal intensive care units, other areas of the hospital) or care models
that only included labour, delivery, recovery and not postpartum.

Before the screening process, we pilot tested the screening

tool in Microsoft Excel with the review team. Subsequently, two



ALI ET AL.

reviewers independently applied the inclusion criteria using the
standardized screening tool to both abstracts (98.3% agreement)
and full texts (87.5% agreement). Disagreements were resolved by
consensus.

Studies were not excluded based on quality. For quantitative
studies, we used the Effective Public Health Practice Project
Quality Assessment Tool (EPHPP; Thomas, Ciliska, Dobbins, &
Micucci, 2004); six domains were assessed as strong, moderate,
weak or not applicable. For qualitative studies, we used the Critical
Appraisal Skills Programme Qualitative Checklist (CSAP, 2014),
and the 10 domains were assessed as no, yes or can't tell. For mixed
methods studies, we used both the quantitative and qualitative
quality appraisal tools. Two reviewers divided the studies and
independently appraised studies for methodological quality. The
accuracy of the quality assessment was verified by a second in-
dependent reviewer for each study, and disagreements were re-

solved by a third reviewer.

3.3 | Analysis

The review team pilot tested the data extraction form in Microsoft
Excel prior to extracting data. Two reviewers divided the studies and
independently extracted data items including the following: study
year, country, funding sources, study design, participants (eligibility,
response rates and characteristics), description of SRMC and com-
parison units (site, environment, care model, training), data collection
and analysis, and findings. A second reviewer verified all extracted
data to ensure accuracy, and any disagreements were resolved
through discussion between reviewers. Given the heterogeneity of
studies, statistical pooling of the quantitative data for meta-analysis
was not possible. We used a narrative approach (Popay et al., 2006)
to synthesizing the included studies and calculated the frequency of

study characteristics for presentation in a tabular format.

3.4 | Ethics

This review was exempt from ethical approval.

4 | RESULTS
4.1 | Study characteristics

From 166 records, we screened 151 abstracts for inclusion (Figure 1).
A total of 48 full-text articles were reviewed, and 13 studies were
retained for the final synthesis (see Table 2 for study characteris-
tics). There were no controlled studies; studies used predominantly
before-after and cross-sectional comparative (N = 6) or descriptive
designs (N = 5). Most of the included studies were published prior
to 2004 (N = 10) and were from North America (N = 11). Across the

studies, 195 healthcare providers and 1,315 patients were surveyed
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or interviewed, and 15,404 patient records were reviewed (see
Table 3).

4.2 | Quality assessment

The methodological quality of quantitative studies was generally
weak (Table 4); one qualitative study had strong methodological
quality (Rogner, 1995) (Table 5). One study controlled for poten-
tial confounders; Harris et al. (2004) reported group differences
by ethnicity, nulliparous, gestational age at admission, previous
caesarean section and delivery caregiver (p < .05). Four studies
used surveys with evidence for internal reliability (Hickey, 1994,
Janssen, Dennis, & Reime, 2006; Janssen, Harris, Soolsma, Klein, &
Seymour, 2001; Janssen et al., 2005). Harris et al. (2004) used the
same survey as an earlier study (Janssen et al., 2001), but with a
different population (physicians) and the reliability of the tool was
not reported. Beyond describing pilot testing survey tools for face
validity (Bergeron, 2001; Janssen et al., 2001; Janssen, Klein, Harris,
Soolsma, & Seymour, 2000), two studies provided evidence for con-
struct validity through resulting factors from exploratory factor
analysis (Janssen et al., 2005, 2006).

4.3 | Description of single-room maternity care

Overall, descriptions of the environment, nursing preparation and
staffing requirements were sparse (Table 3). Six SRMC units were
described across 10 studies. Units housed between 5-18 single pa-

tient rooms.

4.3.1 | Environment

Five studies briefly highlighted the physical environment of the
units (Gerrits, Hosson, Semmekrot, & Sporken, 2013; Janssen
et al.,, 2000; Olson & Smith, 1992; Permezel, Pepperell, &
Kloss, 1987; Williams & Mervis, 1990). The atmosphere in the
patient room was described as “non-medical, restful, private and
safe” (Gerrits et al., 2013), and “home-like" (Permezel et al., 1987;
Williams & Mervis, 1990), with a “pleasant” décor (Williams &
Mervis, 1990). Comfortable maple furnishings with modern fab-
rics, wall art (Janssen et al., 2000), wall to wall carpeting (Permezel
et al., 1987) and large windows providing natural daylight (Janssen
et al., 2001) were some of the décor features. The rooms were
“large enough” for family members and the healthcare staff to
move around comfortably (Janssen et al., 2001). Common ameni-
ties included television, radio, telephone and stereos. All rooms
had a private bathroom with a walk-in shower. Some bathrooms
had bathtubs to accommodate for hydrotherapy during labour and
water births (Janssen et al., 2000). The rooms were equipped with
special obstetrical beds that convert to various delivery and re-

covery positions, a bassinet and/or an infant warmer. The rooms
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Additional records identified
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(n=18)

Records identified through
database searching
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Records after duplicates removed
(n=151)
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FIGURE 1 Study flow diagram
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synthesis
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contained foetal heart rate monitors, and oxygen, suction, and
medical gas outlets. A comfortable chair or a sofa was available
for the family members and support persons in the curtained-off
area of the room. The labour and delivery equipment was brought
into the patient's room as needed and removed after the delivery
(Janssen et al., 2000). Smaller medical equipment (e.g. intravenous
solutions, gloves, suturing supplies) were stored in steel carts to
avoid a “surgical atmosphere” in the room (Gerrits et al., 2013). To
keep the noise levels low, some units had soundproofing installed
in the walls (Janssen et al., 2001). Some units had a family lounge,
where family members can prepare meals or watch television
(Janssen et al., 2000). Operating rooms were normally not located

on the same hospital floor with the single-room maternity unit.

4.3.2 | Nursing training

Three studies commented on specific nursing training for SRMC
(Hickey, 1994; Janssen et al., 2005; Olson & Smith, 1992). The care
model requires nursing staff to be cross-trained to ensure compe-
tency in labour, delivery, postpartum and infant care skills (Janssen
et al., 2001). Janssen et al. (2005) evaluated a competency-based
perinatal education programme that prepared nurses to practice
in the single-room maternity unit. The programme included a
choice between classroom lessons or self-learning modules tai-
lored to the individual learning needs in the areas of foetal and
neonatal health assessments, labour/delivery skills, postpartum
skills and cardio-pulmonary resuscitation. On completion of the
learning activities, a nurse practiced newly acquired clinical skills

with a preceptor. Nurses were given a 2-day orientation to cover

topics like emergency transfer to the operating room and working
with support staff. Additionally, the nursing instructor was avail-
able daily for the new staff. A “cross-sectional” programme for the
SRMC nurses that included a week-long classroom-based instruc-
tion led by a nurse educator was described (Hickey, 1994). The
programme did not have a standard curriculum. To be considered
cross-trained in labour/delivery, neonatal and postpartum care,
nurses had to successfully complete an examination. Olson and
Smith (1992) mentioned that nurses were cross-trained through
an orientation programme, but no specifics were provided about

the programme.

4.3.3 | Nurse self-efficacy and competence

Janssen et al. (2005) evaluated nurse self-efficacy and competence
before and 6 months after the nursing perinatal competency train-
ing programme. Mean total scores improved for both self-effi-
cacy (mean = 105.4 vs. mean = 110.9, p = .007) and competency
(mean = 96.5 vs. mean = 102.2, p = .017).

4.3.4 | Staffing

Similar to a traditional care unit, SRMC nurse to patient ratio was 1:1
for women in active labour, and 1:4 for mother and infant dyad in the
postpartum period in a seven-bed SRMC unit (Janssen et al., 2001).
The unit was staffed with three nurses, supported by a patient ser-
vices clerk and patient services aid. Nurses and support staff com-

municated by means of wireless telephone system.
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TABLE 2 Characteristics of included studies

Study characteristic N %
Country
United States 6 46.2
Canada 5 38.5
Australia 1 7.7
Netherlands 1 7.7
Year
1987-1999 6 46.2
2000-2004 4 30.8
2005-2009 1 7.7
2010-2015 2 15.4
Design
Before-after, cross-sectional comparative 2 15.4
Before-after 2 15.4
Cross-sectional comparative 2 15.4
Descriptive 5 38.5
Mixed methods 1 7.7
Qualitative 1 7.7
Sample
Patients 9 69.2
Providers 6 46.2
Nurses 4 30.8
Physicians 1 77
Various 1 7.7
Data sources
Survey 8 61.5
Administrative databases, patient records 6 46.2
Interviews 2 154
Outcomes
Patient satisfaction, perceptions 5 38.5
Provider satisfaction, perceptions 6 46.2
Clinical outcomes 4 30.8
Costs 4 30.8

4.4 | Patient satisfaction

Patient satisfaction with single-room maternity was evaluated in
three studies (Janssen et al., 2000, 2006; Olson & Smith, 1992).
Janssen et al. (2000) surveyed three groups of women who were
eligible for SRMC: (a) women admitted to traditional care for the
3 months prior the SRMC unit opening (i.e. historical); (b) women
admitted to traditional care after the SRMC unit opened (i.e. con-
current); and (c) women admitted to the SRMC unit for the first
6 months after opening who preferred traditional care or had no
preference. The survey collected data about adequacy of informa-
tion and support (i.e. being with friends and family), privacy needs,

physical environment, nursing care, teaching, infant feeding and
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discharge planning. Mean satisfaction scores in SRMC patients were
significantly higher in each of the concepts compared with current
traditional care patients (p < .05), except for common hospital is-
sues such as noise level, hospital food and inconsistency of discharge
information.

In a follow-up study, Janssen et al. (2006) developed the 40-item
Care in Obstetrics: Measure for Testing Satisfaction (COMFORTS)
scale. The six subscales resulting from exploratory factor analyses
included the following: confidence in newborn care, postpartum
nursing care, provision of choice, physical environment, respect for
privacy, and labour and delivery nursing care. Mean scores were
significantly higher in the SRMC group (mean = 181.05, SD 15.26)
than the traditional care group (mean = 164.25, SD 19.39) across the
total score (maximum possible score of 200) and in each subscale
(p < .05). Multiparous women across both groups rated confidence
in newborn care higher than primiparous women (mean = 42.8, SD
5.90 vs. mean = 39.7, SD 6.28; p < .001).

Olson and Smith (1992) presented results from cross-sectional
surveys that evaluated patient and staff satisfaction following the
development of a 17-room SRMC unit. Likert-type survey items
ranged from 1 (not satisfied)-5 (most satisfied). Mothers deliver-
ing in the first year of the SRMC unit were satisfied with the unit

(mean = 4.5).

4.5 | Provider satisfaction and perceptions
4.5.1 | Nurse satisfaction

Olson and Smith (1992) concluded that nurses were generally sat-
isfied with providing care in SRMC (mean = 4.0). In another study
(Janssen et al., 2001), a cross-sectional survey was administered
to the SRMC nurses, labour and delivery unit nurses, and postpar-
tum care nurses before and after the new SRMC unit was opened.
The survey measured satisfaction with physical settings, quality
of care and quality of nursing practice environment. Except for
lighting, accessible delivery supplies, and newborn resuscitation
equipment, single-room maternity nurses reported more satisfac-
tion with their physical space and quality of care than either one
or both comparison groups (p < .05). Satisfaction with the nurs-
ing practice environment was not different across groups. Nurses’
responses to the open-ended questions in the survey indicated
that SRMC nurses were pleased with providing family-centred
and continuous care, pleasant physical environment, teamwork

and autonomous practice.
4.5.2 | Physician satisfaction
Harris et al. (2004) surveyed physicians about their satisfac-

tion with the new SRMC unit. Physicians preferred single room

to traditional care unit because of less noise (p < .001), privacy



ALl €T AL.

“LI_WI LEY-/\ursingOpen

N

AN

AN

1y3is Jo 3no
1da si uawdinba |edipaw ‘@aydsowie |ed1paw-uou :swood 3|3uls €T
SWOO0J UOI}I3S UBaIeSdED PUE pJeM node| |euollipel) :aylQ
1y31s Jo 31no 3day si Juawdinba |esipaw
‘paq s|gnop ‘s3uijuied |jem ‘Buijadied ||em 03 ||em :swood 3|3uls §
saljljiqeded Supiojiuow
JeIpJed [eudalew SAISBAUl UM J1un aled |eldads [ejeulsad wood-9
‘woou A1aAodaJ [ed13unsisod pad-9 ‘Wood AIDAIIRP aAI3eIado {7 119YylO
JSWJEM JUBJUI ‘}9[INO0 UOIIINS WNNJBA
pue us3AX0 ‘s1031UOW |B1S0) DIUOIIIS|S ‘Pa( 94NPad04d 0 P9IISAUOD
9q ued Jey] spaq Jnoge| ‘4023p I|-awoy juesea|d :swool 3|3ulIs ZT

SWOOJ UOI}D9S UBDIESaED pue SWOO0J AJDAIDP |euoIIIpel] (dYI0
pa31e2NpPa SS0JD aJaM S3sINN :8uljjels
swooJ 3|3ulg

$9S.NU UIRI}-SS04D 03 padolaAsp swweldold uoljejusiiQ :3ulyjels
juswdinba ajgeAowsa. ‘sqlid pue
‘SI9WIBM UIOGMBU ‘U013INS ‘U9BAXO ‘SI03IUOW B30} :SWO0. 3|3ulIS /T

swooJ wnjedisod Yy3m 93ns AJSAIIBP ¥SIJ MO| WOOJ-G 143Y30
swuweJsdoud 3ulures) Suisanu ejeursad paseq
-Aouajadwod {wa3sAs auoyda|a] SS9|24IM 3SNOY-U| BIA 9}BD[UNWWOD
‘pouad dd ul #:T pue anoge| ul T:T si oljed Jusijed-asinN :3uljjeis
sjeaw 3uijes pue 3uliedaid
10J 92eds a3uno| Ajiwey ‘uljoosdpunos 4amoys yum gniyieq
93.e| ‘uosiad jioddns unoge| Joj paq 1y31| [ednjeu :swood 3|3uls /

Jun Ajiuialew wooJ-3j8uls jo uondluasaqg

"Ajluiajew [euoilipedy ‘|| ‘Ajluiajew woou-3|8uls ‘|\YS ‘wniiedisod ‘dd ‘pajiodal Jou ‘YN :Suoljelnalqqy

AN

Sal}l[10ke) d4edy3jeay 9
SN ‘euelsino’

pue ‘Lnossi|y ‘sesuey

A31j108) 348D 91Ndk Pag-00E
AW ‘Aingsijes

|e3idsoH
BUlW[3Y[IM-sNisIue)
N ‘uasawliN

1un Sulypig Ajjwey
|e31dSOH S,UsWOpA |eAOY
NV ‘auinog|ajn

|jeydsoy Suiyoea|
14 ‘edwe]

|eyidsoy Ajlunwwo)
1D ‘usneHq maN

|eydsoH Ajunwwo)
paisw|O ul a13ua) ypig
NIA “431s3yd20y

|eydsoH s,uswopA D9
2g 4SAN0dUBA

8unias

SM3IAJSIU|

SM3IAJIU|
aseqelep aAleI)SIuIWpY

Aanung
aseqejep aAleISIuIWpY

AdAing

aseqeiep
juaijed 21u0I3d3|]

SspJodaJ jualied

SpJodaJ jualied

AaAing

(%2C'89)
AaAung

(%5°E)
AaAing

ASAing

AaAing

(%S°TP)
Aanung

aseqejep |ejeursad
pue aAIeISIuILPY

(%001)
ASAing

AaAing

(2384
asuodsay) sa24nos ejeq

[INYS] syusied 1T

AN

[19348 ‘240439 INYS] 34835 T
[4o3se

‘a10jaq |NYS] syuaned YN

[600T ‘IN¥YS] s3uaned G/8'T
[800T ‘INYS] siusnied 06£°T
[S00T ‘INL] sauaned zzG'T

[WNYs] syusied 6T

[IN¥S] suaned /4

[INYS] sesinu 0g

[INYS] sesinu 8z

[IN¥S] sjusned epe

[IN1] syuaned 18z

[W¥S] sauaned 05T
[491)e-31042q

Sujulesy NYS] sasinu g1
[1e9A T “Uo1jE

-240J9q |NYS] suemisAyd ¢

[INL 3usundu0d] sjuaned g4¢

[NYS] sjuaned £8g

[dd] sesinu 9z

[IW1] sesinu 9g

[IN¥S] sesinu og

[INL 1uaunduo0d] syusned QT

[IN¥S] sjuaned 5oz

[IWL [ea1i03s1y] syusied Tz

[dnou] syuedidiied

anneyend

9Aesedwod
Spoy3sw paxiiN

13}4e-210499

(2A1309dsou3a.)
aAlduasaqg

(9A1109dsou3al)
aAndunsag

(2A1309dsou3a.)
aAdLRsSaqg

(3uswdojanap
Aaauns) aAndunsaq

(|euo1329s-ssoud)
aAnRduRsaq

9Aljesedwod
|BUOI}295-5504D)

13}4e-210499

aAI3e edWOD [BUOI}IRS

-SS0.D ‘19}4e-210499

9Aesedwod
|BUOI}295-5504D)

aA13eIEdWOD |BUOI}IAS
-SS0.0 ‘19}Je-21049g

usisaq

T10¢C

8861

c661

€10¢

L86T

6861

8661

00¢

900¢

500¢

00¢

100¢

000¢

Jea)

sa1pn3s papnu|

Jausoy

uosagiag

wniq

SIIED)

|9zawad

ASo1H

uos|Q

uassuer

uassuer

sueH

uassuer

uassuer

Joyine
3514

€ 374avl



ALI ET AL.

TABLE 4 Quality appraisal of quantitative studies
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Selection Withdrawals,

Study bias Study design Confounders Blinding Data collection methods drop outs
Janssen et al. (2000) 1 1 2 3 3 2

Janssen et al. (2001) 2 1 2 1 1 1

Harris et al. (2004) 2 1 2 3 1 3

Janssen et al. (2005) 2 1 1 2 1 1

Janssen et al. (2006) 1 1 2 3 1 2

Olson and Smith (1992) 3 3 1 3 3 4

Hickey (1994) 1 3 3 3 1 4
Williams & Mervis, 1990 2 2 3 3 2 N/A
Drum (2011) 3 3 1 3 3 3

Gerrits et al. (2013) 1 3 3 3 3 4
Bergeron (2001)? 3 3 N/A 3 3 N/A
Permezel et al. (1987) 1 3 3 3 3 4

Note: 1, strong; 2, moderate; 3, weak.
Abbreviation: N/A, not applicable.
2Mixed method study.

(p =.01), spaciousness (p = .02), the ability to accommodate water
therapy (p < .001) and family-centred care (p = .02). Physicians
did not significantly differ in their ratings of lighting and acces-
sibility of delivery supplies between SRMC and traditional care
unit. According to a 1-year follow-up survey, 78.7% (p = .003) of
the physicians preferred to work in the single-room maternity

unit.

4.6 | Clinical outcomes

Three studies assessed the impact of single-room maternity on
clinical outcomes of mothers and infants. Harris et al (2004) ex-
plored clinical outcomes before and after the opening of the new
SRMC unit. Cross-sectional data from the hospital perinatal da-
tabases for women who were eligible for SRMC were compared
between those who were admitted to single-room maternity and
those admitted to traditional care. With the exception of lower
rates of electronic foetal monitoring (45.8% vs. 52.7%, p = .004)
and intravenous therapy (45.8% vs. 52.9%, p = .03) in the single-
room group, rates of intrapartum interventions and adverse out-
comes were not significantly different between groups. Length
of stay was shorter in single room (55.1 vs. 61.0 hr, p < .001).
Nulliparous women in the single-room group had significantly
longer first stages of labour (12.0 vs. 10.8 hr, p = .008) and second
stages of labour (120 vs. 90 min, p = .002). Neonatal outcomes
did not differ between groups, with the exception of fewer 1-min
Apgar scores < 7 in single room compared with traditional care
(10.3% vs. 15.8%, p < .001). The two other studies reported a de-
crease in the number of hypoglycaemias (Gerrits et al., 2013) and
no change in perinatal mortality rate after SRMC was implemented
(Williams & Mervis, 1990).

4.7 | System outcomes

Four studies reported cost savings, without using inferential statistics
to test for differences over time (Bergeron, 2001; Drum, 2011; Harris
et al., 2004; Williams & Mervis, 1990). Harris et al. (2004) compared
staffing costs from hospital administrative data from 2 years prior
to opening the single room to the 2 years following the opening of
the single room. The maternity programme FTE positions decreased
from 206-193.7 (6% reduction), for an annual savings of $670,240.
The costs for single-room nurse training programme was $19,800
and direct costs for patients of similar acuity classified by resource
intensity weightings reduced by 24% ($2,377-$1,809). The positive
responses surrounding the opening of the single-room unit resulted
in the closure of a postpartum unit and three delivery rooms in favour
of offering more single room. In the remaining three studies, cost data
were not analysed, rather described. Drum (2011) reported a 12% de-
crease in labour hours, which equalled to over $533,000 in saving.
Olson and Smith (1992) detailed the number of births, total expenses,
total cost per bed day and total cost per disposition for six hospitals:
two traditional model, two LDR and two single room. While authors
concluded that single room and LDR were more cost effective than
traditional model, this statement was not tested and one LDR hospital
exhibited the highest total cost per bed day ($2,248) and total cost per
disposition ($973). One study also described that offering single room
increased private deliveries from 7%-14% (Williams & Mervis, 1990).

5 | DISCUSSION
This is the first systematic review to appraise and synthesize the evi-
dence for SRMC. While results suggest that mothers were satisfied

with the SRMC model, most studies were methodologically weak and
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TABLE 5 Quality appraisal of qualitative studies
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lacked reliable and valid tools to gather and analyse data. Moreover,
there was limited exploration of costs, staffing, and provider and pa-
tient outcomes. Overall, there is limited evidence to suggest differ-
ences between the SRMC and traditional maternity care for patient
and provider satisfaction, clinical or system outcomes.

When compared with traditional care, women were more satisfied
with the SRMC due to the physical setting, continuity and quality of
care, respect for privacy and assistance with infant feeding. However,
no studies used specified effect sizes, and some only included descrip-
tive comparisons rather than inferential statistics. Furthermore, three
studies (Janssen et al., 2001, 2005, 2006) that used statistical testing
and detailed instrument psychometrics were conducted exclusively
at the same hospital in Western Canada. A systematic review of 25
studies (van de Glind et al., 2007) reported an overall higher patient
satisfaction with noise level, quality of sleep, privacy and dignity on
the various single-room patent units (excluding maternity and psychi-
atric settings). While evidence suggests patient satisfaction may be
increased in single-room environments, more evaluation is needed to
evaluate this specifically in a single-room maternity environment in
comparison to a traditional model of care.

Provider satisfaction was measured using self-report surveys in
small samples of nurses and physicians with variable response rates.
While physicians preferred the SRMC to the traditional care, they dis-
liked that emergency equipment and supply carts were less accessible
in single-room maternity and expressed concerns about the distance
of the unit from the operating room (Harris et al., 2004). The findings
about nurses’ satisfaction with the SRMC model are equivocal, some
noting increase in satisfaction, while others do not. In summary, in all
but one study (Stolte et al., 1994) nurses were asked to complete sur-
veys in their work setting. As such, it is possible that to avoid being
reprimanded by their employers and management, nurses’ responses
may have been subjected to social desirability.

The environment in healthcare settings can have effects on clini-
cal and psychological outcomes of patients. In Dijkstra, Pieterse, and
Pruyn (2006) review, they reported positive clinical effects in patients
from increased exposure to natural daylight (reduced length of stay,
mortality rates, perceived stress and pain). Tanja-Dijkstra and Pieterse
(2011) noted that renovations to a psychiatric ward (i.e. lowered ceil-
ings, light-coloured floor tiles, warm wall colours) resulted in improved
mood of the healthcare providers working on the unit. Yet, maternal
and neonatal outcomes (Harris et al., 2004; Permezel et al., 1987) were
not significantly different between the SRMC and traditional care. For
example, Shahheidari and Homer (2012) indicated that single-family
neonatal intensive care unit (NICU) rooms were associated with reduc-
tions in length of stay, increased privacy and fewer patient infections,
compared with the open-bay designs. Similarly, Lester et al. (2014)
found that infants in the single NICU rooms compared with infants in
the open-bay rooms weighed more at discharge, had greater rates of
weight gain and required fewer medical procedures, less sepsis, bet-
ter attention, less physiologic stress, less hypertonicity, less lethargy
and less pain. While research (Bergeron, 2001; Drum, 2011; Harris
et al., 2004; Williams & Mervis, 1990) indicated increased revenues

attributed to space reduction, lower number of full-time positions,
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decreases in labour hours and increase in number of deliveries, only one
study (Harris et al., 2004) conducted statistical testing for significance
in the differences. System outcomes research compared direct costs of
care in open-bay to single rooms in the NICU and shown that care can
be provided in the single-room NICU at no additional cost compared

with the open-bay room (Stevens et al., 2014).

5.1 | Limitations

While we used a robust strategy for searching the literature, some
relevant studies may have been missed. Four of the 13 studies were
conducted at the same Canadian hospital, limiting the generalizabil-
ity of the already small sample of evidence. Although we noted a
potential positive effect of single room on patient satisfaction, it may
be biased due to a portion of the studies being conducted on the
same unit. Thus, we suggest that implementation of the SRMC based

on practice, clinical and system outcomes may be premature.

5.2 | Conclusion

We need to further understand the mechanisms by which SRMC
may or may not lead to positive outcomes for mothers, infants and
the healthcare system. Despite representing the best available evi-
dence, the limitations inherent in the studies identify the need to
conduct rigorous, high-quality comparative studies between SRMC
and traditional care. A greater understanding about SRMC model
will provide data to inform those who wish to develop similar units
and those who wish to use it.

A comprehensive analysis of cost and staffing data are needed to
assess whether there are monetary advantages to the SRMC relative
to traditional maternity care. Of the included studies, no outcomes
were reported for data points beyond 1-year postimplementation
of SRMC. While the single-room design in other areas may have an
impact on clinical outcomes, it is unclear whether this can produce
same benefit in the maternity care unit. Further evaluation of long-
term effects of the SRMC is required.

ACKNOWLEDGEMENTS
Elena Ali is supported by a Canadian Institutes of Health Research
Frederick Banting and Charles Best CGS Doctoral Award.

CONFLICT OF INTEREST

The authors declare that there is no conflict of interest.

AUTHOR CONTRIBUTIONS

All authors: Study design and screening; EA and MH: Data extrac-
tion and quality assessment; JMN: Data checking and quality assess-
ment. All authors: Manuscript drafting and approval.

ETHICAL APPROVAL
Not applicable.

N inaO 1669
ursingQpen _Wl LEY:

Open Access,

ORCID
Elena Ali
Jill M. Norris

https://orcid.org/0000-0002-2104-7145
https://orcid.org/0000-0002-3502-7671

REFERENCES

Bergeron, T. N. (2001). Inpatient obstetric care at Irwin army community
hospital: A study to determine the most efficient organization. (Masters
in Health Administration). Fort Riley, KS: U.S. Army-Baylor University.

Centre for Reviews and Dissemination (2009). CRD'’s guidance for under-
taking reviews in health care. Retrieved from York, UK.

Critical Skills Appraisal Programme (2014). Qualitative research checklist
31.05.13. Retrieved from http://media.wix.com/ugd/dded87_95154
1699e9edc71ceb6c9bacd734c69.pdf

Dijkstra, K., Pieterse, M., & Pruyn, A. (2006). Physical environmen-
tal stimuli that turn healthcare facilities into healing environ-
ments through psychologically mediated effects: Systematic re-
view. Journal of Advanced Nursing, 56(2), 166-181. https://doi.
org/10.1111/j.1365-2648.2006.03990.x

Drum, T. (2011). When old becomes new-Reinventing a care model for a
fast paced Labor and delivery unit. (Master of Science). Bethany, OK:
Southern Nazarene University.

Dunn, M. S., MacMillan-York, E., & Robson, K. (2016). Single family
rooms for the NICU: Pros, cons and the way forward. Newborn and
Infant Nursing Reviews, 16(4), 218-221. https://doi.org/10.1053/j.
nainr.2016.09.011

Gerrits, P., Hosson, M. D., Semmekrot, B., & Sporken, J. (2013). Less hypo-
glycaemias in single room maternity care. Open Journal of Pediatrics,
03(03), 183-185. https://doi.org/10.4236/0jped.2013.33031

Harris, S. J., Farren, M. D., Janssen, P. A, Klein, M. C,, & Lee, S. K. (2004).
Single room maternity care: Perinatal outcomes, economic costs, and
physician preferences. Journal of Obstetrics and Gynaecology Canada,
Journal D'obstétrique Et Gynécologie Du Canada, 26(7), 633-640.
https://doi.org/10.1016/51701-2163(16)30610-7

Hickey, D. A. (1994). The influencing variables of nurses' attitudes toward
practicing in a LDRP unit after having practiced in a traditional maternity
care setting: A thesis submitted to the School of graduate studies. Master
of Science). New Haven, CT: Southern Connecticut State University.

Hodnett, E. D., Downe, S., & Walsh, D. (2012). Alternative versus conven-
tional institutional settings for birth. Cochrane Database of Systematic
Reviews, (8), CDO00012. https://doi.org/10.1002/14651858.CD000
012.pub4

Janssen, P. A, Dennis, C. L., & Reime, B. (2006). Development and psy-
chometric testing of The Care in Obstetrics: Measure for Testing
Satisfaction (COMFORTS) scale. Research in Nursing and Health,
29(1), 51-60. https://doi.org/10.1002/nur.20112

Janssen, P. A., Harris, S. J., Soolsma, J., Klein, M. C., & Seymour, L. C.
(2001). Single room maternity care: The nursing response. Birth,
28(3), 173-179. https://doi.org/10.1046/j.1523-536x.2001.00173.x

Janssen, P. A., Keen, L., Soolsma, J., Seymour, L. C., Harris, S. J., Klein,
M. C., & Reime, B. (2005). Perinatal nursing education for sin-
gle-room maternity care: An evaluation of a competency-based
model. Journal of Clinical Nursing, 14(1), 95-101. https://doi.
org/10.1111/j.1365-2702.2004.01014.x

Janssen, P. A., Klein, M. C., Harris, S. J., Soolsma, J., & Seymour,
L. C. (2000). Single room maternity care and client satisfac-
tion. Birth, 27(4), 235-243. https://doi.org/10.1046/j.1523-
536x.2000.00235.x

Lester, B. M., Hawes, K., Abar, B., Sullivan, M., Miller, R., Bigsby, R., ...
Padbury, J. F. (2014). Single-family room care and neurobehavioral
and medical outcomes in preterm infants. Pediatrics, 134(4), 754-
760. https://doi.org/10.1542/peds.2013-4252

Moher, D., Aless, X., Liberati, A., Liberati, R., Tetzlaff, J., & Altman, D.
G. (2009). Preferred reporting items for systematic reviews and
meta-analyses: The PRISMA statement. Annals of Internal Medicine,


https://orcid.org/0000-0002-2104-7145
https://orcid.org/0000-0002-2104-7145
https://orcid.org/0000-0002-3502-7671
https://orcid.org/0000-0002-3502-7671
http://media.wix.com/ugd/dded87_951541699e9edc71ce66c9bac4734c69.pdf
http://media.wix.com/ugd/dded87_951541699e9edc71ce66c9bac4734c69.pdf
https://doi.org/10.1111/j.1365-2648.2006.03990.x
https://doi.org/10.1111/j.1365-2648.2006.03990.x
https://doi.org/10.1053/j.nainr.2016.09.011
https://doi.org/10.1053/j.nainr.2016.09.011
https://doi.org/10.4236/ojped.2013.33031
https://doi.org/10.1016/S1701-2163(16)30610-7
https://doi.org/10.1002/14651858.CD000012.pub4
https://doi.org/10.1002/14651858.CD000012.pub4
https://doi.org/10.1002/nur.20112
https://doi.org/10.1046/j.1523-536x.2001.00173.x
https://doi.org/10.1111/j.1365-2702.2004.01014.x
https://doi.org/10.1111/j.1365-2702.2004.01014.x
https://doi.org/10.1046/j.1523-536x.2000.00235.x
https://doi.org/10.1046/j.1523-536x.2000.00235.x
https://doi.org/10.1542/peds.2013-4252

ALl €T AL.

ﬂl_wl LEY-/\ursingOpen

151(4), 264-269, W264. https://doi.org/10.7326/0003-4819-151-4-
200908180-00135

Notelovitz, M. (1978). The single-unit delivery system-a safe alternative
to home deliveries. American Journal of Obstetrics and Gynecology,
132(8), 889-894. https://doi.org/10.1016/0002-9378(78)90718-4

QOlson, M. E., & Smith, M. J. (1992). An evaluation of single-room mater-
nity care. Health Care Supervisor, 11(1), 43-49.

Permezel, J. M., Pepperell, R. J., & Kloss, M. (1987). Unexpected prob-
lems in patients selected for birthing unit delivery. Australian and
New Zealand Journal of Obstetrics and Gynaecology, 27(1), 21-23.
https://doi.org/10.1111/j.1479-828X.1987.tb00925.x

Phillips, C. R., & Fenwick, L. (2000). Single-room maternity care: Planning,
developing, and operating the 21st century maternity system. New York,
NY: Association of Women's Health, Obstetric and Neonatal Nurses;
Lippincott.

Popay, J., Roberts, H., Sowden, A., Petticrew, M., Arai, L., Rodgers, M.,
& Britten, N. (2006). Guidance on the conduct of narrative synthesis in
systematic reviews. Retrieved from Lancaster, UK.

Public Health Agency of Canada (2012). Canadian hospitals maternity pol-
icies and practices survey. Retrieved from Ottawa, CA.

Rogner, P. F.(1995). A phenomenological study of caring in the nurse/mother
dyad during childbirthing experiences (master's thesis). Salisbury, MD:
Salisbury State University.

Shahheidari, M., & Homer, C. (2012). Impact of the design of neonatal
intensive care units on neonates, staff, and families: A systematic
literature review. The Journal of Perinatal & Neonatal Nursing, 26(3),
260-266, quiz 267-268. https://doi.org/10.1097/JPN.0b013e3182
61cald

Stevens, D. C., Thompson, P. A., Helseth, C. C., Hsu, B., Khan, M. A,,
& Munson, D. P. (2014). A comparison of the direct cost of care in
an open-bay and single-family room NICU. Journal of Perinatology,
34(11), 830-835. https://doi.org/10.1038/jp.2014.178

Stolte, K., Myers, S. T., & Owen, W. L. (1994). Changes in maternity care
and the impact on nurses and nursing practice. Journal of Obstetric,
Gynecologic, and Neonatal Nursing, 23(7), 603-608. https://doi.
org/10.1111/j.1552-6909.1994.tb01926.x

Tanja-Dijkstra, K., & Pieterse, M. E. (2011). The psychological effects
of the physical healthcare environment on healthcare personnel.
Cochrane Database of Systematic Reviews, (1), CD006210. https://doi.
org/10.1002/14651858.CD006210.pub3

Thomas, B. H., Ciliska, D., Dobbins, M., & Micucci, S. (2004). A pro-
cess for systematically reviewing the literature: Providing the
research evidence for public health nursing interventions.
Worldviews on Evidence-Based Nursing, 1(3), 176-184. https://doi.
org/10.1111/j.1524-475X.2004.04006.x

van de Glind, ., de Roode, S., & Goossensen, A. (2007). Do patients in
hospitals benefit from single rooms? A Literature Review. Health Policy,
84(2-3), 153-161. https://doi.org/10.1016/j.healthpol.2007.06.002

Williams, J. K., & Mervis, M. R. (1990). Use of the labor-delivery-recovery
room in an urban tertiary care hospital. American Journal of Obstetrics
and Gynecology, 162(1), 23-24. https://doi.org/10.1016/0002-
9378(90)90812-L

Zwelling, E., & Phillips, C. R. (2001). Family-centered maternity care in
the new millennium: Is it real or is it imagined? Journal of Perinatal
and Neonatal Nursing, 15(3), 1-12. https://doi.org/10.1097/00005
237-200112000-00002

How to cite this article: Ali E, Norris JM, Hall M, White DE.
Single-room maternity care: Systematic review and narrative
synthesis. Nursing Open. 2020;7:1661-1670. https://doi.
org/10.1002/nop2.586



https://doi.org/10.7326/0003-4819-151-4-200908180-00135
https://doi.org/10.7326/0003-4819-151-4-200908180-00135
https://doi.org/10.1016/0002-9378(78)90718-4
https://doi.org/10.1111/j.1479-828X.1987.tb00925.x
https://doi.org/10.1097/JPN.0b013e318261ca1d
https://doi.org/10.1097/JPN.0b013e318261ca1d
https://doi.org/10.1038/jp.2014.178
https://doi.org/10.1111/j.1552-6909.1994.tb01926.x
https://doi.org/10.1111/j.1552-6909.1994.tb01926.x
https://doi.org/10.1002/14651858.CD006210.pub3
https://doi.org/10.1002/14651858.CD006210.pub3
https://doi.org/10.1111/j.1524-475X.2004.04006.x
https://doi.org/10.1111/j.1524-475X.2004.04006.x
https://doi.org/10.1016/j.healthpol.2007.06.002
https://doi.org/10.1016/0002-9378(90)90812-L
https://doi.org/10.1016/0002-9378(90)90812-L
https://doi.org/10.1097/00005237-200112000-00002
https://doi.org/10.1097/00005237-200112000-00002
https://doi.org/10.1002/nop2.586
https://doi.org/10.1002/nop2.586

