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AbstrACt
Objectives This review was commissioned by WHO, 
South Africa-Country office because of an exponential 
increase in medical litigation claims related to patient 
safety in obstetrical care in the country. A rapid review 
was conducted to examine the effectiveness of quality 
improvement (QI) strategies on maternal and newborn 
patient safety outcomes, risk of litigation and burden of 
associated costs.
Design A rapid review of the literature was conducted to 
provide decision-makers with timely evidence. Medical 
and legal databases (eg, MEDLINE, Embase, LexisNexis 
Academic, etc) and reference lists of relevant studies were 
searched. Two reviewers independently performed study 
selection, abstracted data and appraised risk of bias. 
Results were summarised narratively.
Interventions We included randomised clinical trials 
(RCTs) of QI strategies targeting health systems (eg, team 
changes) and healthcare providers (eg, clinician education) 
to improve the safety of women and their newborns. 
Eligible studies were limited to trials published in English 
between 2004 and 2015.
Primary and secondary outcome measures RCTs 
reporting on patient safety outcomes (eg, stillbirths, 
mortality and caesarean sections), litigation claims and 
associated costs were included.
results The search yielded 4793 citations, of which 10 
RCTs met our eligibility criteria and provided information 
on over 500 000 participants. The results are presented 
by QI strategy, which varied from one study to another. 
Studies including provider education alone (one RCT), 
provider education in combination with audit and feedback 
(two RCTs) or clinician reminders (one RCT), as well as 
provider education with patient education and audit and 
feedback (one RCT), reported some improvements to 
patient safety outcomes. None of the studies reported on 
litigation claims or the associated costs.
Conclusions Our results suggest that provider education 
and other QI strategy combinations targeting healthcare 
providers may improve the safety of women and their 
newborns during childbirth.

IntrODuCtIOn  
The rising costs in healthcare delivery and 
safety concerns of patients due to medical 
errors and liability claims have resulted in the 
development of policies to promote patient 
safety in medical practice.1–4 An increase in 

the number of medical litigation cases and 
related costs is especially apparent in the 
field of obstetrics.5–7 Clinicians and deci-
sion-makers working in obstetrical care recog-
nise the need to ensure the safety of patients, 
and many professional organisations (eg, 
American College of Obstetricians and Gyne-
cologists, National Health Service) have taken 
steps to make this a priority by evaluating 
current practices and introducing patient 
safety initiatives in their organisations.3 5 8 
Implementation of patient safety initiatives, 
including quality improvement (QI) strate-
gies, aims to reduce the occurrence of avoid-
able adverse events and improve the quality of 
care.8 9 QI strategies can target health systems 
(eg, team changes, case management), 
healthcare providers (eg, provider education, 
audit and feedback) and/or patients (eg, 
patient education, self-management). These 
strategies are typically complex interven-
tions with interacting components involving 
various stakeholders and targeting more than 
one level of care.10 11 The evaluation of the 
effectiveness of these complex interventions 

strengths and limitations of this study

 ► A rapid review was conducted to identify quality 
improvement strategies for obstetrical care with 
supporting evidence from randomised clinical tri-
als published in English between 2004 and 2015; a 
key limitation of the current review is the streamlined 
search and inclusion criteria used to accommodate 
the 6-week timeline for our decision-makers.

 ► To ensure the relevance of our review, commis-
sioners from WHO South Africa-Country office were 
engaged in defining the review scope, developing re-
view questions, approving the protocol and literature 
search strategies, and identifying key messages.

 ► A comprehensive search of the medical and legal 
databases, websites and reference lists of relevant 
studies were performed within the review scope.

 ► Study selection, data abstraction and quality ap-
praisal were performed by two independent review-
ers to minimise subjectivity and random errors.
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is challenging and as such, the impact of QI interventions 
on patient safety outcomes remains unclear.

A scoping review on medical liability reforms and 
QI strategies to improve litigation-related outcomes in 
obstetrics identified several case studies with favourable 
findings.12 Since these findings were primarily limited 
to case studies with small sample sizes, an examination 
of their effectiveness was not feasible. The current rapid 
review, therefore, aimed to examine the effectiveness of 
QI strategies on patient safety outcomes, medical litiga-
tion claims and the associated costs.

MethODs
Commissioning agency
Due to an exponential increase in litigation claims 
related to patient safety in obstetrical care in South 
Africa, WHO South Africa-Country Office commissioned 
a review of patient safety initiatives. In order to provide 
decision-makers with timely results, a rapid review 
approach was collectively agreed on with a 6-week time-
line for completion. Rapid reviews tailor the systematic 
review process to produce information that is relevant to 
decision-maker needs in an abbreviated period of time.13 
The streamlined steps followed in this review included 
limiting: the study design to randomised clinical trials 
(RCTs), search dates to a period of 10 years and language 
of publication to English.

Protocol
A protocol for this review was developed in collabora-
tion with the review commissioner and revised by the 
team systematic review methodologist (ACT) and clini-
cian (SES) (online supplementary file 1; appendix A). 
The conduct and reporting of this review followed guid-
ance from the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses statement (online supplemen-
tary file 2).14

eligibility criteria
The following PICOST (population, intervention, 
comparator, outcome, study design, and other limits) 
eligibility criteria were developed a priori:

Population
Pregnant women and/or newborns receiving care from 
professional healthcare practitioners (eg, physician, 
nurse and midwife) were eligible for inclusion.

Interventions
Interventions with the goal of promoting or ensuring 
patient safety in obstetric care (full definitions are provided 
in online supplementary file 1; appendix B) were eligible 
for inclusion. The patient safety interventions (hereafter 
referred to as QI strategies) targeted health systems (eg, 
clinician reminders, team changes) and/or healthcare 
providers (eg, provider education, audit and feedback). 
Studies with interventions that only targeted patients (eg, 
patient education, self-management) or community health 

workers (eg, village leaders, volunteers) were excluded 
because WHO was interested in interventions that they 
could implement at the health system or healthcare 
provider levels.

Comparators
Other patient safety interventions or usual care were 
eligible comparators.

Outcomes
Adverse safety outcomes (eg, physical or mental damage 
or injury to the pregnant woman, fetus or newborn), 
litigation claims (eg, lawsuits or other legal action) and 
the associated costs (eg, cost of patient safety initiatives 
to reduce harms and litigation or expenditure due to 
medical adverse event or legal outcome) were eligible 
for inclusion. The following outcomes were selected 
by the clinician (SES) on the team and review commis-
sioner as key safety outcomes of interest: stillbirths, peri-
natal mortality, neonatal morality, maternal mortality 
and caesarean sections. However, other patient safety 
outcomes (eg, neonatal morbidity, blood loss and haem-
orrhage) reported in the included studies were also 
reported.

Study design
Due to the rapid nature of the review, only RCTs, including 
cluster randomised trials, were included. Quasi-ran-
domised trials and non-randomised studies were not 
eligible for inclusion.

Other
Additional limits to accommodate the 6-week timeline 
included publication date (ie, 2004–2015) and language 
of publication (ie, English only).

Information sources and literature search
An electronic search of the literature was conducted in 
MEDLINE, Embase, LexisNexis Academic, LegalTrac 
and the Legal Scholarship Network on 13 August 2015. 
The search was limited to RCTs (using a validated search 
filter),15 as well as papers published in English from 2004 
to 2015.

The MEDLINE search strategy was developed by an 
experienced librarian (McGowan) in consultation with 
the research team, approved by the review commissioner, 
and peer-reviewed by another librarian (Cogo) using the 
Peer Review of Electronic Search Strategies checklist.16 
The final search strategy for MEDLINE can be found in 
online supplementary file 1; appendix C, and was adapted 
for the other electronic databases. The bibliographic 
search was supplemented by searching websites of WHO 
(http://www. who. int/ en/) and Canadian Medical 
Protective Association (https://www. cmpa- acpm. ca/ en/ 
home) and scanning reference lists of all included RCTs.

study selection
The search results were screened using our proprietary 
web-based tool, Synthesi.SR.17 The inclusion criteria and 
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screening questionnaires were established a priori for 
screening of titles and abstracts, and full-text articles. 
To ensure inter-rater agreement, a random sample of 
50 citations was pilot tested among the review team with 
100% agreement across reviewers. The remaining search 
results were independently screened by pairs of reviewers 
(JA, WZ, VN, RC, JDI, MG, CW, MK, RW and SM) and 
discrepancies were resolved by a third reviewer (JA,WZ 
or ACT). The same process was followed for screening of 
potentially relevant full-text articles in which a pilot test 
was conducted on a random sample of 20 full-text articles 
with 90% agreement across reviewers.

Data abstraction
Data were collected for predefined sets of items using a 
standardised form in Excel. Data items included study 
characteristics (eg, author, country of conduct and study 
design), patient characteristics (eg, target population and 
sample size), description of the QI strategies (eg, provider 
education and team changes) and patient safety outcome 
results (eg, stillbirths, neonatal mortality, litigation cases 
and costs). The form was pilot tested on one article with 
a facilitated discussion to clarify discrepant items. Pairs 
of reviewers then abstracted data from each article, inde-
pendently (JA, WZ, VN, RC, JDI and MG). Differences 
in abstraction were resolved by discussion and/or the 
involvement of a third team member (JA, WZ, VN, RC 
and ACT). The QI strategies used in each treatment 
arm were identified and categorised by an experienced 
systematic review methodologist (ACT) and clinician 
(SES) independently, and discrepancies were resolved 
through discussion.

risk of bias assessment
Risk of bias of the included RCTs was assessed using the 
7-item Cochrane Risk-of-Bias tool18 by pairs of reviewers 
independently (JA, WZ, VN, RC, JDI and MG). Since all 
reviewers were experienced with this tool, we did not 
conduct a pilot test. For the ‘other bias’ component of the 
tool, we assessed the potential for funding bias, as well as 
the presence of an imbalance in baseline numbers, risk of 
contamination and confounding bias due to differences 
in treatment administration as described by the authors 
of the included studies. Discrepancies were resolved by a 
third reviewer (JA, WZ or ACT).

synthesis
Study, patient and intervention characteristics were 
summarised using descriptive analysis. All patient 
outcomes were synthesised narratively.

Patient involvement
No patients were involved in setting the research question 
or the outcome measures, nor were they involved in the 
design and implementation of the study.

results
The literature search resulted in 4793 citations (figure 1). 
After screening for eligibility based on titles and abstracts, 

276 potentially relevant full-text articles were identi-
fied and screened for inclusion. Ten RCTs19–28 with one 
companion report29 met the inclusion criteria and were 
included.

study characteristics
Although all RCTs were published from 2004 to 2015, they 
were conducted between the years of 1982 and 2011 with 
study durations ranging from 219 24 26 to 21 years27 (online 
supplementary file 1; appendix D). Over 500 000 partici-
pants were included across the RCTs from North America 
(n=5),21 24 26–28 South America (n=2),19 20 Africa (n=2)22 23 
and Australia (n=1).25 Two RCTs were randomised at the 
patient level (RCTs),25 27 while eight were cluster RCTs 
randomised at the obstetrics unit, hospital or district 
level.19–24 26 28

Patient characteristics
Two RCTs described QI strategies targeting the health 
system, such as team changes and case management. 
One of these RCTs focused on QI strategies implemented 
for the improvement of outcomes in pregnant women 
alone,25 while the other involved the care of pregnant 
women and children up to 2 years of age27 (online supple-
mentary file 1; appendix D). All cluster RCTs described 
QI strategies targeting healthcare providers, such as clini-
cians, nurses and midwives.19–24 26 28 The intervention 
settings of the RCTs were hospitals (n=8; 80%), and/or 
communities (n=3; 30%).

risk of bias appraisal
All 10 RCTs were assessed as having a low risk of ascer-
tainment bias since the outcomes were examined using 
objective measures (eg, blood loss; figure 2). Seven 
RCTs (70%) were assessed as having a low risk of bias for 
random sequence generation, as well as low risk of attri-
tion bias. About half of the RCTs were considered to be 
either high or unclear risk of bias for allocation conceal-
ment and selective reporting. Three studies were assessed 
as having a high risk of ‘other bias’21 25 28 due to systemic 
between-group differences in the distribution of baseline 
characteristics, potential bias due to uneven implemen-
tation of the intervention in different clusters, and/or 
failing to assess or adjust for other confounders (eg, base-
line risk of adverse pregnancy outcomes).

Patient safety outcomes
All RCTs reported on patient safety outcomes for mothers 
and their babies. In total, we identified 26 safety outcomes 
reported in the 10 studies. None of the 10 RCTs reported 
on outcomes related to litigation or associated costs. As 
each of the intervention components varied significantly, 
we were unable to statistically combine the results in a 
meaningful way using meta-analyses. Therefore, results 
were synthesised and summarised narratively. The findings 
of each study are presented below by intervention compo-
nents. As a supplement to our results, detailed descriptions 
of each of the included interventions (online supplemen-
tary file 1; appendix E), definitions of key outcomes (online 
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supplementary file 1; appendix F) and study-specific conclu-
sions by outcome (table 1) are also presented.

Provider education (n=2)
Althabe et al19 compared the use of a mandatory second 
opinion by a clinician trained to use a new decision-aid 
tool to usual care before caesarean section. This deci-
sion-aid tool provided clinicians with suggestions and 

recommendations on how to prevent non-emergency 
caesarean sections. This cluster RCT of 149 276 pregnant 
women found a small significant reduction in the rate of 
caesarean section for the intervention versus usual care 
(relative rate reduction 7.3%, 95% CI 0.2 to 14.5). Other 
safety outcomes of maternal, perinatal and neonatal 
mortality, as well as unplanned admission to the neonatal 
intensive care (NICU) and intensive care unit (ICU) 

Figure 1 Study flow diagram. Breakdown of the number of studies identified in the literature, assessed for eligibility, and finally 
included in the rapid review on patient safety initiatives in obstetrics. RCT, randomised clinical trial. 
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showed no significant differences between groups. This 
RCT had an unclear risk of selective reporting bias and 
other bias.

The impact of team and staff training was evaluated in 
a cluster RCT published by Riley and colleagues.28 Three 
hospitals in the United States were compared in this RCT: 
one control hospital (no intervention), one hospital used 
didactic training only (based on an evidence-based teaching 
plan with a focus on leadership, situation monitoring, mutual 
support and communication) and one hospital received 
the full intervention (didactic training with patient simula-
tions from triage through labour and recovery). The 4-year 
follow-up showed no statistically significant differences in the 
pre-intervention and post-intervention results in the hospi-
tals administering the control and didactic programmes on 
the Weighted Adverse Outcome Score (WAOS) including 
10 adverse outcomes. However, the hospital receiving the 
full intervention reported a statistically significant change 
in WAOS, suggesting that a complex intervention including 
didactic training with situational simulation can improve 
the safety of obstetrical patients. This RCT had an unclear 
risk of bias on random sequence generation, incomplete 
outcome reporting, selective reporting bias and allocation 
concealment.

Provider education with audit and feedback (n=2)
A cluster RCT by Chaillet et al21 conducted across 32 
hospitals in Quebec assessed the effect of a multifac-
eted strategy to promote professional onsite training 
(including staff education, educational outreach, as 
well as audit and feedback) on the number of caesarean 
deliveries and other maternal and neonatal outcomes. 
No intervention was administered to the 16 hospitals 
in the control arm. During the 2-year intervention and 
follow-up period, there were 184 952 deliveries included. 
A small, statistically significant reduction in the number 

of caesarean births was observed in the intervention arm 
(p=0.04). The intervention group also had statistically 
significantly lower major neonatal morbidity (p=0.03) 
and a significantly smaller increase in minor neonatal 
morbidity (p<0.001) when compared with the control 
group. There were no significant differences between 
groups in maternal morbidity. This RCT had a low risk of 
bias across all components except allocation concealment 
(unclear) and other risk of bias (high).

Dumont et al23 reported the effects of a complex inter-
vention in a cluster RCT conducted in Senegal and Mali. 
The intervention arm included an initial interactive work-
shop on evidence-based clinical practice and the clinical 
audit process attended by opinion leaders (physicians 
and midwives) from 23 hospitals. The trained opinion 
leaders then returned to their respective hospitals to 
launch maternal death audits and provide on-site training, 
including quarterly educational outreach visits. The control 
arm included 95 236 patients in 23 hospitals that did not 
receive any intervention. Outcomes assessed at baseline 
and after 4 years of follow-up on a total of 191 167 patients 
found that maternal death reviews and on-site training 
may be beneficial for certain populations. Compared with 
the control group, the intervention arm resulted in better 
maternal mortality rates (OR 0.85, 95% CI 0.73 to 0.98), 
although this was limited to capital and district hospitals 
(where mild complications were managed as the first level 
of care, prior to the involvement of regional-level or nation-
al-level hospitals). This RCT was assessed as having a low 
risk of bias on all components except random sequence 
generation and allocation concealment, which were both 
scored as having an unclear risk of bias.

Provider education with clinician reminders (n=1)
Althabe et al20 published a cluster-RCT exploring a multi-
component behavioural intervention to facilitate the 

Figure 2 Risk of bias. Aggregate Cochrane risk-of-bias appraisal results.
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implementation of two evidence-based practices: the 
selective use of episiotomy and active management of the 
third stage of labour. The intervention involved the use 
of opinion leaders, staff training and staff reminders. Ten 
hospitals in Argentina and Uruguay reporting 2963 deliv-
eries acted as the treatment arm. Nine hospitals with 2503 
vaginal deliveries formed the control group and received 
no intervention besides the standard in-service training. 
The outcomes of interest were assessed at baseline and at 
18 months. When looking specifically at the adverse events 
to patients, there was a statistically significant relative rate 
reduction in postpartum haemorrhage and blood loss in 
the intervention arm at 500 mL or more (45%, 95% CI 
9 to 71) and 1000 mL or more (70%, 95% CI 16 to 78). 
Maternal death, maternal admission to the ICU, neonatal 
death, stillbirths or Apgar score <4 did not result in a 
significant difference. The RCT was assessed as having 
an unclear risk of bias associated with random sequence 
generation and allocation concealment.

Provider education with team changes (n=1)
Nielsen and colleagues26 evaluated the effect of staff 
teamwork training on adverse outcomes in labour and 
delivery units in the United States. Teamwork training 
was administered in two parts with selected staff attending 
training sessions on communication and team structure, 
and then returning to their home hospitals to train other 
staff members. Analysis was conducted on 28 536 deliv-
eries. The Adverse Outcome Index (AOI) was used to 
calculate the proportion of patients with one or more 
adverse outcomes. The WAOS was also used to consider 
the relative severity of the included adverse outcomes. 
Some of the adverse events considered in these scores 
included maternal death, neonatal death, uterine 
rupture, maternal admission to the ICU, unplanned 
admission to the NICU, Apgar score <7 and birth trauma. 
However, no statistically significant differences between 
groups were observed for the AOI, WAOS or any of the 
individual adverse outcomes assessed. The risk of bias for 
this RCT was deemed low for all items except other risk of 
bias, which was unclear.

Provider education with audit and feedback and team changes 
(n=1)
The RCT by Horbar et al24 evaluated a multicomponent 
patient safety intervention to promote evidence-based 
surfactant treatment for preterm infants, including 
individualised audit and feedback cycles, education and 
training of staff, and collaboration among intervention 
arm teams. Fifty-seven hospitals administered the patient 
safety intervention, while another 57 hospitals acted as 
the control. The use of surfactant in the delivery room 
was significantly higher in the intervention group than 
the control group (adjusted OR 5.38, 95% CI 2.84 to 
10.20), while the intervention hospitals had significantly 
lower surfactant treatment more than 2 hours after birth 
when compared with the control hospitals (adjusted OR 
0.35, 95% CI 0.24 to 0.53). The other outcomes, including Q
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pneumothorax and infant mortality, were not found to be 
significantly different. The RCT had a high risk of bias 
with respect to allocation concealment and an unclear 
risk of selective outcome reporting bias.

Provider education with audit and feedback, patient education and 
continuous quality improvement (n=1)
In rural Malawi, Colbourn et al22 conducted a two-by-two 
factorial cluster RCT examining the use of a women’s 
group community intervention and a facility-based QI 
intervention to reduce maternal, perinatal and neonatal 
mortality. The first group received the community inter-
vention consisting of patient education, the second group 
received facility-based provider education and audit and 
feedback, the third group received both community and 
facility-based interventions and the final group acted 
as a control arm. The analysis consisted of 5080 in the 
community group, 5335 in the facility group, 5249 in the 
combined group and 4912 infant births in the control 
group. The community intervention group alone had a 
significantly lower perinatal mortality rate (16% lower) 
when compared with control (adjusted OR 0.84, 95% CI 
0.72 to 0.97). On the other hand, the neonatal mortality 
rate was 22% lower in the facility-based+community inter-
ventions combined compared with control (adjusted OR 
0.78, 95% CI 0.60 to 1.01). No significant effects were 
reported for maternal mortality. The RCT was assessed 
as having a low risk of bias on all items except selective 
outcome reporting, which was unclear.

Patient reminders with team changes and patient education (n=1)
Lumley et al25 conducted an RCT in Australia to assess 
the impact of a prepregnancy advice/counselling 
service offered to new mothers (initiated by two obste-
tricians) on the well-being of their second-born chil-
dren. There were 392 women in the intervention arm 
who were identified after the birth of their first child. 
These women worked with a midwife (ie, team changes) 
to identify current health and lifestyle problems, assess 
family/genetic history, receive education and referrals 
as needed, and discuss and develop an appropriate plan 
for their next pregnancy (including a reminder card). 
Meanwhile, 394 women in the control arm received a 
home visit with an opportunity to discuss their first preg-
nancy and ask questions. Outcomes were assessed after 
the birth of the second child. Infants born to mothers 
who received counselling were more likely to be of 
lower birth weight than those who did not, and there 
were no significant differences between the groups 
in secondary outcomes such as perinatal deaths and 
congenital malformations. The RCT had an unclear 
risk of selective reporting bias, and high risk of bias on 
the allocation concealment, incomplete outcome data 
and other bias items.

Case management and team changes (n=1)
One RCT was conducted by Olds et al.27 to determine 
the effect of prenatal and infant home visits by nurses 

on maternal and child mortality. Participants, mostly 
African-American women residing in very poor neigh-
bourhoods, were randomised to one of four treatment 
arms during pregnancy and were followed for 2 years. 
In treatment 1, 166 women received free transportation 
for prenatal appointments. In addition to transport, 514 
women in treatment 2 also received some developmental 
screening and referral services. The third treatment arm 
including 230 women added nurse home visits during 
pregnancy as well as 2 postpartum home visits, while 228 
women in treatment 4 received the most comprehensive 
intervention with transport, screenings, nurse home visits 
during pregnancy and until the child was 2 years old. 
Maternal and infant mortality outcomes were collected for 
all treatment arms after 2 years of follow-up. Participants 
in the combined control arm (treatment 1+treatment 2) 
had more natural, preventable and total infant deaths 
when compared with women receiving a combined inter-
vention including treatment 3 and 4. Survival curves were 
created for each of the treatment arms. When projecting 
to 21 years after randomisation, all-cause mortality in 
mothers was statistically significantly higher in treatment 
1+treatment 2 when compared with treatment 3 alone 
(p=0.007) or when compared with treatment 3+treatment 
4 (p=0.008). The RCT was assessed as having an unclear 
risk of allocation concealment, incomplete outcome data 
and selective reporting bias.

DIsCussIOn
We conducted a rapid review and identified 10 RCTs 
written in English and published between 2004 and 2015 
on complex interventions that can be used to improve 
patient safety in obstetrics. The included RCTs examined 
a broad range of complex patient safety interventions in 
obstetrics with some treatment arms including only one 
QI strategy, while others were multifaceted interventions 
including up to four QI strategies. Many of the included 
studies had a provider education component and the 
results suggest that this intervention, when combined 
with other QI strategies, may improve outcomes. Results 
from two RCTs indicated that provider education with 
audit and feedback may improve patient safety, specif-
ically by lowering neonatal morbidity and caesarean 
births,21 as well as neonatal and maternal mortality,23 
when compared with usual care. In another RCT, patients 
receiving provider education combined with clinician 
reminders had reduced postpartum blood loss and 
haemorrhage when compared with control groups in 
similar settings.20 Finally, an RCT comparing the use of 
provider education with patient education and audit and 
feedback compared with community intervention alone 
demonstrated an improvement in patient safety through 
a reduction in neonatal mortality.22 A future comprehen-
sive systematic review that considers quasi-experimental 
and observational study designs should be conducted on 
this topic to provide a definitive conclusion on whether 
these interventions are indeed effective. Such a systematic 
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review may be able to include more studies, allowing the 
conduct of a meta-analysis of the QI strategies versus 
usual care and potentially quantifying the effectiveness of 
these interventions.

The quality of the included RCTs was generally high, 
with a few areas of concern. It was unclear whether rando-
misation sequence was sufficiently concealed, or whether 
selective outcome reporting was present, since these 
items were unclear for half of the included studies. Also, 
6 out of 10 RCTs were graded as either ‘unclear’ or ‘high 
risk of bias’ for the ‘other bias’ category, as differences 
in baseline characteristics or confounding effects due to 
differences in treatment administration across providers, 
departments or hospitals were concerns reported by the 
study authors themselves.

A major strength of our review was the timely provision 
of high-quality evidence for decision-makers. Our rapid 
review methodology included a comprehensive search 
of the literature using multiple databases, and study 
selection, data abstraction and risk of bias assessment 
performed in duplicate by pairs of reviewers. However, 
as with any rapid review, there are also some limitations 
to be considered. We had to methodologically tailor 
our review to suit the decision-makers needs by limiting 
results to RCTs published in English within a 10-year time-
frame. In addition, the literature search was conducted 
in August 2015 for the purpose of submitting a report 
to the review commissioners who did not request that 
we update our findings. Moreover, variation in adminis-
tration and implementation of the QI strategies across 
settings are unavoidable, especially in cluster RCTs, where 
each hospital acts as an independent unit. Consideration 
should be made of possible confounding effects as a result 
of the hospital setting and care practices (eg, duration, 
frequency and provider). Given the number and range of 
patient safety initiatives included in each study, it is diffi-
cult to ascertain how each of the components included 
in the multifaceted, complex interventions directly 
contributed to the observed effects. Additionally, it was 
challenging to compare across studies as the QI strategies 
were used to address different clinical questions in each 
(eg, prenatal home visits by midwives to reduce preterm 
births compared with teamwork training in hospitals to 
promote guideline implementation). The differences 
in these complex interventions meant we were unable 
to conduct meta-analysis. Moreover, classifying complex 
interventions, such as QI strategies, is challenging30 and 
required two individuals with complementary expertise 
to conduct this task.

Finally, we did not identify any RCTs specifically 
addressing litigation claims or undue costs to the 
healthcare system. However, evidence from non-ran-
domised studies suggests that there may be a relationship 
between a reduction in adverse safety outcomes and a 
reduction in litigation and losses due to medical errors 
and malpractice. These reports5 31 have found that the 
introduction of patient safety programmes, involving a 
combination of strategies targeting health systems and 

healthcare providers, have resulted in the reduction of 
obstetrical adverse events and the number of litigation 
claims and resulting costs. In addition, the community 
and facility-based interventions evaluated in the Colbourn  
et al22 trial were shown to be highly cost-effective in an 
economic evaluation conducted by the study authors.32 
Further research is needed to examine the effectiveness 
and cost-effectiveness of patient safety interventions for 
adverse events, litigation claims and associated costs.

COnClusIOns
Our results suggest that provider education and other QI 
strategy combinations targeting healthcare providers may 
improve the safety of women and their newborns during 
childbirth. In addition, improved patient safety may influ-
ence the risk of medical litigation claims and associated 
costs; however, no direct evidence was found for these 
outcomes. A future systematic review, including a meta-anal-
ysis, may be able to provide more definitive conclusions.
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