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Abstract 

Introduction: Midwifery Units (MUs) offer a woman-centred approach that prioritises 

physiological birth with judicious and appropriate medical intervention when required. 

Global evidence suggests that MUs provide neonatal safety comparable to Obstetric Units 

(OUs) while enhancing maternal outcomes for low-risk pregnancies. However, their 

integration into European maternity systems remains inconsistent due to structural, policy, 

and awareness-related barriers. A comprehensive evaluation of their clinical outcomes is 

needed to support their expansion. This systematic review evaluates maternal and neonatal 

outcomes in MUs across Europe, providing evidence-based guidance for their integration into 

maternity care. 

Methods: A literature review was conducted following PRISMA guidelines. Studies 

reporting maternal and neonatal outcomes for births planned in Alongside Midwifery Units 

(AMUs) and Freestanding Midwifery Units (FMUs) were included. Data synthesis was 

conducted on the prevalence data in MUs and comparative data with OUs. A meta-analysis 

evaluated primary outcomes prevalent in the literature to assess the feasibility of comparable 

expectations for midwifery units across Europe, similar to those that exist for obstetric units. 

The risk of bias was assessed using the Critical Appraisal Skills Programme (CASP) tools. 

Results: Births in MUs were associated with significantly higher rates of normal vaginal 

delivery (prevalence: 64.9%-91.4% in AMUs; 85.3%,-97.5% in FMUs. AMUvs OU: OR 

2.03 [95% CI: 1.79, 2.31] p=0.001. FMU vs OU: OR 2.44 [95% CI: 1.32, 4.54] p = 0.001), 
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and lower rates of instrumental births (prevalence: 0.6%-10.4% for AMUs and 3%-13.7% for 

FMUs. AMU vs OU OR 0.48 [95% CI: 0.41, 0.56] p<0.00001. FMU vs OU: OR 0.41 [95% 

CI: 0.25, 0.67] p<0.00001), and caesarean sections (prevalence: 1.9%-10.3% for AMUs and 

1.6%-12.3% for FMUs; AMU vs OU: OR 0.47 [0.36, 0.62] p<0.0001. FMU vs OU: OR 0.38 

[0.22, 0.67] p=0.0008) post-transfer compared to OUs. Episiotomy and epidural analgesia 

rates were notably lower (episiotomy: prevalence in AMUs 6.8%-33.1%, in FMUs 8.8%-

27.2%, AMU vs FMU OR 0.60 [0.56, 0.64] p<0.00001. Epidural: prevalence for AMU 4%-

33.8% and for FMU 4.2%-46.6%; AMU vs OU: OR 0.22 [0.12, 0.42] p<0.00001; FMU vs 

OU: OR 0.18 [0.01, 2.33] p=0.004) reflecting a more physiological approach to childbirth. 

Although differences in postpartum haemorrhage and perineal trauma were less pronounced, 

trends favoured AMUs. No significant differences were observed in Apgar scores (Apgar 

score<7 at 5 minutes prevalence in AMUs 0%-1.7%; in FMUs 0.2%-1%. AMU vs OU.: OR 

0.98 [0.75, 1.28] p=0.88 )or small-for-gestational-age rates, reinforcing the safety of MUs for 

newborns.Conclusions: These findings provide valuable insights for clinicians, maternity 

service planners, and policymakers. Standardised data collection and further research are 

needed to enhance comparability across healthcare settings, strengthening the evidence base 

and improving maternal care outcomes. 

Keywords: Midwifery Units, Maternal Outcomes, Neonatal Outcomes, Maternity Care 

Systems, Evidence



 

Chapter 1: Introduction 

 

1.1 Background 

It is established that every woman must be equipped with the necessary information to make 

informed decisions about her pregnancy care, including where she decides to give birth. (1). 

A Midwifery Unit (MU) is a specialised healthcare setting that offers care provided by 

midwives who assume primary professional responsibility during the pregnancy, intrapartum, 

and postpartum periods. Ideally, continuity is maintained by the midwife (or team of 

midwives) that oversees patient care throughout these phases (2). Although midwives are the 

primary professionals responsible for care in this setting, multidisciplinary collaboration must 

remain, with a linked obstetrician and neonatologist consulted for critical organisational and 

clinical decisions to support the MU (3). In this type of setting, the care provided is patient-

centred rather than service-centred to holistically treat childbirth as a physiological, 

psychological, cultural and social event in its entirety. These units offer an alternative to the 

obstetrician-led maternity care that has become prevalent over the last century by 

championing low-intervention births and advocating for the mother’s autonomy and choice, 

thus preventing over-medicalisation of birth when not indicated. 

Recent global-level studies have consistently reported no significant differences in adverse 

outcomes for the mother-infant dyad between deliveries planned in traditional labour wards 

and those planned in midwifery units (MUs). Additionally, a number of these studies have 

emphasised the higher likelihood of women experiencing spontaneous, uncomplicated births, 

as well as favourable perinatal outcomes in the context of midwifery unit care. Many studies 

have also highlighted the need to expand MUs, particularly for low-risk pregnancies(4-6). 

Establishing midwifery units has encountered considerable challenges in Europe. Various 

models exist in different countries, such as alongside MUs (located within the hospital but 

separate from the obstetric unit, also known as AMUs and Freestanding MUs (located within 

the community, also known as FMUs). Governments across Europe show considerable 

variation in the level of support they offer for MUs, with this disparity evident in a wide 

range of policies, regulatory frameworks, and professional guidelines. These differences 

reflect the diverse healthcare priorities, cultural attitudes towards childbirth, and political 

ideologies in each country, leading to inconsistent implementation of midwifery units and 

differing standards of care across the continent. Consequently, the incorporation of 



 

midwifery-led care into national maternity services and the guidelines governing its practice 

remains the exception rather than the rule, leading to significant variation in its accessibility 

and the quality of care available to women across different European nations (7). 

1.2 Rationale for the Systematic Review 

 Conducting a review at the regional level in Europe is crucial, as the implementation of 

midwifery-led care may face common barriers, and health systems in European countries 

often share similarities. These shared features in obstetric care systems provide a relevant 

context to examine maternal and neonatal outcome trends within midwifery unit settings. 

Although midwifery-led care is gaining traction across Europe, the widespread establishment 

of midwifery units (MUs) as the preferred and naturally associated birth setting has yet to be 

realised. One factor contributing to this delay is the lack of a comprehensive synthesis of 

maternal and neonatal clinical outcomes specific to MUs, as previous reviews have largely 

focused on global perspectives.  

This systematic review seeks to fill the gap by synthesising evidence on maternal and 

neonatal clinical outcomes in midwifery units throughout Europe, with due consideration to 

the quality of included studies. By analysing research from various European countries, each 

with its healthcare system, this review aims to offer a clearer understanding of the 

effectiveness and safety of midwifery units in this region, which may help set realistic 

expectations for clinical outcomes. The results will enhance evidence-based 

recommendations that can influence policy decisions and clinical practices, thereby 

promoting the growth of midwifery units in the area. 

1.3 Research Questions and Objectives 

 

The primary objective of this systematic review is to evaluate and synthesise the available 

evidence on maternal and neonatal clinical outcomes in midwifery units across Europe. 

Specifically, the review will address the following research question: 

“What is known about maternal and neonatal clinical outcomes when care is provided in 

European midwifery units?” 

The research question was formulated using the PICO framework:  



 

 

 

1.4 Significance of the Review 

 

This systematic review will provide key insights into midwifery units' maternal and neonatal 

outcomes throughout Europe. The results will improve the understanding of clinical 

outcomes linked to midwifery-led care and will guide healthcare professionals, policymakers, 

and midwifery practitioners regarding the possible benefits and risks of these care models. 

The review will also highlight factors that influence outcomes in midwifery units, such as the 

type of care provided, the healthcare context, and the characteristics of the women receiving 

care. This information will be valuable for improving clinical practice, shaping future policies 

regarding midwifery-led care, and guiding the development of midwifery services in Europe. 

Furthermore, the review will identify areas where further research is needed, particularly 

regarding high-risk pregnancies, the integration of medical interventions in midwifery units, 

and the long-term outcomes for mothers and neonates. By providing a comprehensive 

synthesis of the available evidence, this review will support the development of evidence-

based guidelines for midwifery care in Europe. 



 

Chapter 2: Methods 

 

2.1 Overview of the Systematic Review Approach 

 

This systematic review was conducted to evaluate and synthesise the available evidence on 

maternal and neonatal clinical outcomes in midwifery units across Europe. The review 

adheres to a rigorous, transparent, and reproducible methodology to ensure its findings' 

reliability, transparency, and validity. This systematic approach guarantees that all relevant 

studies are identified, critically appraised, and synthesised in a manner that supports 

evidence-based decision-making in midwifery care policies throughout Europe.  

No restrictions were imposed on the number or type of clinical outcomes to be considered, as 

the aim was to achieve a comprehensive picture of available data. All quantitatively measured 

outcomes were considered. 

 

2.2 Inclusion and Exclusion Criteria 

 

The studies included in this review were selected based on specific inclusion and exclusion 

criteria.  

We included studies of all design types, such as randomised controlled trials (RCTs), cohort 

studies, and observational studies, that evaluated maternal and neonatal outcomes in 

midwifery units throughout Europe. Studies with purely qualitative designs were excluded. 

This study's timeframe was from inception to the submission date of the Protocol to 

PROSPERO. 

This review centres on pregnant women who plan to deliver and are eligible for childbirth in 

midwifery units and their newborns. It also includes women who were transferred due to 

complications arising from their pregnancy or labour or for the purpose of labour pain relief. 

No restrictions were imposed regarding age or health status; however, studies concerning 

high-risk pregnancies were noted and discussed separately (i.e., studies that included a 

population of women with previous caesarean section). 

The intervention of interest was midwifery-led care within midwifery units, including 

freestanding midwifery units (FMUs) and alongside midwifery units (AMUs). Where 

applicable, the comparison group consisted of women who gave birth in traditional hospital 

labour wards, which typically adhere to a more medicalised model of care, including the 

presence of obstetricians and a broader range of interventions. 



 

Studies published in English and other European languages spoken and read fluently by the 

research team were considered, provided they were accessible and relevant to the review. 

Studies in languages outside of these were excluded. 

 

A comprehensive overview of inclusion and exclusion criteria is presented below. 

Table 1 Inclusion and exclusion criteria 

 

 

2.3 Information Sources and Literature Search Strategy 

 

A comprehensive literature search was undertaken using electronic databases to identify 

relevant studies. The platforms employed to perform the searches included EBSCOhost 



 

(CINAHL and MedLine) and OvidOnline (EBM – Cochrane Database of Systematic 

Reviews, the Cochrane Methodology Register Database, MIDIRS, Embase, Emcare, and 

Social Policy and Practice Database), selected for their extensive coverage of peer-reviewed 

obstetrics, midwifery, and healthcare literature. 

The search was also initially intended to be extended to open-access repositories; however, 

this was not implemented, as sufficient results were retrieved from the principal databases. 

The reference lists from key studies and systematic reviews were reviewed to ensure all 

relevant studies were captured. 

The search was conducted on the above platforms using specific terms (Table 2) to achieve 

sensitivity, specificity, and repeatability. These terms were produced by brainstorming 

relevant words and running each on the PubMed MESH (Medical Subject Headings) 

controlled vocabulary thesaurus database to ensure all synonyms, truncations, and spellings 

were included correctly. All applicable terms were selected and used to run the preliminary 

search using Boolean operators to refine the search strategy (Table 2). This search strategy 

was tailored to each database to maximise the identification of relevant articles. 

 

Table 2. Search strategy 

 

 



 

Two independent reviewers screened the initial results and assessed titles and abstracts for 

relevance based on the predefined inclusion and exclusion criteria. Any disagreements were 

resolved through discussion or consultation with a third reviewer. The primary reviewer then 

reviewed full-text articles to confirm eligibility. 

 

2.4 Data Extraction 

 

Two independent reviewers undertook data extraction using a standardised online data 

extraction form (8) to guarantee consistency and accuracy. The data extracted included 

essential study characteristics, such as author, year of publication, study design, and relevant 

details about the population (i.e., sample size, maternal and neonatal characteristics) 

(Appendix I). Moreover, we collected information regarding the intervention (FMU or AMU) 

and the outcomes reported in each study. 

The reviewers discussed and resolved any discrepancies in the data extraction process. Where 

necessary, missing data were clarified by contacting the corresponding authors of the studies, 

ensuring that the data included in the review was complete and accurate. 

 

2.5 Quality Assessment and Risk of Bias 

 

The methodological quality of the included studies was evaluated using established tools 

suited to the specific study designs. For randomised controlled trials (RCTs), we employed 

the “CASP Randomised Controlled Trials Checklist” (9), which gauges study quality based on 

factors such as randomisation, allocation concealment, blinding, and completion of outcome 

data. For cohort and observational studies, we utilised the “CASP Cohort Study Checklist” to 

assess selection bias, comparability, and the accuracy of outcome assessment. 

The matching and confounding control quality was thoroughly examined in stratified 

sampling studies. In research employing matched designs, the matching criteria were 

meticulously reviewed to guarantee comparability between the exposed and unexposed 

groups, thus minimising biases in participant selection. Any potential biases arising from 

unmeasured confounders, such as socioeconomic status and prior caesarean sections, were 

noted during the risk of bias assessment. Furthermore, in instances where a study's 

methodological quality could significantly influence the results, sensitivity analyses were 

conducted to evaluate the robustness of the findings. 

 



 

2.6 Data Synthesis and Analysis 

This systematic review aggregated and statistically evaluated maternal and neonatal outcomes 

from twenty studies across nine European countries. Outcomes were categorised into 

maternal and neonatal subcategories. A meta-analysis was conducted where possible, using 

odds ratios (or adjusted OR where available) to compare outcomes among FMUs, AMUs and 

OUs. Odds ratios summarise the relative risk across care settings for both dichotomous and 

categorical data. Statistical heterogeneity was assessed with the I² statistic, where values over 

50% indicated substantial heterogeneity. In the event that heterogeneity was determined to 

exceed 50%, sensitivity analyses were performed to assess the robustness of the findings 

through the evaluation of the impact of excluding individual studies and a review of the 

respective studies’ quality. Random-effect models were employed to control for confounding 

variables, addressing variability between studies and bias from unmeasured confounders (31). 

2.7 Ethical Considerations 

 

As this systematic review used previously published data, no new ethical approval was 

necessary. However, all included studies were expected to adhere to ethical guidelines for 

protecting participants, such as obtaining informed consent and ensuring confidentiality 

according to established ethical standards. 



 

Chapter 3: Results 

 

3.1 ⁠Study Characteristics 

This systematic review encompasses twenty studies from nine European countries: Norway, 

Germany, Sweden, France, Spain, Ireland, the Netherlands, Belgium, and England. The 

studies exhibited a range of designs, including one cross-sectional observational study, seven 

prospective cohort studies, two randomised controlled trials, and ten retrospective cohort 

studies. Each study was conducted in settings that included an FMU (5 studies), an AMU (14 

studies), or both (1 study). Some studies also made comparisons between outcomes from 

midwifery units and those from comparable populations classified as low-risk, sampled from 

OU settings. Three studies (10-12) stratified the population sample by parity. For the purposes 

of this systematic review, the outcomes of these studies have been aggregated to ensure 

comparability. The populations examined within these studies were classified as low-risk; 

however, the definition of low-risk status exhibited slight variations among the studies. For 

instance, in 2005, Gottvall (13) included women who were transferred to specialist care during 

pregnancy, while other studies, such as Eide (2009) (14), focused exclusively on nulliparous 

women. Waldenström (1997) (15) accepted women with a history of caesarean section, 

provided they subsequently experienced a vaginal birth. These discrepancies in population 

definitions underscore the diverse criteria various countries to establish low-risk status. A 

comprehensive table of study characteristics is in Appendix I. 

A PRISMA flowchart (Appendix II) delineates the study selection process, providing a 

comprehensive overview of the number of records identified, screened, assessed for 

eligibility, and ultimately included in the systematic review. 

3.2 ⁠ Key Results of the Studies 

 

3.2.1 Outcome Measures  

 

The protocol for this review did not specify outcomes, as the team aimed for a comprehensive 

representation of the available data studies. All eligible outcomes reported were considered 

and thoroughly analysed. The results of the studies were categorised into Maternal Outcomes 

and Neonatal Outcomes, each further divided into subcategories according to the nature of 

the results: Intrapartum, Delivery, Postpartum, Perineal, Pain relief, Transfer, Morbidity and 



 

Other for Maternal Outcomes and Scoring, Breastfeeding, Hospital Stay, Morbidity, and 

Other for Neonatal Outcomes. A comprehensive list of Maternal and Neonatal Outcomes can 

be found in Appendixes III and IV. 

A meta-analysis was performed on all primary outcomes identified as prevalent in the studied 

literature to evaluate the feasibility of establishing comparable expectations for outcomes in 

midwifery units across European countries, similar to those currently in place for obstetric 

units. 

 

3.2.2 Summary of Results and Quantitative Synthesis 

 

3.2.2.1 Maternal Outcomes – Normal Vaginal Delivery 

 

The mode of delivery outcome was analysed and reported among most studies included in the 

review. 

Fifteen studies (10,14,16-27) reported on the rates of normal vaginal deliveries (NVDs). In the 

AMU setting, NVD rates varied from 64.9% to 91.4%, while in the FMU setting, the lowest 

outcome reported was 85.3%, and the highest was 97.5%. Eight of these studies provided a 

comparative measure with an OU, where NVD rates ranged from 41.4% to 89.6%, as shown 

in Table 1 (P values, ORs and RRs provided in reference to comparative studies). 

 

 

Table 3 Normal Vaginal Delivery 

 

A meta-analysis was conducted on the comparison of NVDs in AMUs versus OUs, 

employing Odds Ratios (OR) as the effect measure.. 

 



 

 

Figure 1. Meta-analysis of Normal Vaginal Deliveries AMU vs OU 

The pooled OR was 1.74 [95% CI: 1.13, 2.70], indicating that the odds of a normal vaginal 

birth in AMUs are 1.74 times greater than in OUs (P = 0.001). However, considerable 

heterogeneity (I² = 94%) suggested additional influences on outcomes, possibly due to 

differences in populations or methodologies. 

The VanderKooy 2016 study was an outlier, finding no significant difference between AMU 

and OU. 

A sensitivity analysis revealed that excluding the VanderKooy study increased the pooled OR 

to 2.03 [95% CI: 1.79, 2.31] and reduced heterogeneity (I² = 8%).  

 

A comparable analysis was performed to examine the comparative effectiveness of FMUs 

and OUs regarding the same outcome.  

 

 

Figure 2. Meta-analysis of Normal Vaginal Deliveries FMU vs OU 

The overall pooled OR was 2.44 [95% CI: 1.32, 4.54], indicating that the odds of an NVD 

occurring in FMUs are 2.44 times higher than in OUs, and this result is statistically 



 

significant (P = 0.001). The I² value is 81%, indicating moderate to high heterogeneity 

between studies. The Tau² value is 0.05, which indicates moderate variability in the effect 

size between the studies. 

The sensitivity analysis indicated that excluding the Birthplace in England Collaborative 

Group (2011) study results in a marginally decreased pooled OR, changing from 2.44 to 2.04. 

Nonetheless, it continues to exhibit a statistically significant effect favouring FMUs over 

OUs. 

 

3.2.2.2. Maternal Outcomes – Instrumental Delivery 

 

Instrumental deliveries among women necessitating transfer to an OU were documented by 

the majority of studies included in the analysis (Table 2).  

 

 

Table 4. Instrumental Deliveries 

The rates of instrumental births exhibited moderate variability across various studies, with 

rates ranging from a minimum of 0.6% to a maximum of 10.4% for AMUs and from 3% to 

13.7% for FMUs. This discrepancy may be attributed to data aggregation concerning 

nulliparous and multiparous women in certain studies, while others concentrated exclusively 

on nulliparous populations. For example, Gottvall et al. (2004) stratified their results by 

parity, identifying that nulliparous women who planned their births in AMUs experienced 

instrumental births in 8% of cases and 14.4% for women who planned to deliver in the OU, 

while multiparous women exhibited rates of 0.8% and 2.2% respectively. Huitfeldt et al. 

(2016) report comparable outcomes for FMUs, noting that 13.9% of primiparas underwent an 

instrumental birth. In contrast, only 0.9% of multiparas experienced a similar outcome.  

The meta-analysis included seven studies (11,13,16-18,22,23). 



 

 

Figure 3. .Meta-analysis of  Instrumental Deliveries AMU vs OU 

The pooled OR was 0.55 [95% CI: 0.34, 0.89], indicating that the odds of an instrumental 

delivery occurring for AMUs are 45% lower than for OUs. This result is statistically 

significant (P = 0.001). An I² of 91% indicates high heterogeneity, and the Tau² value is 0.19,  

[0.06, 1.81], demonstrating some variance between studies.  

Gottvall 2004 and 2005 show stronger effects with narrower confidence intervals, while 

VanderKooy 2016 has wider intervals and less conclusive results. 

 

 

Figure 4. Meta-analysis of Instrumental Deliveries AMU vs OU, sensitivity results 

 

The updated forest plot excluded VanderKooy's 2016 study, significantly altering results. The 

pooled OR improved to 0.48, statistically significant, and the I² value is now 0%. 

 



 

Similar analyses were conducted to investigate FMU’s performance. 

The pooled OR was 0.41 [95% CI: 0.25, 0.67], which means the odds of the outcome 

occurring in FMUs are 59% lower than in OUs (P< 0.0001, I² = 0). 

 

 

Figure 5. Meta-analysis of Instrumental Deliveries FMU vs OU 

 

3.2.2.3. Maternal Outcomes – Caesarean Section 

 

The incidence of caesarean sections for originally planned AMU births ranged from 1.9% to 

10.3%. For FMUs, these varied from 1.6% to 12.3% of total cases. Studies of planned OU 

deliveries showed that caesarean sections ranged from 4% to 16% of cases (see Table 3)(10-

22,24-28). 

 

Table 3. Caesarean Section 

The forest plot shows meta-analysis results comparing AMUs to OU. 



 

 

Figure 6. Meta-analysis of Caesarean Sections AMU vs OU 

The pooled OR of 0.54 indicates that AMUs significantly reduce the odds of caesarean 

sections compared to OUs by 46%. Notably, the heterogeneity (I² = 92%) suggests variability 

in results, yet the overall findings remain statistically significant. A sensitivity analysis 

reveals a pooled OR of 0.47, showing a 53% lower likelihood of the event occurring in 

AMUs. Although heterogeneity remains (I² = 78%), it slightly decreased after excluding 

weaker studies (Palau Costafreda 2023 and Vanderkooy 2016).  

 

The same outcome was studied in its effect for FMUs compared to OUs. 

 

Figure 7. Meta-analysis of Caesarean Sections FMU vs OU 

 

The pooled OR of 0.38 indicates that, across the two studies, the likelihood of the specified 

outcome occurring in FMUs is significantly lower than in OUs by 62%. The results are 

statistically significant. The I² = 75% indicates a moderate to high degree of heterogeneity.  

 

3.2.2.4. Postpartum Haemorrhage 



 

 

An extensively documented maternal outcome was the incidence of postpartum haemorrhage 

(PPH). In most cases, this was characterised by blood loss exceeding 500 ml, with some 

studies indicating more severe occurrences exceeding 1000 ml or 1500 ml. One study 

documented instances of PPH > 600 ml. Three studies did not specify the definition of PPH; 

therefore, those outcomes were excluded from this analysis. The proportion of women who 

gave birth in FMUs and experienced PPH > 500 ml ranged from 3.5% to 3.6%, whereas in 

AMUs, this range was broader, from 1.3% to 8%. 

Five of these studies were conducted with a comparison to obstetric units, documenting 

PPH>500 ml, ranging from 2.9% to 13%. More severe cases of PPH, characterised by blood 

loss greater than 1000 ml, were recorded in five studies, four of which included a 

comparative measure with an obstetric unit. Instances of PPH exceeding 1500 ml were 

reported in only three studies and indicated lower rates of occurrence, as evidenced by the 

table below (4). 

 

 

Table 4. Postpartum haemorrhage 

A meta-analysis was performed to investigate the distribution of postpartum haemorrhage 

(>500 ml) in AMUs compared to OUs. 

The analysis included four studies that reported relevant data for this outcome (17,20,23,28). 

The pooled OR was 0.73 [95% CI: 0.25, 2.13], suggesting a potential favouring of AMUs 

over OUs. However, this finding does not reach statistical significance (P value = 0.32). A 

sensitivity analysis was conducted; however, this did not produce significant outcomes. 

The same analysis was not performed for FMUs as insufficient data was available for a 

significant study. 

 

3.2.2.5. Maternal Outcomes – Intact Perineum 

 



 

The included studies extensively reported on perineal outcomes, revealing heterogeneous 

results across different settings and within individual contexts. 

An intact perineum was observed in 13% to 61.3% of FMUs and 15.8% to 55% of cases in 

AMUs. In OUs, results that ranged from 22% to 65% of intact perineums (Table 5). 

 

 

Table 5. Postpartum Haemorrhage 

Three studies reported a comparison regarding rates of intact perineum, as shown in the forest 

plot below. The pooled OR was 1.24 [95% CI: 0.47, 3.29], meaning that the odds of the 

outcome occurring in AMUs are 1.24 times higher than in OUs. The P-value, however, was 

0.33, indicating that this result is not statistically significant. The I² = 81%, indicating high 

heterogeneity; sensitivity studies did not yield significant differences. 

 

Figure 8. Meta-analysis of Intact perineum 

 

A limited number of studies examined the perineal outcomes of FMUs compared to OUs for 

each result; therefore, only AMUs were studied. 

 

3.2.2.6. First- and second-degree tears 

 

First- and second-degree lacerations in FMUs represented 34.6%-77.3% of perineal injuries 

while accounting for 11.7%-62.4% in AMUs. Compared to OUs in four studies, the incidence 

ranged from 19.4% to 58.7% of cases. 



 

 

 

Table 6.. First and second degree perineal tears 

Three studies examined the outcomes of first- and second-degree perineal tears in AMUs 

compared to OUs. 

 

Figure 9. First and Second degree perineal tears 

⁠The pooled OR of 0.79 suggests a possible favouring of AMUs over OUs, but the result is not 

statistically significant (P= 0.10. The I² value of 56% indicates moderate heterogeneity. 

While sensitivity analyses lead to more consistent results from a heterogeneity point of view, 

these were not statistically significant. 

 

3.2.2.7. Third- and fourth-degree tears 

 

Third- and fourth-degree lacerations exhibited a more concentrated distribution across 

settings, recording outcomes between 0.6% and 3.2%. 

 

 

Table 7. Third and fourth degree perineal tears 



 

In this meta-analysis, the pooled OR of 0.67 suggests that AMUs may have a lower 

likelihood of the outcome than OUs; however, this result is not statistically significant 

(P=0.52). The I² value of 0% denotes no heterogeneity between the studies. The evidence 

from this meta-analysis does not support a definitive difference between AMUs and OUs 

regarding this outcome. 

 

 

 

Figure 10. Meta-analysis of third and fourth degree tears  

 

3.2.2.8. Episiotomy 

 

Episiotomy rates exhibited significant variation across different settings, with FMUs 

documenting incidences from 8.8% to 27.2%, AMUs reporting rates between 6.8% and 

33.1%, and OUs indicating occurrences from 10.8% to 52.2% (Table 8). 

 

 

Table 8. Episiotomy 

This meta-analysis included five studies, and the pooled OR of 0.60 suggests a significant 

favouring of AMUs over OUs for this outcome (P< 0.00001). ⁠The I² value of 0% indicates no 

heterogeneity. 



 

 

Figure 11. Meta-analysis of Episiotomy AMU vs OU 

Only one study compared this outcome between FMUs and OUs; therefore, meta-analysis 

was not performed. 

 

3.2.2.9 Maternal Outcomes – Epidural 

 

The use of epidural among transferred women was highly reported (Table 9). 

 

 

Table 9. Epidural 

In a meta-analysis of this outcome for AMU vs OU settings, the pooled OR=0.22 indicates 

that AMUs are associated with significantly lower epidural rates than OUs across the 

included studies (P< 0.0001). However, the presence of substantial heterogeneity (I² = 98%) 

and a significant Chi² statistic signals variability among the studies (Figure 12). Sensitivity 



 

analyses were performed; however, they did not reveal any difference in the results and failed 

to reduce heterogeneity. 

 

 

Figure 12. Meta-analysis of epidural AMU vs OU 

The same analysis was conducted for FMUs as shown in the forest plot in Figure 13. 

 

 

Figure 13. Meta-analysis of epidural FMU vs OU 

The pooled OR of 0.18 suggests that FMUs are associated with lower rates of epidural than 

OUs, though the wide confidence interval indicates uncertainty. The P-value=0.004 indicates 

a statistically significant result. ⁠The high heterogeneity (I² = 99%) and significant Chi² 

statistic suggest variability across the included studies. 

 

3.2.2.10 Maternal Outcomes – other 

 



 

The rates of intrapartum transfer were consistent across the studies, ranging from 14.7% to 

28.4% (AMU 21.2%-28.4%; FMU 14.7%-18.2). David et al. (2009) reported a 5.7%, which 

could be attributed to including only multiparous individuals cohort. Postpartum transfer rates 

exhibited consistency across the seven studies that reported this outcome, ranging from 2.4% 

to 4.8% (AMU 2.4%-4.3%; FMU 2.5%-4.8%). 

 

Only four studies documented outcomes related to maternal mortality; however, none of 

these studies reported any instances of such cases. 

 

3.2.2.11 Neonatal outcomes – Apgar Scores 

 

The Apgar score was consistently documented across various studies. However, it was 

recorded in multiple formats across different studies. 

A study conducted by Prelec et al. (2014) reported Apgar scores < 6 at both one and five 

minutes of life. Only one case was documented in the first category within their AMU cohort 

(0.6%). The reported cases in the OU setting constituted 2% and 1.2%, respectively. Palau 

and Costafreda (2023) indicated that Apgar scores < 7 at one minute of life occurred in 0.4% 

of cases in AMUs and 1.9% in OUs. Three additional studies addressed this outcome, 

revealing rates ranging from 0.4% to 5% for FMUs and from 1.9% to 8.1% for OUs. Most 

studies concentrated on Apgar scores <7 at five minutes of life. The rates for AMUs were 

0%-1.7%, for FMUs 0.2%-1%, and from 0.3% to 2.8% for OUs, as evidenced in the table 

below. 

 

 



 

Table 10. Neonatal Apgar Scores 

Only one study investigated the incidence of Apgar < 7 at five minutes of life in FMUs 

compared to OUs, so this meta-analysis focused on AMUs. 

 

Figure 14. Meta-analysis of Apgar scores AMU vs OU 

The pooled OR of 0.98 suggests no significant difference between AMUs and OUs (P= 0.88). 

The I² value of 0% denotes a high level of consistency across the studies. In summary, this 

meta-analysis suggests no clear evidence that AMUs either outperform or underperform 

compared to OUs concerning Apgar scores. 

 

Overgaard (2012) and Hermus (2017) analysed Apgar <9 at five minutes of age. The 

incidence was reported at 1.8% and 1% in the FMU settings studied. Conversely, the OUs 

showed 2.4% and 1.1% rates in each study. 

 

3.2.2.12. Neonatal Outcomes - Small for Gestational Age 

 

Three of the studies included in this analysis reported the rates of Small for Gestational Age 

(SGA) infants in AMUs and presented results ranging from 0.9% to 7.2%. 

None of the studies included in the analysis conducted within FMUs examined the rates of 

SGA. Consequently, a meta-analysis was performed exclusively for AMUs. 



 

 

Figure 15. Meta-analysis of SGA infants AMU vs OU 

The pooled OR of 0.66 suggests that AMUs may be favoured for lower rates of SGA. The 

wide confidence interval indicates high uncertainty, and it includes 1, which suggests that 

there may be no real difference between AMUs and OUs (P=0.30. The high heterogeneity 

(I²=92%) and significant Chi² test suggest that the studies included in the meta-analysis have 

substantial variability in their findings. Sensitivity studies provided low heterogeneity but did 

not change the results or their statistical significance. 

 

3.2.2.13 Neonatal Outcomes – Other 

 

Gottvall et al. (2005) and Vanderkooy (2016) reported congenital abnormalities in AMUs at 

rates of 2.6% and 1.4%, respectively. Hermus et al. (2017) found 0.7% congenital 

abnormalities in an FMU context cases.  

 

Four studies reported exclusive breastfeeding rates at discharge in AMUs, ranging from 

80.5% to 91.8%. Three compared these rates with an OU, and the meta-analysis showed no 

statistically significant difference between AMUs and OUs (OR 1.35 [0.56, 3.25] p=0.19). 

 

Transfer to an NNU was recorded by ten of the included studies. Six of these analysed 

transfers from AMUs (17,19-22,28), and the reported rates ranged between 0.3% to 7.7%. 

Transfers from FMUs (10,12,26,27) accounted for rates between 0.5% and 2.6%. 

 

The documentation of fatal outcomes for infants was identified as the most complex, as it was 

characterised by varying terminologies and definitions across nearly all studies. 



 

Four studies (11,18,22,25) reported on perinatal mortality (deaths between 28 weeks and 7 days 

postpartum) in FMUs and AMUs. Overgaard (2012) found a rate of 0.1% in the FMU, while 

AMU rates ranged from 0.1% to 0.6%. 

Gottvall (2004) reported intrapartum deaths accounting for 0.09% of cases. David (1999) also 

reported on intrapartum deaths but found no cases. 

Three studies (12,26,27) documented neonatal mortality in FMUs. David (2009) reported a rate 

of 0.2% of cases, whereas the other two studies did not indicate any incidence. 

 

3.3⁠ ⁠ Study Quality and Risk of Bias 

 

The bias risk assessment of the twenty studies used the Critical Appraisal Skills Programme 

(CASP) tools (9) for cohort studies and randomised controlled trials. This evaluation assessed 

study validity, confounding variables, participant selection, and outcome reliability. Most 

studies showed low bias risk in areas such as research question clarity and measurements 

mitigation. Some studies exhibited bias risks in findings, intervention delivery, and follow-up 

data completeness. Some studies had high bias risks, particularly in blinding, allocation 

concealment, and randomisation. This outcome arises naturally because a woman's delivery 

environment cannot be blinded. These quality discrepancies highlight the need for careful 

result interpretation, considering methodological limitations. A bias risk assessment for each 

study is in Appendix V.



 

Chapter 4: Discussion 

4.1 Statement of Principal Findings 

This review synthesised evidence regarding maternal and neonatal outcomes in FMUs and 

AMUs, offering a comprehensive understanding of outcomes in the European context by 

providing prevalence data and meta-analyses to quantify differences between MUs and OUs. 

Findings show that planned childbirth in MUs is associated with significantly higher NVD 

rates and lower instrumental births and caesarean sections compared to planned births in OUs 

for similar low-risk cases populations. Episiotomy rates were lower in MUs, and epidural 

analgesia was less frequent. An essential finding of this review is that MUs are safe and, at 

the very least, as safe as OUs (4). 

For additional maternal outcomes, such as PPH and perineal trauma, discrepancies between 

MUs and OUs were less pronounced. The trends suggest a positive link with MUs, indicating 

that while differences may not be as significant as those for NVDs and post-transfer 

instrumental deliveries, MUs continue to offer advantages over OUs. Concerning neonatal 

outcomes, including Apgar scores and rates of SGA infants, no significant differences were 

noted across birth settings, implying that births conducted in MUs do not confer additional 

risks to neonatal well-being.  

4.2  Strengths and Weaknesses of the Study 

The strength of this review lies in its synthesis of evidence from multiple European countries, 

demonstrating that consistent findings across different nations provide a comprehensive 

picture of maternal and neonatal outcomes within MUs. This convergence of results enhances 

the generalisability of the outcomes across various healthcare settings. Furthermore, the 

meta-analysis quantitatively assesses disparities between MUs and OUs, providing a 

statistical measure of these differences. Sensitivity analyses are employed to evaluate study 

heterogeneity, effectively identifying sources of variability and assessing the robustness of 

results.  

However, limitations exist: the literature search focused on English and major European 

languages, potentially excluding relevant studies. The variability in defining “low-risk 

population” and outcomes may complicate direct comparisons; publication bias could 



 

underrepresent studies with null findings. Most included studies were observational, with few 

experimental ones, which may result in residual confounding. Additionally, heterogeneity 

across studies, stemming from differences in study design, population characteristics, and 

outcome definitions, may affect the comparability and generalisability of findings. While 

moderate heterogeneity was observed, methodological literature suggests that when 

heterogeneity is high (e.g., I² > 75%), pooled estimates may become less meaningful, limiting 

their applicability (32). For example, discrepancies exist among included studies regarding 

differences in instrumental birth rates between MUs and OUs. Some studies found no 

significant difference, while others highlight a protective effect of MUs. This heterogeneity 

may stem from different countries’ operational practices, such as staffing models and referral 

pathways (5,25).  Moreover, incorporating various types of MUs (such as FMUs and AMUs) 

and the differing treatment of parity across studies presents additional challenges. Certain 

studies encompassed women of diverse parity, while others concentrated exclusively on 

nulliparous women or women with prior caesarean sections (typically followed by a normal 

vaginal delivery), thereby complicating the interpretation and comparability of results. We 

addressed these issues by acknowledging the varied definitions of low-risk populations and 

parity in the studies, which we considered when synthesising the evidence. These challenges 

highlight the importance of standardising these definitions in future research to improve the 

consistency and generalisability of findings. These issues also point to the need for further 

research using standardised measures for maternal and neonatal outcomes in MUs to reduce 

bias and improve future meta-analyses. 

4.3 Strengths and Weaknesses in Relation to Other Studies 

The findings of this review align with previous research evaluating birth outcomes in MUs, 

further substantiating the proposition that these environments provide safe and effective care 

for low-risk pregnancies. A systematic review conducted by Q. Long in 2016 (33) 

demonstrated that AMUs are correlated with significantly reduced rates of medical 

interventions, including caesarean sections and instrumental deliveries for transferred patients 

while achieving comparable neonatal outcomes to OUs. This evidence supports the 

endorsement of AMUs' role within maternity care systems. Furthermore, the same study 

reported positive outcomes regarding the satisfaction levels of both midwives and women. 

Similarly, research by Hodnett et al. (2012) examining the effects of MU care found that 

women in these settings reported significantly higher levels of satisfaction with their birth 



 

experiences and lower levels of intervention, further supporting the positive outcomes seen in 

AMUs and FMUs (6). The results of our review are in line with a systematic review conducted 

by Scarf et al. in 2018 (5), which examined planned births across various settings in high-

income countries and discovered that births in MUs typically displayed lower rates of 

caesarean sections and instrumental deliveries, with no associated increase in adverse 

neonatal outcomes. This corroborates the conclusions of this review, reinforcing the 

expectation that MUs foster an environment conducive to optimal physiological birth while 

minimising unnecessary medical interventions. The consistency of these results across 

multiple studies indicates that MUs can function as a dependable alternative to OUs for 

women with low-risk pregnancies, striking a balance between safety and diminished 

intervention rates. 

Conversely, it is crucial to acknowledge that although MUs have persistently demonstrated 

favourable outcomes regarding reduced interventions and comparable neonatal safety, certain 

challenges persist concerning the generalisability of these findings. Notably, studies such as 

those conducted by Sandall et al. (2016) emphasise the significance of specialised training 

and the integration of midwifery unit care within national healthcare strategies to attain 

optimal outcomes. Their review indicates that while MUs can provide effective care for low-

risk pregnancies, the expertise and proficiency of midwifery staff, as well as the 

incorporation of these units into broader healthcare systems, are vital for ensuring favourable 

results (2). This implies that the success of MUs does not solely rely on the physical setting 

but also reflects the quality of care rendered by trained midwives and their capacity to 

collaborate effectively with other healthcare professionals as required. 

The findings of this review align with and reinforce the conclusions of several key studies, 

demonstrating that MUs are associated with lower intervention rates and comparable neonatal 

outcomes to OUs. However, further research is needed to explore the factors that contribute 

to the successful implementation of MUs across different national contexts and how they can 

be optimally integrated into existing healthcare systems. Such investigations will be key to 

enhancing the accessibility and effectiveness of midwifery-led care for women with low-risk 

pregnancies. 

4.4 Meaning of the Study: Possible Explanations and Implications for Clinicians and 

Policymakers 



 

The findings of this review provide a clearer understanding of the maternal and neonatal 

outcomes expected in MUs, which may serve as reference points for clinicians and 

policymakers. The high rates of normal vaginal delivery and low intervention rates confirm 

that MUs facilitate physiological birth processes in appropriately selected populations. These 

findings align with research on women’s childbirth preferences, which underscores the 

tendency of many women to seek to avoid unnecessary medical interventions and favour 

birth settings that promote autonomy and facilitate physiological labour (34,35). By 

demonstrating that MUs provide a safe environment with reduced intervention rates, this 

review substantiates their function as a viable option for women who prioritise minimal 

medical intervention while simultaneously ensuring favourable maternal and neonatal 

outcomes. 

The anticipated outcomes outlined in this context serve as a valuable resource for maternity 

care providers. By understanding these outcomes, they can effectively counsel women 

regarding the options available for birth settings: home births, midwifery units, or hospitals. 

National guidelines, such as those from the National Institute for Health and Care Excellence 

(NICE), emphasise the importance of providing evidence-based information to women to 

support informed decision-making regarding their choice of birth setting (36). Additionally, 

this knowledge allows providers to manage and align the expectations of women concerning 

the potential outcomes of their childbirth experiences in MUs. In doing so, care providers can 

foster a more informed decision-making process, ultimately enhancing the overall maternity 

care experience for mothers-to-be. Existing literature highlights that women’s preferences for 

place of birth are influenced by factors such as perceived safety, desire for minimal 

intervention, and trust in midwifery-led care (37,38). By ensuring access to clear, research-

backed information on birth outcomes in different settings, maternity care providers can 

empower women to make choices that align with their values and preferences, ultimately 

improving satisfaction and overall birth experiences. 

The findings presented in this report underscore a critical dimension of maternal healthcare 

for policymakers: the imperative to ensure that Midwifery Units are sufficiently resourced 

and seamlessly integrated within existing healthcare frameworks. The Midwifery Unit 

Standards, developed by the Midwifery Unit Network and City, University of London, 

provide comprehensive guidelines on the philosophy and organisation of care in MUs, aiming 

to improve the quality of maternity care and facilitate the integration of midwifery-led 



 

models within health systems (3).  Similarly, the International Confederation of Midwives 

(ICM) emphasises that Midwife-Led Birth Centres (MLBCs) must be integrated into local 

healthcare services, enabling midwives to consult and refer women to secondary and tertiary-

level services as needed, thereby ensuring a continuum of care (39).  Furthermore, the ICM 

highlights the necessity of an enabling environment that supports the infrastructure, 

professional development, and system-level integration required for midwives to practice 

effectively within their full scope, essential for scaling midwife-led care (40). 

The analogous neonatal outcomes observed across diverse settings further substantiate the 

established safety profile of MUs for low-risk pregnancies, emphasising their pivotal role in 

the strategic planning of maternity services and the allocation of resources. Nonetheless, it is 

essential to acknowledge substantial variability in the reporting of specific neonatal 

outcomes. For instance, Apgar scores exhibit a considerable range of values recorded at 

different minutes of an infant's life. Furthermore, the reporting of fatal adverse events is 

frequently grouped into wider time frames or diverse subgroups, such as “perinatal 

mortality”, “intrapartum death," or even “neonatal death," reported at different points in time. 

This highlights the critical necessity to establish standardised measures and protocols. Such 

protocols and enhanced data collection methodologies are crucial in refining our expectations 

regarding the efficacy of MUs and augmenting the comparability of outcomes across distinct 

healthcare systems. This standardisation will facilitate the identification of best practices and 

ensure that all MUs function at an optimal level of care. 

Additionally, further research into the factors influencing outcome variations will be 

imperative. Specifically, studies should investigate the influence of staffing ratios, clinical 

guideline discrepancies, and transfer policy variations on maternal and neonatal outcomes. 

Longitudinal research that compares midwifery unit models across diverse healthcare systems 

could yield valuable insights regarding the structural factors that impact outcomes. 

Additionally, mixed-methods research that includes qualitative interviews with midwives and 

service users may assist in identifying barriers and facilitators to achieving optimal care 

within MUs. 

A comprehensive understanding of these factors is crucial for fortifying the evidence base 

that supports MUs and can broadly contribute to advancements in care delivery and improved 

maternal and neonatal health outcomes. This research will also enable the development of 



 

targeted strategies designed to mitigate discrepancies in maternity care, thereby promoting 

equity in healthcare across diverse populations. 

4.5 Unanswered Questions and Future Research 

This review provides valuable insights into expected clinical outcomes in midwifery units. 

Nonetheless, several areas need further exploration. More research is essential to explore the 

factors contributing to variability in maternal and neonatal outcomes across different MU 

environments. Differences in admission criteria, transfer protocols, and clinical management 

practices could influence birth outcomes and require a more thorough investigation. 

Secondly, the long-term health outcomes for mothers and neonates after childbirth in MUs 

remain insufficiently examined. Future research should explore the degree to which the 

benefits linked to deliveries in midwifery units persist beyond the immediate postpartum 

period, including potential influences on maternal recovery, breastfeeding establishment, and 

neonatal development. 

In conclusion, it is essential to standardise data collection and reporting practices across 

various studies to enhance the comparability of findings significantly. Establishing uniform 

outcome measures cannot be overstated, as they serve as a foundation for consistency in 

research and facilitate the interpretation of results. By creating clear and comprehensive 

guidelines for reporting maternal and neonatal outcomes within MUs, researchers will be 

better equipped to evaluate anticipated birth outcomes accurately. This standardisation will 

lead to more reliable data and enhance the quality and trustworthiness of systematic reviews 

conducted in this field. Establishing these standardised practices will ultimately improve 

health outcomes for mothers and newborns alike, making them a crucial aspect of ongoing 

research efforts and health policy development.



 

Chapter 5: Conclusion 

This systematic review presents comprehensive evidence regarding the anticipated maternal 

and neonatal outcomes in MUs, reporting notably higher rates of normal vaginal delivery 

compared to other types of delivery settings. Additionally, the review highlights lower 

intervention rates in MUs, while the neonatal outcomes are comparable to those observed in 

OUs.  

These findings offer critical insights for healthcare providers, including clinicians, maternity 

service planners, and policymakers. They provide a benchmark for understanding expected 

outcomes in FMUs and AMUs, thus enhancing their planning and decision-making processes. 

Despite these promising results, the variations in study outcomes underline the necessity for 

more extensive research. Addressing the unanswered questions will help refine expectations 

and improve the comparability of outcomes across various healthcare settings. By 

establishing standardised data collection and reporting protocols, the healthcare community 

can significantly strengthen the evidence base. Such improvements will ultimately contribute 

to better decision-making in maternity care and may lead to enhanced outcomes for mothers 

and their newborns.
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CASP Checklist: 
For Randomised Controlled Trials (RCTs) 

 

 
 
 
 
 
 

 
 
 
 
 
 
During critical appraisal, never make assumptions about what the researchers have done. If it is not 
possible to tell, use the “Can’t tell” response box. If you can’t tell, at best it means the researchers 
have not been explicit or transparent, but at worst it could mean the researchers have not 

Reviewer Name:  

 

Paper Title:   

 

Author:  

 

Web Link:  

 

Appraisal Date:  

 



 

undertaken a particular task or process. Once you’ve finished the critical appraisal, if there are a large 
number of “Can’t tell” responses, consider whether the findings of the study are trustworthy and 
interpret the results with caution. 
 
 
 
 

 
Section A Is the basic study design valid for a randomised controlled trial? 
 
1. Did the study address a clearly formulated 

research question?  
 
 
 
 
 
 
 

Yes  No  Can’t Tell 

CONSIDER:  
Was the study designed to assess the outcomes of an intervention? 
Is the research question ‘formulated’ in terms of: 

• Population studied  
• Intervention given 
• Comparator chosen 
• Outcomes measured? 

 
2. Was the assignment of participants to 

interventions randomised? 
 
 
 
 
 
 
 

Yes  No  Can’t Tell 

CONSIDER:  
• How was randomisation carried out? Was the method appropriate? 
• Was randomisation sufficient to eliminate systematic bias? 
• Was the allocation sequence concealed from investigators and participants? 
 
3. Were all participants who entered the study 

accounted for at its conclusion? 
 
 
 
 
 
 

Yes  No  Can’t Tell 

CONSIDER:  
• Were losses to follow-up and exclusions after randomisation accounted for? 
• Were participants analysed in the study groups to which they were randomised (intention-to-

treat analysis)? 
• Was the study stopped early? If so, what was the reason? 
 
 
Section B Was the study methodologically sound? 
 



 

4. (a) Were the participants ‘blind’ to 
intervention they were given? 

 
 
 
 

Yes  No  Can’t Tell 

(b) Were the investigators ‘blind’ to the 
intervention they were giving to 
participants? 

 
 
 
 
 

Yes  No  Can’t Tell 

(c) Were the people assessing/analysing 
outcome/s ‘blinded’? 
 
 
 
 
 
 

Yes  No  Can’t Tell 

5. Were the study groups similar at the start 
of the randomised controlled trial? 

 
 
 
 
 
 

Yes  No  Can’t Tell 

CONSIDER:  
 Were the baseline characteristics of each study group (e.g. age, sex, socio-economic group) 

clearly set out?  
 Were there any differences between the study groups that could affect the outcome/s? 

6. Apart from the experimental intervention, 
did each study group receive the same level 
of care (that is, were they treated equally)? 
 
 
 
 
 
 
 

Yes  No  Can’t Tell 

CONSIDER:  
 Was there a clearly defined study protocol? 
 If any additional interventions were given (e.g. tests or treatments), were they similar between 

the study groups? 
 Were the follow-up intervals the same for each study group? 

  

Section C: What are the results? 

 
7. Were the effects of intervention reported 

comprehensively? 
 
 
 
 

Yes  No  Can’t Tell 



 

 
 

 
CONSIDER:  
• Was a power calculation undertaken? 
• What outcomes were measured, and were they clearly specified? 
• How were the results expressed? For binary outcomes, were relative and absolute effects 

reported? 
• Were the results reported for each outcome in each study group at each follow-up interval? 
• Was there any missing or incomplete data? 
• Was there differential drop-out between the study groups that could affect the results? 
• Were potential sources of bias identified? 
• Which statistical tests were used? 
• Were p values reported? 
 
8. Was the precision of the estimate of the 

intervention or treatment effect reported? 

 

 

 

 

 

Yes  No  Can’t Tell 

CONSIDER:  
• Were confidence intervals (CIs) reported? 

9. Do the benefits of the experimental 
intervention outweigh the harms and costs? 

 

 

 

 

 

Yes  No  Can’t Tell 

CONSIDER:  
 What was the size of the intervention or treatment effect?  
 Were harms or unintended effects reported for each study group? 
 Was a cost-effectiveness analysis undertaken? (Cost-effectiveness analysis allows a 

comparison to be made between different interventions used in the care of the same 
condition or problem.) 

 

Section D: Will the results help locally? 

 
10. Can the results be applied to your local 

population/in your context? 
 
 
 
 
 
 

Yes  No  Can’t Tell 



 

 
CONSIDER: 
• Are the study participants similar to the people in your care?  
• Would any differences between your population and the study participants alter the outcomes 

reported in the study? 
• Are the outcomes important to your population?  
• Are there any outcomes you would have wanted information on that have not been studied or 

reported?  
• Are there any limitations of the study that would affect your decision? 

11. Would the experimental intervention 
provide greater value to the people in 
your care than any of the existing 
interventions? 

 

 

 

 

Yes  No  Can’t Tell 

CONSIDER:  
 What resources are needed to introduce this intervention taking into account time, finances, 

and skills development or training needs? 
 Are you able to disinvest resources in one or more existing interventions in order to be able to 

re-invest in the new intervention?  
 

 
 

APPRAISAL SUMMARY: List key points from your critical appraisal that need to be considered when 
assessing the validity of the results and their usefulness in decision-making. 

Positive/Methodologically sound Negative/Relatively poor 
methodology 

Unknowns 

 
 
 
 
 
 
 
 
 

  

 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
Referencing recommendation: 
 
CASP recommends using the Harvard style referencing, which is an author/date method. Sources are 
cited within the body of your assignment by giving the name of the author(s) followed by the date of 
publication. All other details about the publication are given in the list of references or bibliography at 
the end. 
 
Example: 
 
Critical Appraisal Skills Programme (2024). CASP (insert name of checklist i.e. randomised controlled 
trials (RCTs) Checklist.) [online] Available at: insert URL. Accessed: insert date accessed. 
 
Creative Commons 
 
©CASP this work is licensed under the Creative Commons Attribution – Non-Commercial- Share A 
like. To view a copy of this licence, visit https://creativecommons.org/licenses/by-nc-sa/4.0/ 
 
 
Need further training on evidence-based decision making? Our online training courses are helpful for 
healthcare educational researchers and any other learners who: 

 
 Need to critically appraise and stay abreast of the healthcare research literature as part of their 

clinical duties. 

 Are considering carrying out research & developing their own research projects.  

 Make decisions in their role, whether that be policy making or patient facing. 
 
Benefits of CASP Training: 
 

 Affordable – courses start from as little as £6 
 Professional training – leading experts in critical appraisal training 
 Self-directed study – complete each course in your own time 
 12 months access – revisit areas you aren’t sure of and revise 
 CPD certification - after each completed module  

 
Scan the QR code below or visit 
https://casp- uk.net/critical-
appraisal-online- training-courses/ for 
more information and to start learning more. 
 

 

 

 

 

 

 

 

 

https://creativecommons.org/licenses/by-nc-sa/4.0/
https://casp-uk.net/critical-appraisal-online-training-courses/
https://casp-uk.net/critical-appraisal-online-training-courses/
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CASP Checklist: 
For Cohort Studies 

 
 
 
 
 
 
 

 
 
 
 
 
 
During critical appraisal, never make assumptions about what the researchers have done. If it is not 
possible to tell, use the “Can’t tell” response box. If you can’t tell, at best it means the researchers 

Reviewer Name:  

 

Paper Title:   

 

Author:  

 

Web Link:  

 

Appraisal Date:  

 



 

have not been explicit or transparent, but at worst it could mean the researchers have not 
undertaken a particular task or process. Once you’ve finished the critical appraisal, if there are a large 
number of “Can’t tell” responses, consider whether the findings of the study are trustworthy and 
interpret the results with caution. 
 
 
 
 
 
Section A: Are the results valid? 
 
12. Did the study address a clearly focused issue? 
 
 
 
 
 
 
 

Yes  No  Can’t Tell 

CONSIDER:  
A question can be ‘focused’ in terms of 
 the population studied 
 the risk factors studied 
 is it clear whether the study tried to detect a beneficial or harmful effect 
 the outcomes considered 
13. Was the cohort recruited in an acceptable 

way? 
 
 
 
 
 

Yes  No  Can’t Tell 

CONSIDER:  
• Look for selection bias which might compromise the generalisability of the findings: 
• was the cohort representative of a defined population  
• was there something special about the cohort 
• was everybody included who should have been 
14. Was the exposure accurately measured 

to minimise bias? 
 
 
 
 

Yes  No  Can’t Tell 

CONSIDER:  
Look for measurement or classification bias: 
 did they use subjective or objective measurements 
 do the measurements truly reflect what you want them to (have they been validated) 
 were all the subjects classified into exposure groups using the same procedure  
15. Was the outcome accurately measured to 

minimise bias? 
 
 

Yes  No  Can’t Tell 

CONSIDER:  
Look for measurement or classification bias: 

 did they use subjective or objective measurements 
 do the measurements truly reflect what you want them to (have they been validated) 
 has a reliable system been established for detecting all the cases (for measuring disease 

occurrence) 



 

 were the measurement methods similar in the different groups 
 were the subjects and/or the outcome assessor blinded to exposure (does this matter) 

16. (a) Have the authors identified all 
important confounding factors? 

 
 
 

 
 

Yes  No  Can’t Tell 

CONSIDER:  
 list the ones you think might be important, and ones the author missed 

b) Have they taken account of the 
confounding factors in the design and/or 
analysis? 

 

 

 

Yes  No  Can’t Tell 

CONSIDER:  

 look for restriction in design, and techniques e.g. modelling, stratified-, regression-, or sensitivity 
analysis to correct, control or adjust for confounding factors 

17. a) Was the follow up of subjects complete 
enough? 

 

 

 

 

Yes  No  Can’t Tell 

CONSIDER:  
• the persons that are lost to follow-up may have different outcomes than those available for 

assessment 
• in an open or dynamic cohort, was there anything special about the outcome of the people leaving, 

or the exposure of the people entering the cohort  

b) Was the follow up of subjects long 

enough? 

 

 

 

Yes  No  Can’t Tell 

CONSIDER:  
• the good or bad effects should have had long enough to reveal themselves 

  

Section B: What are the results? 

 

18. What are the results of this study? 
 
 
 
 

 

Yes  No  Can’t Tell 

CONSIDER:  
• what are the bottom line results 
• have they reported the rate or the proportion between the exposed/unexposed, the ratio/rate 

difference 
• how strong is the association between exposure and outcome (RR) 
• what is the absolute risk reduction (ARR) 



 

19. How precise are the results? 

 

 

 

Yes  No  Can’t Tell 

CONSIDER:  
• look for the range of the confidence intervals, if given 

20. Do you believe the results? 

 

 

 

Yes  No  Can’t Tell 

CONSIDER:  
 big effect is hard to ignore 
 can it be due to bias, chance or confounding 
 are the design and methods of this study sufficiently flawed to make the results unreliable 
 Bradford Hills criteria (e.g. time sequence, dose-response gradient, biological plausibility, 

consistency) 

 

Section C: Will the results help locally? 

 
21. Can the results be applied to the local 

population? 
 
 
 
 

Yes  No  Can’t Tell 

CONSIDER: 
• Is a cohort study the appropriate method to answer this question 
• If the subjects covered in this study could be sufficiently different from your population to cause 

concern 
• If your local setting is likely to differ much from that of the study  
• If you can quantify the local benefits and harms 

22. Do the results of this study fit with other 
available evidence? 

 
 
 
 

Yes  No  Can’t Tell 

 
23. What are the implications of this study for 

practice? 
 
 
 
 

Yes  No  Can’t Tell 

CONSIDER:  
 one observational study rarely provides sufficiently robust evidence to recommend changes to 

clinical practice or within health policy decision making 
 for certain questions, observational studies provide the only evidence 
 recommendations from observational studies are always stronger when supported by other 

evidence 
 



 

 
 
 
 
 
 
 
 

APPRAISAL SUMMARY: List key points from your critical appraisal that need to be considered when 
assessing the validity of the results and their usefulness in decision-making. 

Positive/Methodologically 
sound 

Negative/Relatively poor 
methodology 

Unknowns 

 
 
 
 
 
 
 
 
 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
Referencing recommendation: 
 
CASP recommends using the Harvard style referencing, which is an author/date method. Sources are 
cited within the body of your assignment by giving the name of the author(s) followed by the date of 
publication. All other details about the publication are given in the list of references or bibliography at 
the end. 
 
Example: 
 
Critical Appraisal Skills Programme (2024). CASP (insert name of checklist i.e. qualitative studies 
Checklist.) [online] Available at: insert URL. Accessed: insert date accessed. 
 
Creative Commons 
 
©CASP this work is licensed under the Creative Commons Attribution – Non-Commercial- Share A 
like. To view a copy of this licence, visit https://creativecommons.org/licenses/by-nc-sa/4.0/ 
 
 
Need further training on evidence-based decision making? Our online training courses are helpful for 
healthcare educational researchers and any other learners who: 
 

 Need to critically appraise and stay abreast of the healthcare research literature as part of their 
clinical duties. 

 Are considering carrying out research & developing their own research projects.  

 Make decisions in their role, whether that be policy making or patient facing. 
 
Benefits of CASP Training: 
 

 Affordable – courses start from as little as £6 
 Professional training – leading experts in critical appraisal training 
 Self-directed study – complete each course in your own time 
 12 months access – revisit areas you aren’t sure of and revise 
 CPD certification - after each 

completed module  
 
Scan the QR code below or visit 
https://casp- uk.net/critical-
appraisal-online- training-courses/ for 
more information and to start learning more. 
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Assessment of Risk of Bias for RCTs 
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