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Abstract

The World Health Organization- endorsed Robson Ten Group Classification System (TGCS) is a 

standard reporting mechanism for cesarean birth, yet this approach is not widely adopted in the 

US.

Objective: Describe the application and utility of the TGCS to compare hospital-level cesarean 

births rates, for use in quality improvement and benchmarking.

Methods: We conducted a descriptive, secondary data analysis of the Consortium on Safe 

Labor dataset using data from 228,438 women’s births, from 2002–2008, in 12 sites across the 

United States. We stratified births into 10 mutually exclusive groups and calculated within group 

proportions of group size and cesarean birth rates for between-hospital comparisons of cesarean 

birth, trial of labor after cesarean (TOLAC), and labor induction utilization.

Results: There is variation in use of cesarean birth, labor induction, and trial of labor after 

cesarean across the 12 sites.
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Conclusion: The TGCS provides a method for between-hospital comparisons, particularly 

for revealing usage patterns of labor induction, TOLAC, and cesarean birth. Adoption of the 

TGCS in the US would provide organizations and quality improvement leaders with an effective 

benchmarking tool to assist in reducing the use of cesarean birth and increasing the support of trial 

of labor after cesarean.

Precis:

The Robson Ten Group Classification System, endorsed by the World Health Organization, 

provides quality improvement leaders with a clinically meaningful tool for evaluating cesarean 

birth utilization in US hospitals.

Keywords

Cesarean birth; quality improvement; induction of labor; trial of labor after cesarean

INTRODUCTION

While cesarean birth can be a life-saving intervention, the rise in use in the United States 

(US) over the last 40 years has not been associated with better outcomes for childbearing 

women or neonates. With cesarean birth rates in the US at 30% of all births,1 safely 

reducing the incidence of cesarean birth is a priority among public health and perinatal 

quality leaders.2 Determination of the appropriate level of cesarean birth can be difficult, 

so comparison of rates across birth facilities aids the understanding of relatively appropriate 

care.

In the US, reduction of cesarean birth has focused on two groups most susceptible to 

over-use of cesarean birth among the larger birthing population: nulliparous women with 

a term, singleton, vertex (NTSV) pregnancy and those with a previous cesarean birth who 

desire trial of labor after cesarean (TOLAC) with a current pregnancy.3,4 Comparisons 

of NTSV rates between birth facilities has some value and various risk-adjusted metrics 

have been proposed to permit appropriate comparisons of perinatal outcomes by facility.5 

However, reporting or benchmarking using NTSV or TOLAC rates does not provide a 

comprehensive picture of patient factors associated with higher use of cesarean birth within 

a facility. In the US, low risk births occur in community hospitals and tertiary centers and 

high-risk births typically occur in tertiary centers, eliciting concerns that between facility 

comparisons are flawed by an inability to account for the acuity of the patient population in 

the facility. A reporting system that provides a description of a low-risk cesarean birth rate 

in the context of cesarean birth rates for an entire cohort of childbearing women is desirable 

for understanding the differences both in patient populations and clinical practices between 

hospitals. This additional information could more appropriately guide facility-level efforts 

toward achieving optimal use of cesarean birth.

The Robson Ten-Group Classification System (TGCS) is recommended by the World Health 

Organization (WHO) as a reliable and clinically relevant classification tool for evaluating 

and comparing cesarean birth utilization over time, between hospitals, or across geographic 

regions.6 The TGCS is inclusive of all women who give birth and uses 6 obstetric variables 
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to classify all births into ten mutually exclusive groups. The variables include: (1) parity, (2) 

previous cesarean section, (3) onset of labor, (4) number of fetuses, (5) gestational age, and 

(6) fetal lie and presentation. The ten groups are defined in Table 1. Subgroups (2a and 4a) 

are commonly created to further stratify women according to additional clinically relevant 

factors, also outlined in Table 1.

The TGCS provides hospitals and healthcare facilities with a reporting system by which to 

judge the use of cesarean birth.7–9 Comparison of hospitals and systems with the TGCS 

helps to identify where difference in cesarean rates are less likely due to differences 

in patient-specific risk factors and more likely due to differences in hospital-level care 

management. Birth facility may be a stronger predictor of risk for cesarean birth than 

maternal factors. In a study of 1,373 hospitals from 2009–2010, the between-hospital 

variation in risk was 0.14 (95% CI, 0.12 to 0.15), a variation not attributable to maternal 

factors.10,11 The WHO expects that facilities that use the TGCS can:

1. Identify and analyze the groups of women which contribute most and least to 

overall cesarean section rates.

2. Compare practice in these groups of women with other units who have more 

desirable results and consider changes in practice.

3. Assess the effectiveness of strategies or interventions targeted at optimizing the 

use of cesarean section.

4. Assess the quality of care and of clinical management practices by analyzing 

outcomes by groups of women.

5. Assess the quality of the data collected and raise staff awareness about the 

importance of this data, interpretation, and use.6

While the TGCS has been widely used globally, there are fewer studies using this 

classification system with US birth data.12–14 Previous studies using the TGCS in the US 

have used birth certificate data to investigate trends over time and provide a reference point 

for benchmarking, though not specific to individual hospitals or systems.15 The purpose of 

this study was to demonstrate feasibility of the TGCS for quality improvement by providing 

hospital-level comparisons of cesarean birth utilization in a sample of US childbearing 

women.

The authors recognize that not all birthing people are women. However, women/woman is 

used throughout the manuscript to be consistent with the sample population in the dataset 

and the language of the WHO Robson Classification Implementation Manual6.

METHODS

In this secondary data analysis, the TGCS was applied to the Consortium on Safe Labor 

(CSL) dataset. The CSL dataset includes births in the US between 2002–2008 in 12 sites 

located in multiple geographic regions of the US and with varied capabilities; academic, 

community teaching, and community non-teaching hospitals.16,17 There were 228,562 births 

to 208,695 women reported in the CSL dataset. We excluded from analysis any birth with 
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missing or incomplete data in one of the 6 key variables used for stratification, resulting in 

the exclusion of 124 births (0.05%). The final analysis includes 228,438 births. We chose 

existing CSL variables consistent with TGCS classifications for (1) parity (nulliparous or 

multiparous), (2) previous cesarean, (3) onset of labor (spontaneous or induced), (4) number 

of fetuses (singleton or multiple), (5) gestational age (<37 weeks or ≥37 weeks), and (6) 

fetal lie (oblique or transverse) and presentation (cephalic), we assigned all births in the CSL 

to one of the 10 mutually exclusive groups (Figure 1). We then differentiated births by birth 

site for between facility comparisons.

A within-group analysis was completed identifying (1) size of each group in relation to the 

overall population within the site (Group size (%)= n of women in the group/total N women 

delivered in the hospital *100), (2) the rate of cesarean delivery within each group (Group 

cesarean rate (%)= n of cesarean birth in the group/ total N of women in the group *100), 

and (3) the relative contribution of each groups’ cesarean birth rate to the overall cesarean 

rate (Relative contribution (%) = n of cesarean in the group/ total N of cesarean birth in 

the hospital *100). The WHO implementation guide, in addition to prior published work, 

contains additional detail on reporting and interpretation of results.6,18,19

RESULTS

Results are reported by the 10 groups across sites in Table 2. Because the intent of this paper 

is to describe the utility of the TGCS, results will be reported by group, with relational and 

contextual benchmarks to aid in interpretation.

Each reporting mechanism is useful in the overall understanding use of cesarean birth rates 

and will be explained for each group. Three proportions are reported for each group: 1) The 

relative size of the group is helpful for distinguishing women who enter labor spontaneously, 

have induced labor, or a prelabor cesarean birth at each site. Differences in group sizes 

within a site provide an epidemiological portrait of the population as well as insights into 

clinical practice in the site. 2) Within group cesarean birth rates identify the proportion 

of women who underwent cesarean birth for each TGCS group and represents differences 

in clinical practice between sites. 3) Relative contribution is a proportion of the overall 

cesarean rate, indicates how the within group rate affected a particular sites’ overall rate, and 

represents differences in clinical practice between sites.

Overall Cesarean Birth Rate

Overall cesarean birth rates across the 12 sites ranged from 20.5% to 44.3%. Seven of 

the 12 sites had overall cesarean birth rates less than 30%, at or below the mean cesarean 

birth rate across the CSL (30.5%).16 The overall cesarean rate is slightly less than the 

overall rate of cesarean birth in the US at the time (32.3%), and with less variation than 

that of a nationwide study which reported 10-fold variation.20–21 A US population-based 

study from 2005–2014 reported an overall cesarean birth rate of 31.6%.22 The WHO multi-

country survey reported the cesarean birth rate worldwide was 31.2% and in high Human 

Development Index countries was 40%.23
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Group 1: Nulliparous women with a single cephalic pregnancy, ≥37 weeks gestation in 
spontaneous labor

The proportion of births in group 1 ranged across sites from 23% to as few as 6.5%, 

and there was a two-fold difference of rates of cesarean birth from 12.2% to 27.5%. A 

population-based study in the US reported group size at 17% and a 12.3% cesarean birth rate 

for women in group 1. It has been suggested that cesarean rates of 10% are achievable in this 

population.6

Group 2a: Nulliparous women with a single cephalic pregnancy, ≥37 weeks gestation who 
had induced labor

Group size for 2a ranged from 9.2% to 27% of births. Cesarean birth rates in the group 

ranged from 20.2 to 42.1%, and the relative contribution of births to women who were 

induced ranged from 2.1% to 11.9%, with higher proportions indicating the significant role 

that cesarean births to nulliparous women with induced labor contributed to overall cesarean 

rates. In the nationwide sample, group size was consistently around 8% over a 10-year 

period, and cesarean birth rates of 25%.22

Group 2b: Nulliparous women with a single cephalic pregnancy, ≥37 weeks gestation who 
were delivered by cesarean section before labor

Prelabor cesarean births occurred at low rates; range 0.08–3.7% (mean 1.3%, mode 1.9%). 

Hehir, et al22, reported prelabor cesarean births occurred for 3% of the population of 

nulliparous women over a 10-year period.

Group 3: Multiparous women without a previous uterine scar, with a single cephalic 
pregnancy, ≥37 weeks gestation in spontaneous labor

There was variation in births to women in group 3 from a high of 39% to as few as 13.8%. 

Cesarean birth rates ranged from 2.4–7.3%. Worldwide, the proportion of multiparous 

women in spontaneous labor decreased to 25% in 2011, down from 28.9% in 2008.23 Across 

the US, women in group 3 were 31.0% of the population, and rate of cesarean birth was 

4.4%.22 Group 3 is expected to have a lesser influence on overall cesarean rate and most of 

12 sites had cesarean rates consistent with expected rates around 2–3%,24 though 2 sites had 

cesarean rates near 7% in this group.

Group 4a: Multiparous women without a previous uterine scar, with a single cephalic 
pregnancy, ≥37 weeks gestation who had labor induced

Group size for induced multiparous women ranged from 9.9% to 18.6% of the birthing 

population, and cesarean birth rates ranged from 2.7%−16.5% for women who had 

previously given birth vaginally. This is consistent with a nationwide average of 12.6% 

group size with 8.1% cesarean section rate6.

Group 4b: Multiparous women without a previous uterine scar, with a single cephalic 
pregnancy, ≥37 weeks gestation who were delivered by cesarean section before labor

Prelabor cesarean births among multiparous women were a very small proportion of the 

population across sites in the CSL (0.1–1.3%) and contributed little to overall cesarean rates.
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Group 5: All multiparous women with at least one previous uterine scar, with a single 
cephalic pregnancy, ≥37 weeks gestation

This group represents the population of women eligible for TOLAC and potential 

subsequent VBAC. Group sizes were consistent across the 12 sites, ranging from 9.4–14.1% 

of the sample. Cesarean rates to women in Group 5 ranged from 62–97%, which provides us 

with some information about how a facility might approach their management of TOLAC/

VBAC. Sites with cesarean rates cesarean rates of 90% and higher likely reflect sites that are 

unsupportive of TOLAC, and sites near 70% are more likely to offer women an opportunity 

to labor and attempt vaginal birth. VBAC in many sites were consistent with reported US 

average of near 70% success for women who attempt trial of labor after cesarean.25

Repeat cesarean births are the largest contributor to overall cesarean rates in all sites; 

contribution to the overall cesarean birth rate ranged from 5.9–13.7%, with most sites 

having between 8–10% contribution to the overall rate. In the US population as a whole, 

10.3% of childbearing women have experienced prior cesarean delivery.26 From 2005–2014, 

percentage of obstetric population with a prior cesarean rose from 11.2 to 12.2%, and the 

cesarean birth rate among these women was 87.8%.6

Groups 6–9: Women with abnormal fetal lie or multiple pregnancies

Births to women in these groups were near or equal to 100% cesarean birth rates. 

Additionally, these groups have smaller, as expected, contributions to overall cesarean rates. 

Births to women in groups 6–9 are predictable across the population. The size of group 9 

should be less than 1%6, groups 6 and 7 combined should be 3–4%, and group 8 should be 

1.5–2%, and was consistent with the reported data in other CSL studies.

Group 10: All women with a single cephalic pregnancy <37 weeks gestation, including 
women with previous scars

Across sites in the CSL, the rate of preterm birth, group 10, ranged from 5.7% to 16.4%, 

which is consistent with the description of sites reported as a mix of community and tertiary 

hospitals, with varying capability and patient acuity. The size of group 10 can be indicative 

of the level of acuity of a facility, where more at-risk births are likely to take place. In 

the 10-year US population study, the preterm birth rate was 10%, and cesarean birth rates 

37.9%.6 Preterm birth cesarean rates in this study ranged from 26.6 to 44%.

DISCUSSION

This analysis provides an example of how perinatal safety and quality leaders can apply the 

TGCS for categorizing data for benchmarking. Our assessment of the feasibility of applying 

the TGCS with this project is: (1) TGCS is easy to apply to a large, existing dataset, as 

data available within the dataset did not require data transformation. (2) The information 

provided by the TGCS demonstrated its utility in assessing cesarean use both within a single 

facility and across birth facilities. (3) The TGCS demonstrates how the overall cesarean rate 

is affected by the subpopulations. (4) The criteria are useful for demonstrating variation in 

the use of labor induction, prelabor cesarean birth, and TOLAC between facilities.
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The TGCS has practical applicability in the US. Perinatal quality leaders could consider 

using the TGCS to compare cesarean birth rates between labor and birth units within 

the same health system or geographic region, as a reporting system for evaluating the 

effectiveness of interventions, for use in an audit and feedback strategy27, to further explore 

the populations for whom there are more cesarean births occurring, and to identify the 

specific features of the clinical setting which attribute to overuse of cesarean birth. For 

example, some individual hospitals may have midwives integrated into their care. Previous 

work this team conducted using this same dataset demonstrated that the presence of 

midwives was associated with differences in use of labor interventions and lower use of 

cesarean birth.28–30 Variation in rates of cesarean birth should spur perinatal leaders and 

quality managers to conduct further investigation into the aspects of clinical practice that 

drive these differences.

Use of Labor Induction

Accurately capturing use of labor induction and cesarean sections among groups 2a and 

4a is an important part of a comprehensive benchmarking strategy. Labor induction rates 

have risen all around the world.23 In the US, labor induction rose from 9.5% to 23.2% of 

births over the last 20 years.31 In this analysis, sites with higher rates of labor induction 

in nulliparous women (Groups 2a, 8.6–26.9%), also demonstrated higher rates of labor 

induction in multiparous women (Group 4a, 9.3–18.1%). Cesarean birth rates in women who 

were induced were higher than rates for women who enter labor spontaneously (Groups 2a 

and 4a). In similar TGCS studies, institutional variation in cesarean birth was proportional 

to group size of spontaneously laboring women.32 In another TGCS study, women in group 

2a (induced labor) were almost twice as likely to require a cesarean as those in group 1 

(spontaneous labor) (26.2% vs 13.2%).6 However, this phenomenon could change with time. 

Since publication of a large, randomized control trial supporting routine use of 39-week 

labor induction, it is likely that there will be a larger proportion of women in groups 2a and 

4a.33 Information on use of labor induction from this study will be valuable as a historical 

reference when observing changes that will likely occur in coming years.

Limitations

The age of the data makes the current clinical applicability somewhat limited because 

there have been many changes to quality indicators, clinical practice, and clinical 

recommendations. However, as a demonstration of the TGCS application, this study 

provides historical information that can be used now to assist in understanding the change 

over time.

CONCLUSION

Our study piloted the TGCS in a well-known and respected dataset and noted variation 

in cesarean birth, labor induction, TOLAC, and preterm birth across 12 sites. Within each 

site, the TGCS demonstrated how groups contributed to the overall cesarean birth rate. The 

TGCS was easily employed to stratify the sample population using obstetric variables that 

are routinely collected on admission for labor and birth by facilities around the globe. The 

TGCS proves a useful tool for quality improvement as it permits comparisons across units, 
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hospitals, health systems, and countries, pre- and post-intervention, or over time. Uniform 

classifications allow comparisons among similar patient populations, and there is clinical 

relevance in the interpretation.

Continued efforts are needed to reduce cesarean births in the US. Birth facilities need more 

detailed information to understand the drivers of cesarean birth, tailor clinical interventions, 

and provide risk-appropriate care to childbearing women. This analysis illustrates the areas 

where individual sites can focus their quality improvement efforts to improve cesarean birth 

rates.
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IOL Induction of Labor

TOLAC Trial of Labor after Cesarean

VBAC Vaginal Birth After Cesarean
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Figure 1. 
Sample selection
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Table 1.

Ten-Group Classification System

1 Nulliparous women with a single cephalic pregnancy, 
≥ 37 weeks gestation in spontaneous labor

2a Nulliparous women with a single cephalic pregnancy, 
≥ 37 weeks gestation who had labor induced

2b Nulliparous women with a single cephalic pregnancy, 
≥37 weeks gestation who were delivered by cesarean section before labor

3 Multiparous women without a previous uterine scar, with a single cephalic pregnancy, ≥37 weeks gestation in spontaneous labor

4a Multiparous women without a previous uterine scar, with a single cephalic pregnancy, ≥37 weeks gestation who had labor induced

4b Multiparous women without a previous uterine scar, with a single cephalic pregnancy, ≥ 37 weeks gestation who were delivered by 
cesarean section before labor

5 All multiparous women with at least one previous uterine scar, 
with a single cephalic pregnancy ≥37 weeks gestation

6 All nulliparous women with a single breech pregnancy

7 All multiparous women with a single breech pregnancy, 
including women with previous uterine scar

8 All women with multiple pregnancies, 
including women with previous uterine scars

9 All women with a single pregnancy with a transverse or oblique lie, 
including women with previous uterine scars

10 All women with a single cephalic pregnancy < 37 weeks gestation, 
including women with previous uterine scars

https://creativecommons.org/licenses/by-nc-sa/3.0/igo/deed.en 
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