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To determine risk factors associated with cesarean birth in nulliparous women with single, cephalic, term pregnancies in 
spontaneous labor, also known as the Robson Group 1 population. We used the facility-based, multi-country, cross-sectional 
WHO Global Survey of Maternal and Perinatal Health conducted in 2004 – 2008 to examine the association between woman-, 
labor/obstetric-, and facility-level characteristics and cesarean birth among Robson Group 1 women using adjusted bivariate 
comparisons and multivariable logistic regression. We analyzed outcomes of 82,280 women in Robson Group 1, 82% of whom 
gave birth vaginally (67,698 women) and 18% of whom gave birth by primary cesarean (14,578 women). In adjusted analyses, 
woman-level factors associated with cesarean birth included age greater than 18 years old, above-normal body mass index 
(overweight or obese), being married or cohabitating, having attended four or more prenatal visits, and being medically high-
risk (p < 0.01). Women who were obstetrically high-risk, were referred during the course of labor, or were at 39 weeks or more 
gestational age were also more likely to undergo cesarean birth (p-value < 0.001). The facility-level variables associated with 
method of birth was birth at a facility that had anesthesia service in the facility 24/7, was a teaching facility, required fees for 
cesarean birth, had electronic fetal monitoring available, and had providers skilled in operative vaginal birth (p < 0.01). 
Strategies to reduce the frequency of cesarean rates globally include avoidance of medically unnecessary primary cesarean 
birth. Our analysis of Robson Group 1 women who are at risk of primary cesarean birth highlights the importance of 
maintaining a healthy pre-pregnancy and pregnancy weight, optimizing management of women with medical problems, and 
ensuring clear referral mechanisms that ensure women are transferred earlier in the labor course (when warranted). 
Consideration of removing or reducing fees for cesarean birth warrants further exploration. 
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INTRODUCTION 
 
Cesarean birth rates are increasing, globally.

1
 The World 

Health Organization (WHO) has recommended the use of 
the Robson Classification system to better understand 
these rising rates.

2
 This classification system utilizes  
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common obstetric variables normally used in the clinical 
care of the women (parity, history of prior cesarean birth, 
onset of labor, number of fetuses, gestational age, fetal lie 
and presentation) to categorize women admitted for birth 
into ten mutually exclusive, all-inclusive groups.

2
 

Classifying women in this way has shown that nulliparous 
women with single, cephalic, term pregnancies tend to be 
one of the largest contributor to the overall caesarean
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section rate.

3,4
 As a result, there is a heightened focus on 

preventing primary cesarean birth, or developing 
interventions to prevent unnecessary primary cesarean 
birth, as a strategy to reduce caesarean rates.

4
 Once a 

woman has undergone a cesarean birth, preventing 
subsequent cesareans is a more complex challenge.

5
 

Therefore, in response to the global health priority of 
preventing medically unnecessary primary cesarean births 
in nulliparous women with a full-term, singleton fetus in 
cephalic presentation, who go into labor spontaneously, 
our analysis focused on this population, also known as 
Robson Group 1.

2
 

While the Robson Classification system has been useful 
to understanding subpopulations and how they contribute 
to cesarean birth rates at the facility and national level, we 
hypothesize that there are additional actionable, 
modifiable risk factors associated with cesarean birth in 
the Robson Group 1 population that can be explored.

3,6,7
 

As such, we present here a secondary analysis of the 
WHO Global Survey on Maternal and Perinatal Health 
dataset, which compares women in Robson Group 1, who 
went into labor spontaneously and were delivered 
vaginally to those who went into labour spontaneously but 
delivered by cesarean birth.

8
 We considered 

sociodemographic variables, obstetric and labor variables, 
and hospital factors that may be associated with method 
of birth in these women.  
 
METHODS 
 
Study Overview: This was a secondary analysis of the 
prospectively collected World Health Organization (WHO) 
Global Survey of Maternal and Perinatal Health (WHOGS) 
data. Our study population were women in Robson Group 
1 (nulliparous women at term with a singleton fetus in 
cephalic presentation, who go into labor spontaneously). 
We compared women who underwent vaginal birth to 
those who underwent cesarean birth. 
Dataset: The methodology of the WHOGS has been 
published.

8
 In brief, WHOGS was undertaken in 2004–05 

(in 8 Latin America and 7 African countries) and in 2007–
08 (in 9 Asian countries).

8
 Data were gathered for 2 

months in institutions with at least 6000 deliveries per year 
and for 3 months in institutions with fewer than 6000 
annual deliveries.

8
 Data about the sociodemographic, 

obstetric, birth, and labor characteristics, and a range of 
maternal and perinatal outcomes, were captured from all 
women who gave birth in participating institutions during 
the data collection period.

8
 Data were collected for 

290,610 deliveries in 373 facilities in 24 countries.
8
 Data 

were collected prospectively from the time of maternal 
presentation at the facility until discharge, or the seventh 
day postpartum, whichever occurred first.

8
 Data collectors 

reviewed medical records daily and abstracted de-
identified data from these records into an individual data 
form.

8
 Additionally, an institutional data form was 

completed for each participating facility via an interview 
with the head of the obstetrics/gynaecology department.

8 

Primary Outcome: Our primary outcome of interest was 
method of birth. We wished to compare Robson Group 1 
women who experienced vaginal birth to those who 
underwent cesarean birth, after the onset of spontaneous 
labor, to determine what additional risk factors were 
associated with cesarean birth.  
Analysis: Covariates considered in our analysis were 
sociodemographic characteristics (age, education, body 
mass index, marital status, human development index 
(2008) of country where woman gave birth), antenatal 
profile (number of antenatal visits, medical risk level), and 
obstetric profile (obstetric complications, referral to a 
higher level of care during the course of labor, gestational 
age).

9
 Facility-level covariates considered in the analysis 

were: availability of the partogram, anesthesia 24/7 in the 
facility, being a teaching facility, whether or not the facility 
levied fees for cesarean birth, whether electronic fetal 
monitoring was available, and whether providers available 
in the facility were skilled in operative vaginal birth. 
Women were categorized into the ―high‖ maternal medical 
risk category if the survey reported they had HIV, chronic 
hypertension, cardiac or renal disease, respiratory 
disease, diabetes, malaria, anemia, urinary tract infection, 
genital ulcers, condyloma, or thalassemia; this pragmatic 
definition was devised for this analysis and not previously 
defined elsewhere. We defined obstetric risk level as 
―high‖ for women who experienced pregnancy-related 
hypertension, pre-eclampsia or eclampsia, or suspected 
fetal growth impairment. This definition was also used 
strictly for this analysis and has not been previously used 
elsewhere.  
Comparisons were made between Robson Group 1 
women by method of birth in both bivariate and 
multivariable comparisons, that were adjusted for country 
and facility of birth. A p-value of < 0.01 (bivariate logistic 
regression adjusted for multi-level random effects) was 
used to determine statistical significance given the large 
sample size and multiple comparisons. Variables 
significant in the bivariate analysis to p < 0.05 were 
included in the multivariable model.  Stata software 
version 15.2 (StataCorp LP, College Station, TX, USA) 
was used for analysis.  
Ethics Statement: The study protocol was reviewed and 
approved by the Specialist Panel on Epidemiological 
Research and the WHO ethics review committee, as well 
as relevant ethical clearance bodies in participating 
countries and facilities. This de-identified data analysis 
was reviewed and approved by the Colorado Multiple 
Institutional Review Board, 18-0875. 
 
RESULTS 
 
From a total 290,610 births included in the WHOGS, this 
analysis concerns 82,280 (28% of all births), which repre-  
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sents all women in the WHOGS database who were 
Robson Group 1. The CONSORT diagram in Figure 1 
illustrates which women were included in the analysis. 
67,698 women, or 82% percent of this group, gave birth 
vaginally. The remaining 18%, or 14,578 women, gave 
birth by primary cesarean. 
Indication for Cesarean Birth (data not shown): The 
leading indications for cesarean for Robson Group 1 
women who gave birth by cesarean were reported as 
cephalopelvic disproportion or failed operative vaginal 
birth, and fetal distress, which accounted for 44% and 
21% of cesareans that occurred in the population of 
interest, respectively. All other indications accounted for 
less than 10% of all cesareans. Unspecified maternal, 
fetal, or other obstetric complications accounted for 6, 7, 
and 8% percent of births, respectively. Cesarean birth for 
pre-eclampsia or eclampsia occurred in 4% of women and 
cesarean birth on maternal request was reported in 3% of 
women. All remaining indications accounted for 2% or less 
of cesarean births in the cohort. Indication for cesarean 
birth was not included in the analysis. 
Bivariate Comparisons: Table 1 shows the bivariate 
comparisons performed between Robson Group 1 women 
who gave birth vaginally compared to those who 
experienced cesarean birth. All comparisons were 
adjusted for multi-level random effects accounting for 
country and facility where the woman gave birth. Women 
were compared by method of birth on sociodemographic, 
maternal medical and obstetric, and hospital 
characteristics.  
In our comparisons, we found that rates of cesarean birth 
were higher for women with a maternal age greater than 
18years old (compared to less than or equal to 18 years), 
educational level greater than or equal to thirteen years of 
education, body mass index (BMI) 25.0 kg/m

2
 or greater, 

and women who were married or cohabitating (compared 
to single women). Additionally, women who attended four 
or more antenatal care visits (compared to less), were 
medically high-risk, were referred during the course of 
labor for a higher level of care, were obstetrically high-risk, 
or gave birth in a medium or high human development 
index country also had higher rates of cesarean birth. 
Women with gestational age greater than or equal to 41 
weeks had higher rates of birth by cesarean as compared 
to women who were term. 
Facility-level factors associated with a higher rate of 
cesarean birth in Robson Group 1 women included: 
availability of electronic fetal monitoring, 24/7 availability of 
anesthesia in the facility, available providers skilled in 
operative vaginal birth (forceps or vacuum), delivering at a 
teaching facility, and requiring women to pay fees for 
cesarean birth (p < 0.01). 
Multivariable Model: Table 2 illustrates the results of our 
unadjusted and adjusted multi-level random effects logistic 
regression that adjusted for country and facility of birth. 
We found that all covariates significant in the patient and 

obstetric bivariate comparisons increased the odds of 
cesarean birth in the multivariable mode as well, except 
for years of education and human development index of 
the country of birth. Age greater than 18 was associated 
with increased odds of cesarean birth by at least 30%, 
overweight or obese BMI by at least 50%, and married or 
cohabitating status by 10% (p< 0.01). Of note, age greater 
than or equal to 35 years old was associated with 
increased odds of cesarean birth by 3.4 times compared 
to women age 18 or under (CI 3.0, 3.8, p-value < 0.001). 
Attending more prenatal visits (≥ 8) and being medically 
high-risk increased the odds of cesarean by 20% (p< 
0.001). Finally, being referred during labor, having an 
obstetrical high-risk condition, or being greater than 39 
weeks gestation were associated with increased odds of 
cesarean birth in the population by 60%, 110%, and at 
least 10%, respectively (p<0.001).  
Facility-level variables associated with an increased odds 
of cesarean birth included giving birth in a facility with 24/7 
availability of anesthesia (AOR 1.5 [CI 1.1,1.9]), that is a 
teaching facility (AOR 1.5 [CI 1.2,1.9]), that levies fees for 
cesarean birth (AOR 1.5 [CI 1.1,1.9]), or has electronic 
fetal monitoring capability (AOR 1.6 [CI 1.2,2.2]), p< 0.01. 
The risk factors most highly associated with an increased 
odds of cesarean birth was the availability of providers 
skilled in operative vaginal birth, which had an AOR of 2.1 
for cesarean birth [CI 1.5,3.0], p < 0.001. 
 
DISCUSSION 
 
In this analysis of over 80,000 Robson Group 1 women 
(nulliparous in spontaneous labor with a single, cephalic 
term pregnancy) in 24 countries in Africa, Asia, and Latin 
America, we were able to identify several factors 
independently associated with cesarean birth. Those that 
are potentially actionable and modifiable include BMI, 
management of medical complications, time of referral in 
labor, gestational age at birth, and levying fees for 
cesarean birth. Additionally, two-thirds of all cesareans 
were performed for cephalopelvic disproportion (or failed 
operative vaginal birth) and reported fetal distress, 
accouting for 44 and 21% of cesareans, respectively. 
Obese women were more likely to undergo cesarean 
birth.

10-13
 This is a common finding in the literature, and in 

our cohort, we found that the odds of intrapartum 
cesarean birth were increased for overweight and obese 
women, and reduced for underweight women, when both 
were compared to normal weight women. The National 
Academy of Medicine in the US has developed guidelines 
for healthy weight gain in pregnancy, although this may 
not apply to all global populations.

14
 What is clear, though, 

is that the global population, and the global pregnant 
population, is trending toward obesity, including in low- 
and middle-income countries.

15-18
Strategies to reduce 

obesity in women intending to become pregnant and 
interventions to maintain an appropriate gestational weight  
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   Figure 1. CONSORT Diagram. 

 
 
 
 
gain during pregnancy are likely to reduce the use of 
caesarean section, and should be essential components 
of the research agenda, globally.

19-21 

Unsurprisingly, women with medical problems such as 
chronic hypertension, cardiac or renal disease, pulmonary 
pathology, diabetes, malaria, sickle cell disease, severe 
anemia, urinary tract infection, severe condylomatous 
disease, HIV or a condition associated with HIV, or 
thalassemia were found to have a higher risk of cesarean 
birth in our study cohort. We hypothesize that optimizing 
management or prevention of these medical issues may 
allow some women to benefit from achieving a vaginal 
birth. Medical problems such as chronic hypertension or 
severe anemia, which could have implications for fetal 
growth and subsequent resilience in labor (that otherwise 
might lead to cesarean birth for fetal or maternal 
indications), can be properly managed with medical 
treatment such as anti-hypertensives and iron 
supplementation, or prevented altogether with proper 
screening and intervention.

22,23
 

Our analysis showed no association between availability 
of the partogram at the facility and cesarean birth, but did 
show that women referred during the course of labor had 
a higher odds of cesarean birth. Use of the partogram has 
shown mixed effects in its ability to impact method of birth, 

suggesting that it may not be the ideal intervention to 
respond to the issue that women in Robson Group 1 
referred during labor have a higher odds of cesarean 
birth.

24
 WHO has asserted that assessment of cervical 

dilatation over time is a poor predictor of severe adverse 
birth outcomes and that the validity of the alert line in the 
partogram base on the ―one-centimeter-per-hour‖ rule 
should be evaluated.

25
 Also, labor may not naturally 

accelerate until a cervical dilatation threshold of 5 cm is 
reached.

26
 The use of medical interventions to accelerate 

labor and birth (augmentation or caesarean section) 
before this threshold is not recommended, provided fetal 
and maternal conditions are reassuring.

25,27
 A study from 

rural India found that conditions associated with referral 
during labor and delivery were often known before the 
onset of labor.

28
 They concluded that improvement in 

pregnancy outcomes, although they were not specifically 
looking at method of birth, requires women with conditions 
that put them at high-risk for referral to be delivered in a 
high-risk setting, and women with complications of labor 
and delivery need prompt detection and transfer.

28
 This 

suggests that to reduce the cesarean birth rate among 
low-risk women, earlier or improved adherence to referral 
guidelines might be useful. 
Our analysis also suggests that women pregnant at gesta- 
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Table 1. Women-, Obstetric/Labor-, and Available Facility-Level Factors and Method of Birth in Robson Group 1 Women, After the 
Onset of Spontaneous Labor. 
 

Robson Group One 

 Vaginal  
Birth 
(n = 67,698) 

Cesarean 
Birth 
(n = 14,578) 

P-Value* 
 

Woman-Level Factors  

 n = 67,698 n = 14,578  

Age  
≤ 18 

19 – 34 
≥ 35 

 
12,971 
(19%) 
53,505 (79) 
1,222 (2) 

 
2,024 (14%) 
11,956 (82) 
598 (4) 

<0.001 

 n = 67,698 n = 14,578  

Education (years)  
0 – 6 
7 – 12 
≥ 13 

 
14,832 
(22%) 
39,618 (58) 
13,248 (20) 

 
2,657 (18%) 
8,340 (57) 
3,581 (25) 

<0.001 

 n = 66,721 n = 14,336  

Body Mass Index (kg/m
2
)  

< 18.5 
18.5 – 24.9 
25.0 – 29.9 
≥ 30.0 

 
745 (1%) 
26,012 (39) 
22,621 (34) 
17,343 (26) 

 
83 (<1%) 
3,986 (28) 
5,968 (42) 
4,299 (30) 

<0.001 

 n = 67,505 n = 14,543  

Marital Status  
Single/Separated/Divorced/Widowed/Other 
Married/Cohabitating 

 
13,582 
(20%) 
53,923 (80) 

 
2,106 (15%) 
12,437 (85) 

<0.001 

 n = 67,698 n = 14,578  

Antenatal Visits 
<4 
≥ 4 

 
18,510 
(27%) 
49,188 (73) 

 
2,708 (19%) 
11,870 (81) 

<0.001 

 n = 67,698 n = 14,578  

Medically high risk ** 9,898 (15%) 2,834 (19%) <0.001 

 n = 67,698 n = 14,578  

Human Development Index 2008  
Low 
Medium 
High 

 
5,877 (9%) 
48,236 (71) 
13,585 (20) 

 
533 (4%) 
10,845 (74) 
3,200 (22) 

0.006 

Obstetric & Labor-Level Factors  

 n = 67,698 n = 14,578  

Obstetrically High Risk*** 2,821 (4%) 1,363 (9%) <0.001 

 n = 67,689 n = 14,575  

Referred During Labor 12,100 
(18%) 

3,617 (25%) <0.001 

 n = 67,698 n = 14,578  

Gestational Age at Birth 
37 – 38+6 weeks 
39 – 40+6 weeks 
≥ 41 weeks  

 
21,712 
(32%) 
39,879 (59) 
6,107 (9) 

 
27% 
8,435 (58) 
2,236 (15) 

<0.001 

Available Facility-Level Factors 

 n = 67,695 n = 14,578  

Electronic Fetal Monitor Available  45,547 
(67%) 

11,940 (82%) <0.001 

 n = 67,692 n = 14,578  
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Table 1. Contd. 

Anesthesia 24/7 In Facility (n = 82,270, 2% missing data) 47,962 
(71%) 

12,301 (84%) <0.001 

 n = 67,698 n = 14,578  

Providers Skilled in Operative Vaginal Birth(Forceps or Vacuum) 59,739 
(88%) 

13,522 (93%) <0.001 

 n = 67,348 n = 14,577  

Teaching Facility 50,091 
(74%) 

12,053 (83%) <0.001 

 n = 66,568 n = 14,489  

Patient Fees Levied for Cesarean Birth 37,993 
(57%) 

9,193 (63%) 0.001 

 n = 66,695 n = 14,578  

Partogram Available 60,344 
(89%) 

13,367 (92%) 0.03 

 n = 67,695 n = 14,578  

Patients to Bring/Pay for Surgical Equipment for Cesarean Birth 22,757 
(34%) 

3,938 (27%) 0.06 

 n = 67,555 n = 14,571  

Intrapartum Guidelines Available  56,595 
(84%) 

13,062 (90%) 0.1 

 n = 67,521 n = 14,571  

Fetal Scalp pH Sampling Available  8,255 (12%) 3,029 (21%) 0.2 
 

*P-value represents bivariate comparison adjusted for multi-level random effects at country and facility level 
**Medically High Risk is a dichotomous variable whereby women are considered to be medically high risk if they have chronic 
hypertension, cardiac or renal disease, pulmonary pathology, diabetes, malaria, sickle cell disease, severe anemia, urinary tract 
infection, severe condylomatous disease, HIV or a condition associated with HIV, or thalassemia 
***Obstetrically High Risk is a dichotomous variable whereby women are considered obstetrically high risk if they experience 
hypertension in pregnancy, pre-eclampsia, eclampsia, or have suspected fetal growth impairment. 

 
 
tional ages at or more than 39 weeks were more likely to 
be delivered by cesarean birth, with the odds increasing 
almost by a factor of 2 for women at 41 weeks or later. 
This is another common finding in the literature, which 
was recently tested in a prospective, randomized 
controlled trial of nulliparous women with a term, cephalic, 
singleton fetus.

29
 While women in the trial were 

randomized to induction versus expectant management, 
whereas our population went into labor spontaneously, the 
trial did show a significant reduction in the frequency of 
cesarean birth compared to the expectant management 
group.

29
 While not all healthcare settings may be able to 

handle the volume of systematic induction of labor of 
nulliparous women at 41 weeks, induction of labour may 
result in other complictions such as increased use of 
instrumental delivery, and we are not recommending 
systematic induction for women at 41 weeks, the literature 
does suggest that gestational age may be a modifiable 
risk factor for use of cesarean birth in some women.

30,31
 

In settings where maternity care is not provided free-of-
charge, economic incentives for performing cesarean 
birth, as opposed to vaginal birth, may be associated with 
the decision for method of birth.

31
 A study of over four 

million women found that those who deliver at private 
hospitals had a 1.4 higher adjusted odds of birth by 

cesarean birth, regardless of women's risk and contextual 
factors such as country, year, or study design.

32
 Our 

results showed that in facilities where fees are required for 
cesarean birth, women had an increased risk of cesarean 
birth. Economic incentives have been identified as factors 
driving the cesarean rate but remain controversial in terms 
of the effectiveness and potential interactions with other 
factors.

31,33-35
 The WHO guideline on non-clinical 

interventions to reduce unnecessary caesarean sections, 
notes: ―financial strategies (i.e. insurance reforms 
equalizing physician fees for vaginal births and caesarean 
sections) for health-care professionals or health-care 
organizations are recommended only in the context of 
rigorous research.‖

36,37 

Finally, the availability of electronic fetal monitoring (the 
actual use in each women was not recorded in the 
dataset) in facilities was found to be associated with an 
increased odds of cesarean birth in women in Robson 
Group 1. It is known that increased use of this technology 
has been associated with increased cesarean birth 
rates.

37
 WHO has recommended intermittent auscultation 

of the fetal heart rate with either a Doppler ultrasound 
device or a Pinard fetal stethoscope be used for healthy 
pregnant women in labour.

25 
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Table 2. Odds of Cesarean Birth in Robson Group 1 Women by Various Women-, Obstetric/Labor-, and Facility-Level Factors After the Onset 
of Spontaneous Labor. 
 

Robson Group 1 

 Adjusted 
Odds Ratio 
for 
Cesarean 

95%  
Confidence 
Interval 

P-Value Unadjusted 
Odds Ratio 
for 
Cesarean 

95% 
Confidence 
Interval 

P-Value* 

Woman-Level Factors and Odds of Cesarean Birth 

Age  
≤ 18 (reference group) 
19 – 34 

≥ 35 

 
1 
1.3 
3.4 

 
 
1.2,1.4 
3.0,3.8 

 
 
<0.001 
<0.001 

 
1 
1.4 
3.8 

 
 
1.3,1.5 
3.3,4.2 

 
 
<0.001 
<0.001 

Education (years)  
0 – 6 (reference group) 
7 – 12 
≥ 13 

 
1 
0.9 
1.1 

 
 
0.9,1.0 
1.0,1.2 

 
 
0.07 
0.04 

 
1 
1.0 
1.2 

 
 
0.9,1.0 
1.1,1.3 

 
 
0.2 
<0.001 

Body Mass Index (kg/m2)  
< 18.5 
18.5 – 24.9 (reference group) 
25.0 – 29.9 
≥ 30.0 

 
0.7 
1 
1.5 
2.2 

 
0.5,0.9 
 
1.5,1.6 
2.0,2.4 

 
0.002 
 
<0.001 
<0.001 

 
0.7 
1 
1.6 
2.4 

 
0.5,0.9 
 
1.5,1.7 
2.3,2.6 

 
0.002 
 
<0.001 
<0.001 

Marital Status 
Single/Separated/Divorced/Widowed/Other 
Married/Cohabitating(reference group) 

 
0.9 
1 

 
0.8,0.9 

 
<0.001 

 
0.8 
1 

 
0.8,0.9 
 

 
<0.001 
 

Antenatal Visits ≥ 4 1.2 1.2,1.3 <0.001 1.3 1.3,1.4 <0.001 

Medically High Risk** 1.3 1.2,1.4 <0.001 1.4 1.3,1.4 <0.001 

Human Development Index 2008  
Low 
Medium 
High (reference group) 

 
0.7 
1.4 
1 

 
0.2,1.8 
0.7,2.8 

 
0.4 
0.4 

 
0.2 
0.9 
1 

 
0.1,0.5 
0.4,2.0 

 
0.001 
0.8 

Obstetric & Labor-Level Factors and Odds of Cesarean Birth 

Referred During Labor  1.6 1.5,1.7 <0.001 1.7 1.6,1.8 <0.001 

Obstetrically High Risk*** 2.1 2.0,2.3 <0.001 2.3 2.1,2.5 <0.001 

Gestational Age at Birth 
37 – 38+6 weeks (reference group) 
39 – 40+6 weeks 

≥ 41 weeks 

 
1 
1.1 
1.9 

 
 
1.1,1.2 
1.8,2.0 

 
 
<0.001 
<0.001 

 
1 
1.1 
1.9 

 
 
1.1,1.2 
1.8,2.0 

 
 
<0.001 
<0.001 

Available Facility-Level Factors and Odds of Cesarean Birth 

Partogram Available  1.0 0.7,1.4 0.9 1.5 1.0,2.1 0.03 

Anesthesia 24/7 In Facility 1.5 1.1,1.9 0.009 2.3 1.7,3.0 <0.001 

Teaching Facility  1.5 1.2,1.9 0.002 2.2 1.7,2.9 <0.001 

Patient Fees Levied for Cesarean Birth 1.5 1.1,1.9 0.009 1.8 1.3,2.4 0.001 

Electronic Fetal Monitor Available  1.6 1.2,2.2 0.003 2.7 2.0,3.6 <0.001 

Providers Skilled in Operative Vaginal Birth Available  2.1 1.5,3.0 <0.001 3.5 2.4,5.1 <0.001 

*P-value multivariable model adjusted for multi-level random effects at country and facility level 
**Medically High Risk is a dichotomous variable whereby women are considered to be medically high risk if they have chronic hypertension, 
cardiac or renal disease, pulmonary pathology, diabetes, malaria, sickle cell disease, severe anemia, urinary tract infection, severe 
condylomatous disease, HIV or a condition associated with HIV, or thalassemia 
***Obstetrically High Risk is a dichotomous variable whereby women are considered obstetrically high risk if they experience hypertension in 
pregnancy, pre-eclampsia, eclampsia, or have suspected fetal growth impairment. 
 
 

The limitations of this study include the fact that the data 
were collected ten years ago, that multiple comparisons 
were performed with the data, and that unmeasured 
facility, sociodemographic, or obstetric variables may 
confound the results. Additionally, in terms of the body 
mass index data, it was not always clear at what point in 
the pregnancy the weight was taken, so this is a 
significant limitation of that variable that should be 
considered when reviewing our analysis.The large sample 
size, multiple available covariates, the fact that the survey 

was designed to assess method of birth, and that the 
multi-country data was collected using a standard 
approach / protocol / measurement tool are strengths of 
the analysis.  
 
CONCLUSION 
 
Robson Group 1 women have been identified as an 
important population for studying how vaginal birth can be 
increased, and cesarean birth reduced. Based on this
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analysis, we suggest an increased focus on maintaining a 
healthy pre-pregnancy and pregnancy weight, tighter 
management of women with medical problems, and more 
specific referral standards that transfer at-risk women earlier 
in the labor course, if appropriate. Interventions or policies 
that remove financial incentives to perform a caesarean 
section could possibly reduce this practice though more 
research is needed to evaluate this. 
Author Contributions: MSH conceived of the analytic plan 
with feedback and input from APB, JPV, RLG, and AMG. 
MSH performed the analysis with feedback and oversight 
from APB and JPV. MSH wrote the manuscript with input 
from all authors. 
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KEY MESSAGE 
 
Certain woman-level, obstetric-level, and available facility-
level risk factors are associated with greater likelihood of 
cesarean birth, even in low-risk women. The modifiable 
factors could be targeted for interventions to reduce cesarean 
birth in this population.  
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