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Abstract
Background  Latin America has the highest Cesarean Section Rates (CSR) in the world. Robson’s Ten Group 
Classification System (RTGCS) was developed to enable understanding the CSR in different groups of women, 
classified according to obstetric characteristics into one of ten groups. The size of each CS group may provide helpful 
data on quality of care in a determined region or setting. Data can potentially be used to compare the impact of 
conditions such as maternal morbidity on CSR. The objective of this study is to understand the impact of Severe 
Maternal Morbidity (SMM) on CSR in ten different groups of RTGCS.

Methods  Secondary analysis of childbirth information from 2018 to 2021, including 8 health facilities from 5 Latin 
American and Caribbean countries (Bolivia, Guatemala, Honduras, Nicaragua, and the Dominican Republic), using 
a surveillance database (SIP-Perinatal Information System, in Spanish) implemented in different settings across 
Latin America. Women were classified into one of RTGCS. The frequency of each group and its respective CSR were 
described. Furthermore, the sample was divided into two groups, according to maternal outcomes: women without 
SMM and those who experienced SMM, considering Potentially Life-threatening Conditions, Maternal Near Miss and 
Maternal Death as the continuum of morbidity.

Results  Available data were obtained from 92,688 deliveries using the Robson Classification. Overall CSR was around 
38%. Group 5 was responsible for almost one-third of cesarean sections. SMM occurred in 6.7% of cases. Among these 
cases, the overall CSR was almost 70% in this group. Group 10 had a major role (preterm deliveries). Group 5 (previous 
Cesarean section) had a very high CSR within the group, regardless of the occurrence of maternal morbidity (over 
80%).
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Background
Cesarean surgery is a potentially life-saving interven-
tion. Nevertheless, C-section rates higher than 15% fail 
to improve maternal, fetal or perinatal outcomes, accord-
ing to the World Health Organization (WHO) [1]. Rob-
son’s Ten Group Classification System (RTGCS) has been 
developed to understand Cesarean section rates (CSR) in 
different groups of women, classified according to their 
obstetrics characteristics into one of the ten groups [2].

RTGCS considers the following six maternal charac-
teristics to discriminate a woman admitted for childbirth 
into one (and only one) group: parity, previous cesarean 
section, gestational age, fetal presentation, onset of labor 
and number of fetuses. RTGCS is an easy-to-use tool 
since the variables considered are currently and routinely 
obtained in regular obstetric practice [3]. The size of each 
group and its CSR may provide helpful data on the qual-
ity of care in a determined region or setting. It can poten-
tially be used to compare the impact of interventions or 
certain conditions (such as maternal morbidity) on CSR.

In Latin America, CSR is estimated to be 42.8%, the 
highest rate among all world regions [4]. Cesarean sec-
tion was associated with maternal death (MD) [PR 1.99 
(1.34–2.95)] and maternal near miss (MNM) [PR 3.40 
(2.80–4.14)] [5] in the region. However, data on the 
impact of severe maternal morbidity (SMM) and mater-
nal near miss (MNM) on cesarean section is scarce.

The Latin American Center of Perinatology (CLAP) is 
a branch of the Department of Family, Gender and Life 
Course of the Pan-American Health Organization, a 

WHO regional office. In the last 25 years, the CLAP has 
built and continuously improved the SIP (Perinatal Infor-
mation System, in Spanish). SIP is a web-based database 
that gathers information on pregnancy outcomes from 
Latin American and Caribbean facilities. The SIP was cre-
ated for surveillance of maternal health, rather than spe-
cifically for research purposes. However, its database has 
already been tested by our group to provide information 
on maternal morbidity [5]. The Latin American Center of 
Perinatology (CLAP) coordinates a network of sentinel 
centers in Latin American and Caribbean countries for 
the surveillance of maternal health related issues. All cen-
ters use SIP-PLUS as a common data collection system. 
The SIP forms cover information on demographic char-
acteristics, obstetric information and childbirth data.

SIP database contains all variables necessary to clas-
sify a woman into the RTGCS, and more recently, in the 
RedCLAP context that introduced the concept of sur-
veillance of maternal morbidity and also gathers routine 
information on SMM. Therefore, SIP database can pro-
vide valuable information about the impact of SMM and 
MNM on cesarean section rates in each of the ten groups 
of RTGCS.

This analysis was aimed at describing the impact of 
SMM on cesarean section rates, in ten different groups of 
the RTGCS.

Methods
A secondary cross-sectional analysis of the SIP database 
was performed. It covered a time frame of 3 years (from 
2018 to 2021) and included 8 health facilities from 5 Latin 
American and Caribbean countries (Bolivia, Guatemala, 
Honduras, Nicaragua, and the Dominican Republic). 
The study entered the RedCLAP [6] initiative, following 
a standardized protocol. Data was extracted from SIP 
servers and was analyzed after a detailed process of data 
management and consistency checking. Excluded from 
analysis were women whose data were missing for clas-
sification into the RTGCS or mode of delivery.

A woman was classified into one of the RTGCS, on the 
basis of the following variables: parity; previous cesarean 
section; onset of labor; gestational age at birth; fetal pre-
sentation and number of fetuses. Table 1 describes each 
group.

The rate of each group and its respective CSR were 
described. Then, the sample was divided into two groups, 
according to maternal outcomes: women who experi-
enced SMM and those without SMM.

Conclusion  Cesarean section rate was higher in women experiencing SMM than in those without SMM in Latin 
America. SMM was associated with higher Cesarean section rates, especially in groups 1 and 3. Nevertheless, group 5 
was the major contributor to the overall CSR.

Keywords  Severe maternal morbidity, Cesarean section, Robson classification

Table 1  Robson’s Classification and characteristics of women 
included per group 2,3
Group Characteristics
1 Nulliparous, single cephalic, ≥ 37 weeks, spontane-

ous labor

2 Nulliparous, single cephalic, ≥ 37 weeks, induced or 
CS before labor

3 Multiparous (excluding previous CS), single cephalic, 
≥ 37 weeks, spontaneous labor

4 Multiparous (excluding previous CS), single cephalic, 
≥ 37 weeks, induced or CS before labor

5 Previous CS, single cephalic, ≥ 37 weeks

6 All nulliparous breeches

7 All multiparous breeches, including previous CS

8 All multiple pregnancies, including previous CS

9 All abnormal lies, including previous CS

10 All single cephalic, < 37 weeks, including previous CS
CS: cesarean section
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SMM patient is defined as “a woman who nearly died 
but survived a complication that occurred during preg-
nancy, childbirth or within 42 days of termination of 
pregnancy.” The SMM group included all women who 
experienced potentially life-threatening conditions 
(PLTC) or severe maternal outcomes (SMO) comprising 
maternal near miss (MNM) or maternal death (MD). The 
definition of SMM, PLTC and MNM followed WHO cri-
teria [7].

The WHO defined PLTC as the occurrence of hemor-
rhagic disorders (abruptio placentae, accreta/increta/
percreta placenta, ectopic pregnancy, postpartum hem-
orrhage, ruptured uterus), hypertensive disorders (severe 
preeclampsia, eclampsia, severe hypertension, hyperten-
sive encephalopathy, HELLP syndrome), other systemic 
disorders (endometritis, pulmonary edema, respiratory 
failure, seizures, sepsis, shock, thrombocytopenia, thy-
roid crisis), or severe management indicators (blood 
transfusion, central venous access, hysterectomy, inten-
sive care unit admission, hospital stay longer than 7 days 
after delivery, non-anesthetic intubation, return to oper-
ating room) [7].

MNM criteria involves organ dysfunction or failure 
and were based on clinical criteria (acute cyanosis, loss of 
consciousness lasting more than 12 h or accompanied by 
the absence of pulse/heartbeat, gasping, stroke, oliguria 
nonresponsive to fluids or diuretics, uncontrollable fit/
total paralysis, jaundice in the presence of preeclampsia, 
clotting failure), laboratory-based criteria (oxygen satura-
tion > 90% for > 60  min, pH < 7.1, PaO2/FiO2 < 200, lac-
tate > 5, creatinine > 3.5 mg/dL, acute thrombocytopenia, 
bilirubin > 6.0  mg/dL, loss of consciousness associated 
with the presence of glucose and ketoacids in urine) or 
management-based criteria (use of continuous vasoac-
tive drugs, intubation and ventilation > 60 min unrelated 
to anesthesia, hysterectomy following infection or hem-
orrhage, dialysis for acute renal failure, transfusion of > 5 
red cell units, cardiopulmonary resuscitation) [7].

The rate per group and cesarean section rates for both 
groups were estimated and compared, considering the 
continuum of morbidity (PLTC and SMO). Then CSR 
and group sizes were compared between the group of 
no morbidity with those with PLTC and SMO using χ2 
test and estimation of Prevalence Ratio (PR) with their 
respective 95% Confidence Interval (CI). To compare 
cesarean section rates among women with no morbidity, 
PLTC, and SMO, we considered the no morbidity group 
as the reference group. The PR was obtained by dividing 
the cesarean section rate in each RTGCS group between 
women with no morbidity and those with PLTC, and the 
same for women with no morbidity and those with SMO. 
We performed the same to obtain PR regarding group 
size.

This study is a secondary analysis of the “Study on the 
incidence of severe maternal morbidity and mortality in 
maternities from the Red-CLAP from Latin America and 
the Caribbean”, approved by the Research Ethics Com-
mittee (REC) of the Pan American Health Organization 
(PAHO) in August 17, 2018 (PAHOERC, under number: 
PAHO-2018-04-0025).

Results
Data on a total of 100,848 deliveries were retrieved from 
the SIP database. For initial analysis, 8,160 (8.1%) were 
excluded due to unavailable data that would allow clas-
sification into Robson’s groups. Of the total number of 
deliveries, 85,605 (84.9%) had reliable data. Therefore, 
it was possible to classify women into Robson’s groups 
and evaluate maternal morbidity. Furthermore, addi-
tional  7,083 (7.02%) of the deliveries considered were 
excluded from the study. Women were then divided into 
two groups: (1) SMM, with 5,736 (6.7%) deliveries, and 
(2) no severe morbidity, with 79,869 (93.3%) deliveries. 
Figure 1 shows the flowchart of included cases.

Table 2 shows data on 92,688 deliveries that had avail-
able data on the Robson Classification System. The over-
all CSR was 38.13%. Groups 1 to 4 accounted for 73.5% of 
all deliveries and 48.3% of all cesarean sections. On the 
other hand, group 5 contributed to 14.3% of all deliver-
ies and 32.3% of all cesarean sections. The preterm birth 
rate was 8.0% and the CSR was 47.2% in those deliveries. 
The remaining 4 groups (6 to 9) accounted for 4.2% of all 
cases, with an expected high CSR (over 80%). The low-
est cesarean section rate was observed in group 3 (8.9%), 
while group 5 (women with at least one previous cesar-
ean section) had a CSR of 86.3%.

Table 3 demonstrates data on women with SMM. The 
overall CSR was 67.9% in women with SMM. Among 
those women, group 10 (women with preterm delivery) 
was the largest group (25.8%), with a cesarean section 
rate of 79.9%, while groups 1 to 4 account for 53.2% of 
all deliveries. Only two groups had cesarean section rates 
below 50% (groups 1 and 3). Groups 10 and 5 were the 
highest contributors to cesarean section rates.

Among women without SMM, group 5 (women with 
at least one previous cesarean section) contributed with 
the highest cesarean section rates (34.3%), and the over-
all cesarean section rate was 36.5%. On the other hand, 
women who experienced spontaneous labor and had 
a previous vaginal delivery (group 3), accounted for the 
largest group (31.5% of all cases) with a cesarean section 
rate of 8.1% (Table 4).

We also compared the prevalence ratio of cesarean sec-
tion between women with and without SMM. Those data 
are shown in Table 5. SMM increased the prevalence of 
cesarean section in groups 1 to 4 and groups 8 to 10. The 
likelihood of having a cesarean section increased 3.5-, 
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2.4- and 2.1-fold in groups 3, 1 and 10, respectively. Nev-
ertheless, in women with at least one previous cesarean 
section (group 5), the same effect was not observed.

Regarding the overall size of each group, and in the 
comparison between cases with and without SMM, the 
higher rate of group 10 (preterm birth) was the most sig-
nificant finding. Group 10 was responsible for 6.5% of 
cases without SMM, as well as 24.8% and 35.4% in PLTC 
and SMO cases, respectively (Table 6).

Discussion
This study demonstrates data on the use of RTGCS to 
evaluate CSR, comparing cases with and without SMM, 
using a surveillance database implemented in different 
settings across Latin America. Overall, CSR was around 
38%, with group 5 responsible for almost one-third of 
cesarean sections. There were 6.7% of SMM cases. Of 
these cases, the overall CSR was almost 70% and group 10 
(preterm deliveries) had a major role (preterm deliveries). 
It makes sense to perform a cesarean section when com-
plications or morbidities arise. In most cases, the mode 
of delivery is optional and childbirth may occur during 

Table 2  Distribution of all women included in the study in the ten groups of Robson’s Classification, cesarean section rate in each 
group, and contribution of each group to overall cesarean section rate
Group Number of CS in 

group
Number of women 
in group

Group size (%) Group CS rate 
(%)

Absolute group contri-
bution to overall CS rate

Relative 
contribution 
of group to 
overall CS rate

1 5.434 25.991 28.04% 20.91% 5.86% 15.38%

2 6.191 8.589 9.27% 72.08% 6.68% 17.52%

3 2.524 28.477 30.72% 8.86% 2.72% 7.14%

4 2.927 5.090 5.49% 57.50% 3.16% 8.28%

5 11.422 13.238 14.28% 86.28% 12.32% 32.32%

6 784 854 0.92% 91.80% 0.85% 2.22%

7 871 981 1.06% 88.79% 0.94% 2.46%

8 1.246 1.503 1.62% 82.90% 1.34% 3.53%

9 437 544 0.59% 80.33% 0.47% 1.24%

10 3.502 7.421 8.01% 47.19% 3.78% 9.91%

Total 35.338% 92.688% 100% 38.13% 100%

Fig. 1  Flowchart of inclusion of cases in the study
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Table 3  Distribution of women with SMM (PLTC + MNM) + MD in Robson’s Ten Group Classification (RTGCS), cesarean section rate per 
group, and contribution of each group to overall cesarean section rate
Group Number 

of CS in 
group

Number of 
women in 
group

Group size 
(%)

Group CS 
rate (%)

Absolute group 
contribution to 
overall CS rate

Relative contribution 
of group to overall 
CS rate

1 539 1.146 19.98% 47.03% 9.40% 13.83%

2 560 651 11.35% 86.02% 9.76% 14.37%

3 266 930 16.21% 28.60% 4.64% 6.83%

4 253 323 5.63% 78.33% 4.41% 6.49%

5 661 740 12.90% 89.32% 11.52% 16.97%

6 62 68 1.19% 91.18% 1.08% 1.59%

7 72 81 1.41% 88.89% 1.26% 1.85%

8 255 271 4.72% 94.10% 4.45% 6.55%

9 43 44 0.77% 97.73% 0.75% 1.10%

10 1.185 1.482 25.84% 79.96% 20.66% 30.42%

Total 3.896 5.736 100% 67.92% 100%
SMM: Severe maternal morbidity; PLTC: potentially life-threatening conditions; MNM: maternal near miss; MD: maternal death.

Table 4  Distribution of women without SMM in Robson’s Ten Group Classification (RTGCS), cesarean section rate per group, and 
contribution of each group to overall cesarean section rate
Grupo Number of CS in 

group
Number of women 
in group

Group size (%) Group CS rate 
(%)

Absolute group contri-
bution to overall CS rate

Relative 
contribution 
of group to 
overall CS rate

1 4.422 22.659 28.37% 19.52% 5.54% 15.15%

2 5.451 7.680 9.62% 70.98% 6.82% 18.68%

3 2.051 25.159 31.50% 8.15% 2.57% 7.03%

4 2.569 4.612 5.77% 55.70% 3.22% 8.80%

5 10.008 11.439 14.32% 87.49% 12.53% 34.29%

6 670 728 0.91% 92.03% 0.84% 2.30%

7 750 831 1.04% 90.25% 0.94% 2.57%

8 906 1.112 1.39% 81.47% 1.13% 3.10%

9 369 445 0.56% 82.92% 0.46% 1.26%

10 1.990 5.204 6.52% 38.24% 2.49% 6.82%

Total 29.186 79.869 100% 36.54% 100%
SMM: Severe maternal morbidity.

Table 5  Comparison of cesarean section in each RTGCS between women with no severe morbidity and those with severe maternal 
morbidity (SMM)
Group No morbidity PLTC SMO p-value/PR1 p-value/PR2

1 4422 (19.5) 516 (48.0) 23 (31.9) < 0.001 / 2.46 (1.82–3.33) 0.059 / 1.64 (0.97–2.75)

2 5451 (71.0) 522 (86.1) 38 (84.4) 0.066 / 1.21 (0.98–1.50) 0.153 / 1.19 (0.92–1.54)

3 2051 (8.2) 244 (28.6) 22 (28.2) < 0.001 / 3.51 (2.17–5.68) 0.020 / 3.46 (1.29–9.25)
4 2569 (55.7) 224 (78.3) 29 (78.4) 0.102 / 1.41 (0.92–2.16) 0.138 / 1.41 (0.87–2.28)

5 10,008 (87.5) 603 (90.0) 58 (82.9) 0.472 / 1.03 (0.94–1.12) 0.406 / 0.95 (0.82–1.10)

6 670 (92.0) 58 (93.5) 4 (66.7) 0.467 / 1.02 (0.97–1.07) 0.487 (0.72 (0.25–2.10)

7 750 (90.3) 59 (89.4) 13 (86.7) 0.796 / 0.99 (0.91–1.08) 0.695 / 0.96 (0.75–1.22)

8 906 (81.5) 229 (93.9) 26 (96.3) 0.120 / 1.15 (0.95–1.39) 0.025 / 1.18 (1.03–1.36)
9 369 (82.9) 35 (100) 8 (88.9) 0.007 / 1.21 (1.07–1.35) 0.515 / 1.07 (0.84–1.37)

10 1990 (38.2) 1033 (80.4) 152 (77.2) < 0.001 / 2.10 (1.62–2.73) < 0.002 / 2.02 (1.51–2.69)
Overall CSR 29,186 (36.5) 3523 (68.0) 373 (67.1) < 0.001 / 1.86 (1.82–1.90) < 0.001 / 1.83 (1.73–1.95)
1 – p-value refers to the comparison between no morbidity and PLTC; 2 – p-value refers to the comparison between no morbidity and SMO.



Page 6 of 8Sosa et al. BMC Pregnancy and Childbirth          (2023) 23:605 

the preterm period. However, more emphasis should be 
given to labor induction (at least in late preterm labor). 
Group 5 had a very high CSR within the group, regardless 
of the presence of maternal morbidity (over 80%).

CSR was assessed in each of the 10 groups by the Rob-
son classification. In each group it is important to evalu-
ate the contribution to overall CSR, since larger groups, 
even those with lower CS rates, can potentially have a 
high overall impact on increased CSR. The Robson clas-
sification is a tool that compares the quality of obstetric 
care. Recently, it has also enabled auditing of important 
obstetric outcomes, other than C-Sections in all Robson 
groups [8, 9] including severe maternal morbidity [10].

Studies from Brazil obtained results similar to findings 
in our study, where CSR is 73.2% in SMM cases. Group 
5 had a relevant impact and the CSR within the group 
achieved 84.6% among severe morbidity cases [10]. It is 
important to note that in the general population, group 
5 is also the largest group in Brazil with the highest CSR 
(a group size of 21.7%, CSR of 84.9%, contributing to a 
CSR of 18.4%) [11]. Although a previous cesarean section 
is not determinant of a new cesarean section, it is very 
unlikely that a woman with a previous cesarean section 
will undergo vaginal delivery in a new pregnancy [12], 
unless she personally requests the mode of delivery and 
she finds an obstetric team that supports her decision. If 
she experiences SMM, the chances of undergoing vaginal 
delivery are limited, as suggested by our data. Avoiding 
the first C-section seems to be the initial key factor for 
reducing CSR in Latin America, even in cases of SMM 
where a cesarean section is not mandatory.

Our overall CSR was similar to those shown in a study 
performed in Latin America from 2004 to 2005 [13]. That 
study included 97,095 deliveries that occurred in 120 
facilities from 8 Latin American countries, and found a 
CSR of 35.4%, while our rate was 38.1%. The CSR and size 
of each group were similar in both studies. Group 5 was 
the main contributor to overall CSR. RTGCS is a use-
ful tool to compare different time periods, and it seems 
that no significant increasing trend in CSR has occurred 

in Latin America between both time periods (13 years 
apart).

Other studies that evaluated CSR considering RTGCS 
in Latin America have shown that CSR is high in coun-
tries, when analyzed separately. A Uruguayan study, 
also using routine information gathered with SIP, found 
an overall CSR of 43.1%. In that study, Group 5 had the 
largest size and was the major contributor to overall CSR 
(30.6%) [14]. Another Mexican study found an over-
all CSR ranging from 53.5 to 48.7% [15]. Only a Chilean 
facility-based study found lower rates (27%), despite 
drawing attention to the increase in C-sections in groups 
1, 3 and 4, suggesting that in the following years the facil-
ity will probably face an increase in group 5 [16].

More important than achieving a specific CSR is pro-
viding the necessary cesarean sections according to 
maternal or fetal needs, especially in low- and middle-
income countries. The reduction of CSR may be consid-
ered alongside other outcomes, such as neonatal near 
miss and death [17]. Our study showed that consider-
ing maternal outcomes such as SMM can be evaluated 
together with CSR – and it is important to provide ade-
quate and timely efficient care for women with SMM.

Cesarean section is a useful intervention to reduce 
neonatal and perinatal death in pregnancies with gesta-
tional age lower than 32 weeks and breech fetuses; how-
ever, the same protective effect was not observed among 
cephalic fetuses of similar gestational age [18]. Among 
women with SMM, 25.8% were included in group 10, 
which comprises preterm deliveries with cephalic fetuses, 
with a CSR of almost 80% - and the group was respon-
sible for the highest relative contribution to overall CSR 
(30.4%). Among women without SMM, the CSR was also 
high (47.2%). It is important to disseminate the evidence 
regarding route of delivery, especially among women 
with SMM, avoiding exposing them to unnecessary sur-
gical interventions.

Our SMM rate (6.7%) was higher than the rate 
observed in a systematic review that contained 8 stud-
ies (2.45%) [19]. However, it was close to the only Latin 

Table 6  Comparison of group size in each of RTGCS between women with no morbidity and those with PLTC or SMO
Group No morbidity Group size (%) PLTC Group size (%) SMO Group size (%) p-value/PR1 p-value/PR2

1 22.659 28.4 1074 20,7 72 12,9 < 0.01 / 0.73 (0.69–0.77) < 0.01 / 0.45 (0.37–0.57)
2 7.680 9.6 606 11,7 45 8,1 < 0.01 / 1.22 (1.12–1.31) 0.22 / 0.84 (0.63–1.11)

3 25.159 31.5 852 16,4 78 14,0 < 0.01 / 0.52 (0.49–0.55) < 0.01 / 0.44 (0.36–0.55)
4 4.612 5.8 286 5,5 37 6,7 0.44 / 0.96 (0.85–1.07) 0.37 / 1.15 (0.84–1.57)

5 11.439 14.3 670 12,9 70 12,6 < 0.01 / 0.90 (0.83–0.97) 0.24 / 0.88 (0.70–1.09)

6 728 0.9 62 1,2 6 1,1 0.04 / 1.31 (1.01–1.70) 0.68 / 1.18 (0.52–2.63)

7 831 1.0 66 1,3 15 2.7 0.11 / 1.22 (0.95–1.57) < 0.01 / 2.59 (1.56–4.29)
8 1.112 1.4 244 4.7 27 4,9 < 0.01 / 3.38 (2.95–3.87) < 0.01 / 3.49 (2.40–5.06)
9 445 0.6 35 0,7 9 1,6 0.26 / 1.21 (0.86–1.71) < 0.01 / 2.90 (1.50–5.59)
10 5.204 6.5 1285 24,8 197 35,4 < 0.01 / 3.33 (3.15–3.52) < 0.01 / 5.44 (4.85–6.10)
1 – p-value refers to the comparison between no morbidity and PLTC; 2 – p-value refers to the comparison between no morbidity and SMO.
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American study included in the metanalysis-a study 
from the Northeast of Brazil, with a SMM rate of 6.8% 
[20]. The same systematic review observed that women 
with a previous cesarean section had a 1.6-fold chance of 
experiencing SMM, and a 2.7-fold chance of experiencing 
MNM. In our study, we found that women in groups 1 
and 3 (no previous cesarean) were more likely to undergo 
cesarean section in the current pregnancy. The combina-
tion of two factors (history of previous cesarean section 
and SMM in a previous pregnancy) may probably have 
an impact on the next pregnancy, suggesting that special 
care is required in these women.

The use of the RTGCS has increased and its under-
standing expanded in the last years; a Swedish study 
showed an overall CSR of 17.4%, and that study analyzed 
other outcomes such as operative vaginal delivery, obstet-
ric anal sphincter injury and postpartum haemorrhage 
[8]. A Brazilian study showed that, among women with 
SMM, 73.2% underwent CS – and group 10 was the most 
prevalent (33.9%) and responsible for majority of cesar-
ean deliveries (38.2%), with a group CSR of 82.6% [10]. 
Another Brazilian study compared CSR between women 
with and without preeclampsia, showing that women 
with preeclampsia were 2.3 times more likely to undergo 
cesarean Sect [9]. Those studies suggest that RTGCS can 
be a useful tool to understand not only CSR and obstet-
ric populations but also other important conditions on 
obstetric daily practice.

Our study has some limitations. The tool used to gen-
erate the database was not primarily designed to be used 
for scientific purposes but mainly for clinical practice 
and surveillance and therefore some information is not 
available. On the other hand, this database contains data 
from almost 100,000 women who gave birth in 5 different 
Latin American countries and the experience could be 
expanded to other countries and facilities using the same 
SIP platform, what would include millions of deliveries, 
then providing more robust evidence.

Conclusions
In Latin America, cesarean section rates were higher in 
women experiencing SMM than in those without SMM. 
SMM was associated with the performance of cesarean 
section, particularly in groups 1 and 3. Group 5, however, 
was the major contributor to overall CSR.
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