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An expert committee, consisting of different obstetricians, an internal medicine 

specialist or anaesthesiologist and midwives, audited all pregnancy-related deaths 

with two authors (LK and KV) presenting and moderating the sessions. When no 

consensus was achieved, external ex- pert opinion (JR and HK) was sought. The 

committee reviewed the cases and agreed to a mode of death, under- lying cause, 

contributing factors and classified each death using WHO guidelines on 

applications of ICD-MM.12 Substandard care factors were analysed according to an 

adapted version of the FIGO-LOGIC MDR Grid analysis of clinical case management 

form.15 Due to lack of guidelines substandard care was defined as a deviation from 

‘standard practice’ according to local clinicians.  

 

Data analysis: Data were manually entered into IBM SPSS version 21.0 (Armonk, 

New York, USA) for analysis. All maternal deaths were individually analysed and 

cross-linked with registered maternal deaths by civil registration. Causes, 

contributing factors and substandard care factors were recoded into categorical 

variables.  

 

FFiigguurree  22.. Flowchart of pregnancy related deaths in Suriname  
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Classification and causes of maternal deaths  

Of the 65 maternal deaths, 41 (63%) were due to direct causes, 21 (32%) due to 

indirect causes and three (5%) maternal deaths were classified as unspecified 

because the cause of death was unknown (figure 3). The two leading causes of 

maternal mortality were obstetric and non- obstetric sepsis (n = 18, 27%) and 

obstetric haemorrhage (n=13, 20%). Obstetric haemorrhage was mainly due to 

postpartum haemorrhage (n=11, 85%) caused by uterine atony (29%), retained 

placenta (23%), ruptured uterus (15%), vaginal or cervical tear (8%), and unspecified 

causes (10%). Underlying cause of all antepartum haemorrhage was placental 

abruption (n=2, 15%). Hypertensive disorders and its complications (e.g. cerebral 

bleeding, HELLP, eclampsia) accounted for 14% of maternal deaths. However, 

hypertensive disorders, such as pregnancy induced hypertension and pre- 

eclampsia, were diagnosed in 30% of all maternal deaths. Though not the 

underlying cause of death, they were commonly classified as a contributing factor.  

FFiigguurree  33.. Classification of underlying causes of the maternal deaths (n=65) 
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FFiigguurree  22..  Flowchart of pregnancy-related deaths classified by MDR committees  

 
 

The Netherlands committee (19%, n=14/73) classified more cases as unspecified 

compared to Surinamese (4%, n=3/73) and Jamaican committees (7%, n=5/73) (table 

2 and supplementary file 2). Agreement between the MDR committees of Suriname 

and Jamaica (κ = 0.69 (95% CI 0.53 – 0.86); p < 0.001) was higher than between the 

committees of Suriname and the Netherlands (κ = 0.48 (95% CI 0.32 – 0.63); p < 

0.001) (table 2). Out of 41 maternal deaths classified as direct by the Surinamese 

committee, the Jamaican committee classified five cases differently (four indirect, 

one unspecified), while the Dutch committee classified ten cases otherwise (three 

indirect, seven unspecified). 

 

WHO ICD-MM groups of underlying causes 

Table 3 compares the underlying causes of maternal deaths according to the nine 

ICD-MM groups as classified by the three MDR committees. Table 4 summarizes 

levels of agreement between the three MDR committees for each ICD-MM 

underlying cause group. The overall kappa was 0.52 (95% CI 0.47–0.58); p < 0.001, 

with the highest agreement for abortive outcomes (κ = 0.85) and obstetric 

haemorrhage (κ = 0.74) and the lowest for the unspecified (κ = 0.29) and other 

direct causes (κ = 0.32). 
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FFiigguurree  44..  Primary underlying causes of maternal deaths and underlying diseases 

causing MNM according to the different tools  
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SSuupppplleemmeennttaarryy  ffiillee  44..  Distribution of the underlying causes and differences 

between the MNM criteria, number of events  
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adjusting for confounders. Women of African descent had two times the odds of 

stillbirth compared to women of other ethnicities (aOR 2.1; 95%CI 1.4-3.1), after 

adjustment for confounders maternal age and parity. 

 

FFiigguurree  11..  Flowchart of the total births and stillbirths in Suriname in 2017  

 

Medical files were available in 86.3% of stillbirths (n=113/131) (figure 1). The 

timing and causes of death of the remaining 18 stillbirths could not be determined. 

Stillbirths were small for gestational age (SGA) in 26.5% (n=30/113) of cases. 

However, foetal death could not be determined in 34.5% (n=39) of cases due to 

unreliable pregnancy dating or timing of death. Maceration was described in 48.7% 

(n=55) of stillbirths and congenital abnormalities in 8.0% (n=9) of stillbirths (table 

1). The stillbirth occurred at home or during transportation to the hospital in 67.3% 

(n=76/113) of cases and after hospital admission in 32.7% (n=37/113) of cases. In 

total, there were seven women with a stillbirth delivered by caesarean section. In 

two cases the stillbirth was not yet diagnosed. In five cases the foetal death was 

known, and caesarean section was performed on a maternal indication, of which 

there was one perimortem caesarean section for a woman who died due to a 

cardiac arrest. 
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FFiigguurree  22..  Women with stillbirths classified as M4; Maternal medical and surgical 

conditions (n=57, includes four women with unknown timing of death) 

 
 

Antepartum (n=96): The leading cause of antepartum stillbirths was Antepartum 

hypoxia (A3)  (45.8%, n=44), which was most frequently associated with Maternal 

medical and surgical conditions (M4)  (70.5%, n=31) and Complications of 

placenta, cord and membranes (M1)  (25.0%, n=11). The second main group 

consisted of stillbirths of Unspecified cause (A6)  (40.6% of all antepartum 

stillbirths, n=39/96), mostly to women without a medical condition (64.1%, 

n=25/39) (table 3). 

 

Intrapartum (n=12): The majority of deaths during the intrapartum period were 

caused by an Acute intrapartum event (I3)  (91.7%, n=11) (table 3). In four cases, 

there was a placental abruption during labour and in three cases, obstructed labour, 

e.g. complicated breech delivery.  
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The Pareto chart shows that uterine atony (56.7%, n=102/180, missing 40) and 

retained placenta (19.4%, n=35/180, missing 40) caused almost 80% of severe PPH 

(figure 2). Severe PPH occurred among women with preeclampsia in 23.2% 

(n=45/194, missing 26) and eclampsia in 2.6% (n=5/194) of cases. Of the women 

with severe PPH, 17.1% (n=33/193, missing 27) were admitted to the ICU. Among 

women with a CS and severe PPH (n=89), the CS was considered elective for 53.9% 

(n=48), emergency for 32.6% (n=29), and unclassified for 13% (n=12). Women with 

severe PPH had a stillbirth in 9.1% of cases (n=20/220) in contrast to 1.6% 

(n=128/7939) stillbirth prevalence in women without PPH. Women with severe 

PPH and stillbirth were often diagnosed with placental abruption (85%, n=17/20) 

[concomitant pre-eclampsia existed in 70.6% (n=12/17) of women with placental 

abruption].  

 
 

FFiigguurree  22..  Pareto chart of the specific underlying causes of PPH in Suriname, 2017 
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Some hospitals perform a facility-based review of maternal deaths and report to 

the committee MaMS. All audits are conducted, guaranteeing the "no blame, no 

shame" culture.5,33 Committee MaMS ensures that no litigation of healthcare 

workers is initiated. Unfortunately, maternal deaths are still not structurally 

identified and depend on informal notification of health care workers, family, or 

news sites. Death certificates do not have a pregnancy box, and notification is not 

obliged.12 Active surveillance of all deceased women of reproductive age are not 

yet completely incorporated in BOG's surveillance. Medical students are 

responsible for a part of the surveillance, data acquisition, case presentation at the 

audit, and summarize the analysis and recommendations. Figure 3 summarizes the 

facilitators and barriers experienced by committee MaMS in the completion of the 

MDSR cycle. Sustainable MDSR is still not accomplished since routine surveillance 

methods are not further improved, facility-based reviews are incidentally 

performed, no established institution exists responsible for the general 

coordination and the members of the committee MaMS work voluntarily.  

 

FFiigguurree  33..  Suriname s facilitators and barriers in installation of MDR committee 
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DDIISSCCUUSSSSIIOONN  

This thesis aimed to improve the quality of obstetric health care in Suriname and 

reduce severe maternal and perinatal outcomes. The Plan-Do-Study-Act (PDSA) 

cycle was applied to the studies on maternal mortality, maternal near-miss and 

stillbirths within the Suriname Obstetric Surveillance System (SurOSS). These 

studies provided lessons learned to improve the quality of obstetric care in 

Suriname (figure 1).  

 

FFiigguurree  11.. The PDSA-cycle applied in Suriname, adapted from the ItOSS1 

 

In conclusion, a reduction of severe maternal outcomes (maternal mortality and 

near-miss) and stillbirths in Suriname can be achieved by (1) improving the 

surveillance of maternal deaths and childbirth outcomes, (2) improving the facility-

based quality of care, and (3) eliminating disparities in obstetric care. The global 

maternal health community can contribute to this goal in countries like Suriname 

by (1) reporting barriers and enablers of the implementation of specific 

interventions, (2) addressing the challenges experienced with the classification of 

maternal deaths, maternal near-misses and stillbirths, and (3) expanding the 

indicators to evaluate the quality of obstetric care. 
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Most maternal deaths and stillbirths are preventable 
with quality health care during pregnancy and childbirth. 
Improving maternal health care is therefore a key priority 
and a human right. This book presents evidence-based 
research in Suriname on the incidence, causes, ethnic 
disparities and other risk factors of maternal deaths, 
maternal near-miss and stillbirths. Recommendations 
were carried out by the research team by implementing 
different interventions on a national scale (i.e. establish 
a perinatal data registry, install a maternal death review 
committee and develop obstetric guidelines). Other 
recommendations are geared towards the WHO and 
include to address the challenges of the classification tools  
(ICD-MM, MNM, ICD-PM) and expand indicators to assess 
the quality of obstetric care.
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