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In this paper direct acyclic graphs (DAGs) were used to identify confounding factors for the presumed causal relationship between Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) infection and maternal mortality (MM), maternal post-delivery intensive care unit (ICU) admission, and cesarean section (CS) delivery. 
DAGs are useful tool for visualizing assumed relationships between exposures, outcomes and covariates [1]. In the figures below, variables indicated with pink circles are identified confounders and blue circles indicate mediating variables. We included some unobserved variables as well, which are indicated as grey circles. 
The assumptions for the causal effect of SARS-CoV-2 infection on MM is described in the DAG presented in supplementary figure 1. COVID-19 infection is a prerequisite for severe COVID-19, which in turn increases the risk of MM [2, 3]. COVID vaccination reduces the risk of severe COVID-19 [4, 5]. Further, we assumed that age, education, residency, BMI at first ANC visit, parity, and gestational diabetes impacted the possibility of being fully vaccinated against COVID-19, as well as adherence to non-pharmaceutical interventions (NPIs) such as use of face masks and social distancing [6-9]. Moreover, gestational diabetes increases the risk of severe COVID-19, as indicated by the arrow from gestational diabetes to severity [10]. Further, severe COVID-19 increases the risk of preeclampsia, post-delivery ICU admission, and CS delivery, and in turn, post-delivery ICU admission, CS, hemorrhage, and preeclampsia are risk factors for MM [11-13]. Based on these assumptions, the minimal sufficient set of variables to include in the models to control confounding and estimate the total effect of SARS-CoV-2 infection on MM includes age, education, parity, BMI at first ANC visit, gestational diabetes, and COVID-19 vaccination status.
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Description automatically generated]Supplementary Figure 1: Directed acyclic graph indicating covariates and mediators of relationship between SARS-CoV-2 infection and maternal mortality (MM)

The DAG outlined in supplementary figure 2 assumes a causal effect of SARS-CoV-2 infection on post-delivery ICU admission. As was already stated, severe COVID-19 requires SARS-CoV-2 infection, which is also a risk factor for post-delivery ICU admission. COVID-19 vaccination reduces the risk of severe COVID-19 [4]. Further, we assumed that age, education, residency, BMI at first ANC visit, parity, and gestational diabetes impact the possibility of being vaccinated, as well as the adherence to non-pharmaceutical interventions (NPIs) such as use of face masks and social distancing [6-9, 14]. Moreover, gestational diabetes increases the risk of severe COVID-19 as indicated by the arrow from gestational diabetes to severity. SARS-CoV-2 infection also increases the risk of preeclampsia. Based on the existing knowledge and several assumptions, the minimal sufficient set of variables to include in the model to control confounding and estimate the total effect of SARS-CoV-2 infection on post-delivery ICU transfer includes age, BMI at first ANC visit, gestational diabetes, and COVID-19 vaccination status.
Supplementary Figure 2: Directed acyclic graph indicating covariates and mediators on relationship between SARS-CoV-2 infection and post-delivery intensive care unit (ICU) admission [image: ]
Assumptions for the causal effect of SARS-CoV-2 infection on CS delivery is presented in the DAG in supplementary figure 3. After elaborating assumptions, the minimal sufficient set of variables to include in the models to control for confounding and estimate the total effect of SARS-CoV-2 infection on CS includes age, education, parity, BMI at first ANC visit, gestational diabetes and COVID-19 vaccination status [14].
Supplementary Figure 3: Directed acyclic graph indicating covariates and mediators on relationship between SARS-COV-2 infection and caesarean section (CS) delivery
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Supplementary Table 1. Crude and adjusted odds ratios (ORs) and 95% confidence intervals (CI) for the association between COVID-19 and maternal post-delivery intensive care unit (ICU) admission in women who survived pregnancy and 42 days after delivery and in women who survived and delivered vaginally
	
	SARS-CoV-2 infection 30 days before or at delivery
	Confirmed SARS-CoV-2 infection in early pregnancy
	No confirmed SARS-CoV-2 infection (reference group)

	Outcome
	n
	ICU, n
	OR (95% CI)
	aOR (95% CI)
	n
	ICU, n
	OR (95% CI)
	aOR (95% CI)
	n
	ICU, n
	OR/aOR

	Survivors
	2,831
	59
	3.90 (2.97-5.12)
	4.46 (3.37-5.89)
	13,685
	63
	0.86 (0.66-1.12)
	0.98 (0.75-1.29)
	94,098
	503
	1.0/1.0

	Vaginal deliveries and survivors
	1,546
	25
	5.01 (3.29-7.63)
	5.41 (3.53-8.31)
	7,562
	26
	1.06 (0.70-1.61)
	1.17 (0.77-1.78)
	54,800
	177
	1.0/1.0
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