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Data analysis plan for: 
Mediating roles of preterm birth and restricted fetal growth in the relationship between maternal education and infant mortality: a Danish population-based cohort study 
1. Background
Infant mortality in high-income countries has decreased during the last decades.[1] Nevertheless, the observed socioeconomic disparities in infant mortality persist in high-income countries [2-7] and may even be increasing in specific populations.[8, 9] New understandings of the mechanisms that underline socioeconomic differences in infant deaths are essential to drive health initiatives to reduce potentially preventable deaths. 
The previous studies have shown that prenatal factors, including preterm birth, low birth weight, and small for gestational age are associated not only with socioeconomic disadvantage[6, 10-14], but also with offspring mortality [15-19].  However, there is a lack of research addressing the mediatory roles of these prenatal factors in the association between socioeconomic disadvantage and infant mortality using causal mediation analysis methods. In this study we aimed to use a causal mediation approach to quantify how much of socioeconomic disadvantage in infant mortality was mediated by preterm birth and small for gestational age in Denmark. 
2. Data sources
In Denmark, all live-born and new residents are assigned a unique civil personal identity code, which allows accurate individual information linkage from various national registries [20].
3. Study population and period
In Denmark, all singletons born between 1st Jan 1981 to 31st December 2015 will be included. Children will be followed from the birth until death, their 1st birthday, emigration or the end of the study period on (December 31st 2016), whichever occurs first.
4. Variable definitions
4.1 Outcomes
· All-cause infant mortality (0-364 days)
· Neonatal mortality (0-27 days), and postneonatal mortality (28-364 days).
· Cause-specific mortality
· Death due to diseases and medical conditions [ICD-8 codes 000-799, and ICD-10 codes A00-R99], or death due to external causes [ICD-8 codes E800-E999, and ICD-10 codes V01-Y98]
· [bookmark: _Hlk536171348]death due to certain conditions originating in the perinatal period [ICD-8 codes 760-779 and ICD-10 P00-P96], or death due to congenital malformations [ICD-8 740-759 and ICD-10 Q00-Q99]

4.2 Exposure
· Maternal education was measured with the highest level of education attained at childbirth and categorized as low (primary and lower secondary education), medium (upper secondary education and academy profession degree) or high (university education at bachelor’s degree level or higher).

4.3 Mediators
· A dichotomous mediator in the main analysis: preterm birth (PTB: yes, no) and small for gestational age (SGA: yes, no)
· [bookmark: _Hlk536038894][bookmark: _Hlk536038880]We also used finer categorizations of PTB (<28, 28-31, 32-36, 37+ weeks) and SGA (birthweight below the 3rd, between 3rd and 10th, above the 10th percentile for infants of the same gestational age, sex and birth year). 

4.4 Covariates 
· Sex
· Year of birth 
· [bookmark: _GoBack]Maternal age
· Maternal smoking during pregnancy: coded into a binary variable 1= yes, 0=no; available period: 1991-2016
· Major congenital anomalies: Yes, No
· Maternal cohabitation: yes, no
· Maternal residence: yes, no
As the information on some variables was only available in some specific time periods, we created missing indicators for the variables with missing values. 
5. Statistical analyses
The approach for causal mediation analysis was based on a counterfactual framework whereby the total effect (TE) can be decomposed into controlled direct effect (CDE) and portion eliminated (PE).[21, 22] TE and CDE were estimated using inverse-probability-weighted marginal structural models (MSMs).[23] The proportion of the total effect eliminated through the two mediators or the proportion eliminated[24] was reported if the directions of CDE and PE were the same.[25]  
We first assessed the mediating role of PTB and SGA separately and then analyzed PTB and SGA together as a joint mediator. We also performed mediation analysis according to birth year of the offspring. 
We performed sensitivity analysis to assess and adjust for violations in the uncontrolled confounding assumptions. [26] 
We examined the mediating roles of PTB in non-SGA infants and the mediating role of SGA in term-born infants (added during revision).
We also performed mediation analysis using traditional approach[27] (added during revision). 
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