Pre-Analysis Plan CuddleCard Trial Expansion to Maternal Cardiovascular Health 

1. Overview and Objectives

The study evaluates the impact of providing weekly financial transfers to low-income mothers of preterm infants on maternal caregiving behaviors in the NICU, maternal mental and physical health, including early postpartum cardiovascular-related health indicators, infant clinical outcomes, and household financial stability. The financial transfers consist of labeled, unconditional cash transfers of $160 per week delivered during the infant’s NICU hospitalization and intended to help mothers spend more time visiting and caring for their infants in the NICU. [DESCRIBE]. The trial was funded by the NIH with maternal caregiving (breastfeeding and the provision of skin- to- skin care) as the primary outcomes. The trial is funded by NICHD. The trial was registered on clinicaltrials.gov on April 10th, 2024XXYY. Enrollment began on XXYYOctober 24th, 2024.  The trial was originally designed to enroll XXX 420 participants across 4 NICU sites (Boston Medical Center [Boston, MA], UMass Memorial Medical Center [Worcester, MA], Baystate Medical Center [Springfield, MA], and Grady Memorial Hospital [Atlanta, GA]LIST) and to cover primary and secondary outcomes through the use of electronic medical record data from the NICU and surveys conducted during the NICU stay and up through two months after discharge from the NICU. With additional funding from J-PAL North America Health, we are expanding recruitment infrastructure to include an additional NICU site at the University of Mississippi Medical Center and extended longitudinal follow-up to enable analysis of maternal postpartum cardiovascular health outcomes. This add-on funding supports an expanded analytic cohort of up to 528 enrolled mothers for supplemental postpartum outcomes, while the original target sample size of 420 remains the basis for the parent NIH-funded trial’s primary and secondary NICU caregiving outcomes. Additional data collection consists of survey-based cardiovascular health measures administered at 6 and 12 months postpartum. (LIST JPAL MECHANISM) we were able to expand recruitment to a fifth NICU site – LIST UMMC site – with a new target enrollment of 538 mothers to enable us to measure impacts on maternal cardiovascular health with additional surveys at 6 and 12 months postpartum. 	Comment by Al Sager, Alya: @MM to check

The analytical plan for the original grant, including power calculations has been published in XXX BMC Pediatrics (McConnell et al., BMC Pediatrics, 2025; DOI: 10.1186/s12887-025-05621-9) and is available as an open-access article. In this pre-analysis plan, produced XX on December 4th, 2024date, prior to beginning enrollment in our 5th NICU site, we describe analytical procedures related to the additional maternal postpartum outcomes. These outcomes were added to our clinicaltrials.gov and AEA registries on XX (to be filled in once we are registered with new outcomes). 

2. Outcome Measures

2.1 Conceptual framework

The intervention aims to alleviate financial burden during a critical period surrounding preterm birth, thereby reducing maternal stress and enabling greater investment in health-promoting behaviors, engagement with postpartum care, and adherence to recommended cardiovascular health behaviors during the postpartum period.[one sentence about the rationale of the maternal health transfers].

Maternal cardiovascular health outcomes

We also will examine American Heart Association cardiovascular health score that includes health behaviors linked to the risk of CVD21 --– scored on a 0-100 scale as our primary outcome (Table 4). Our score represents the 4 domains of the Life’s Essential 8 that can be measured using participant surveys (diet, sleep physical activity and nicotine use). Inclusion of the additional biometric measures (blood pressure, body mass index, lipids, and glucose) that make up the full Life’s Essential 8 are beyond the grant scope of our current funding. However, the behavioral components are widely used and linked to CVD.22  Each component is averaged to construct an overall score of CVH. We will measure our primary outcome at the pre-discharge survey when participants are near the end of the period of financial transfers. We will use similar outcomes measured at the post-discharge survey, 6 months postpartum and one year postpartum to measure how the effects of the intervention persist after transfers stop. We will use the Rapid Prime Diet Quality Score Screener23 to measure adherence to a healthy diet that is based on an adapted food frequency questionnaire (measured over the last 30 days). We will use the International Physical Activity Questionnaire24 to measure exercise with an ideal level of 150 minutes of moderate physical activity per week, consistent with Health and Human Services guidelines for postpartum women.25 We will consider self-reports of nicotine use to score nicotine exposure measured with questions modelled after the Tobacco Use Questionnaire (SMQ),26 with never using nicotine coded as ideal and self-reports of the number of hours of sleep measured with the Pittsburgh Sleep Quality Index,27 with 7-9 hours being coded as ideal.21 

Sample Size and Power

For cardiovascular health outcomes, we assume a significance level of 5% for a two-sided test. We calculate our statistical power for observing a 5-point increase in the behavioral component of the cardiovascular health score measured at the NICU discharge survey around the time when transfers end and approximately 1-4 months postpartum, a crucial time period for maternal mortality from CVD. Evidence from multiple prospective cohorts suggest that 10-point improvements in CVH scores are associated with clinically meaningful improvements in long-term risk of multimorbidity (two or more chronic diseases) – 14% decrease and mortality from CVD – 19% decrease.28 In one study, even moderate improvements in cardiovascular health scores (5 point improvements) were associated with reduced risk of mortality from CVD compared to no change in cardiovascular health score.29 The target of a 5-point reduction in cardiovascular health score has also been used to power other randomized trials of interventions to reduce cardiovascular risk.30 We anticipate that of the 528 women enrolled into the trial, 90% of them will complete the NICU discharge survey, as mothers routinely come to the NICU for discharge teaching prior to their infant going home and can easily be approached by research staff. Based on our past retention rates in following low-income mothers we anticipate 75% attrition at 6 months and 70% at 12 months. We therefore expect that our primary outcome sample size will be 474 mothers, (238 to financial transfers, 238 to usual care) for our primary outcome of cardiovascular health score measured around discharge and 370 (185 to financial transfers, 185 to usual care) at 12 months postpartum when we analyze the persistence of treatment effects. In a cohort of non-pregnant women of reproductive age nationally, average Life’s Simple Seven scores (a related cardiovascular health score) were 4.5 out of 7,31 which would map into a score of 64%. Typical standard deviations of observed cardiovascular health scores in nationally published representative data are between 12-14%, so we assume a standard deviation of 13%. With these values, we would have 98.7% power to detect a clinically meaningful 5-point increase in cardiovascular health score comparing baseline values to our primary endpoint around the time of NICU discharge and our detectable change would be 2.64 points (25% of one standard deviation in score). For analyses of the persistence of treatment effects at 12 months, we would have 95% power to detect a clinically meaningful 5-point increase in cardiovascular health score.

Analysis Analytical PlanStrategy

For cardiovascular health outcomes, we will include all enrolled mothers with data collection on cardiovascular health in our analyses because, while many have morbidities associated with CVD, those that have a spontaneous preterm still have elevated CVD related mortality34 and because low-income households are generally at higher risk for CVD.35 We will estimate intent-to-treat effects for our primary and secondary cardiovascular outcomes comparing outcomes for mothers assigned to any financial transfer compared to usual care. As with other outcomes, while study arms are not expected to differ on demographic characteristics due to randomization, we will adjust for participant demographics and variables used for stratification of randomization (site and gestational age strata). For the cardiovascular health score, we will use linear regression models with adjustment for baseline cardiovascular health score when available, and for repeated cardiovascular health measures over time we may estimate mixed models with random intercepts for the mother.
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