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NOTE: Submitted to the NIH in 2005, when the R01 page allowance was 25 pages. I have included the conclusion of the Significance section to provide a context for the Rationale for Research Design section below. This is a second submission, and responds to reviewer critiques of the earlier proposal. This revised application received the top priority score for that round of reviews by the review group. Dr. Baldwin wrote the editorial comments.

	Medical Complications and Parenting: Preterm Development

SIGNIFICANCE SECTION (Introduction and Conclusion only)

Opening paragraphs: Several decades of research have identified preterm infants as a group at risk for later intellectual, academic, and motor deficits (Benton, 1940; Caputo & Mandell, 1970; Kopp, 1983), but the most significant risk factors for long-term problems have not been identified. In most studies, low birth weight (LBW) infants have been treated as a homogeneous group, even though there are wide variations in types and severity of pre- and postnatal medical complications, and infants with severe complications have frequently been excluded. Evaluating LBW infants with the full range of medical complications is important because the extent and location of central nervous system (CNS) damage are very likely to differ among these illness groups. In the few studies that have investigated the effects of specific complications, the relationship of these complications to later outcome has not been established because of: (1) failure to separate the effects of different complications; (2) short follow-up periods; (3) small sample sizes; and/or (4) failure to control for the effects of socioeconomic status (SES).
Previous studies have also not evaluated the impact of the medical complications of LBW infants in relation to the infant’s family and extended social environment. The immediate caretaking environment of normal children has been consistently reported to affect their development, and these effects are likely to be even more important to medically high-risk children. The reciprocal effects of the “at risk” child on parents’ childrearing behaviors and attitudes also need to be considered (Bell, 1968), as well as the effects of other social and personal factors on the parent (e.g., the mother’s own childrearing history, her sense of self-efficacy, or her access to social support). The high incidence of premature births in the already “at risk” lower SES families (Niswander & Gordan, 1972) makes this segment of the population particularly important to investigate in studies of the impact of medical and environmental risk. 

[Several paragraphs not included.]

Final paragraph. From the public health point of view, learning more about long term outcomes for the high-risk preterm is of utmost importance. The increasing survival rate for low birth weight (LBW) preterm infants in technologically sophisticated neonatal intensive care facilities has created a critical need for accurate predictors of development. Determining which environmental factors impede and which buffer parents’ attempts to care for preterm infants, especially in the low SES home, will facilitate development of appropriate interventions to improve the quality of life and social productivity of infants most at risk for development delays and potentially permanent disability.

Editorial Comments: The first two paragraphs clearly lay out the deficiencies of prior research on this high-risk population of infants, and on their family environment. The first paragraph ends with a succinct list of 4 issues that need investigation to clarify the relationship of birth complications to later outcomes. All 4 are addressed in the proposed project. 

[Several detailed paragraphs not included.]

The summary of Significance neatly pulls together the several related elements of the study that have been presented previously in Significance with extensive documentation. Introducing the summary from the broad perspective of public health suggests that the long-term quality of life and social productivity of these high-risk infants will have major public health consequences, a clear argument for the study’s importance. This point is reinforced by the comment that the increasing survival rates of LBW infants in sophisticated ICUs is producing larger numbers of high-risk infants. The research team is committed to discovering new ways to help parents provide supportive care for these infants to enhance their developmental outcomes, an argument for novelty. 

RATIONALE FOR EXPERIMENTAL DESIGN

Longitudinal design. This study of LBW infants will evaluate the effect of specific early medical complications associated with premature birth on the development of cognitive, language, motor and social-behavioral abilities, and neurological function across the first 2 yrs of life. Facilitation or impairment of infant development by maternal caretaking and the relation of mothers’ social and personal predictors to changes across time in the quality of her caretaking skills will be assessed. 
Two theoretical models will be tested. The first relates infant developmental rates and outcomes with infant medical factors and parenting quality. The second relates parenting quality and its changes across time with infant medical risk and social/personal factors of the mother that may affect parenting style and quality. Three time points at 6, 12, and 24 mo were selected to make possible hierarchical linear models analysis, a powerful statistical approach that is ideally suited to addressing relationships between multiple influences on the developmental process. Statistical power and economic considerations argue for limiting the longitudinal analysis to these three time points; they also fall at ages when consistent measurement techniques can be used, also allowing for simplified data analysis.

Editorial Comments: The first sentence here summarizes the critical elements of the study with reference to a longitudinal study of LBW infant development. Then the author focuses on maternal skills that may translate into potentially improved child outcomes. It is effective in a proposal to put pragmatic outcomes into the context of the study design. Two theoretical models are summarized: the first focuses on the outcome of infant developmental rates; the second focuses on maternal parenting. A strong argument is made for why time points at 6, 12, and 24 months were chosen for the longitudinal analysis. The original (unfunded) proposal planned evaluation of children through 4 yrs, but reviewers’ comments suggested that they thought a 4-yr study was too costly. Reducing costs was a major issue in study modifications in this revised proposal.

Subjects and Experimental Groups. Preterm LBW infants with a range of medical complications have been selected rather than healthy preterm infants because of their reported increased risk for late cognitive and social deficiencies. The medical complications that we have chosen to evaluate are the most sensitive documented markers of early CNS insult whose effects persist until at least 2 to 3 yr of age. Reports of outcomes associated with less specific risk indicators, such as low birth weight, apnea, bradycardia, and the need for intubation, show wide variability, suggesting that these factors are not sensitive early predicators. For LBW infants with the medical complications targeted for this study, the range of developmental abilities affected and the rate of development of these abilities across the first 2 yr is unknown. Hence a longitudinal design and inclusion of measures in several developmental domains are appropriate. 
Within the targeted population, our definition of comparison groups reflects the severity of these medical complications, since this feature appears to be most predictive of later development, as discussed in Significance. The etiologies of medical complications (primarily respiratory or focal brain lesions) will be indexed, and their effects evaluated in a separate analysis of all LBW infants combined. In our previous submission, LBW subjects were divided into comparison groups based on both severity and etiology. This design was complicated by the fact that many higher risk preterm infants have both respiratory illness and focal brain lesions, and hence fall into two etiologic categories. This approach also reduced the power of our analysis, since the inclusion of four LBW groups decreased our subject number per cell. The currently proposed grouping strategy maximizes the power of our main analyses, and at the same time allows evaluation of the separate and potentially additive contribution of specific  medical complications to infant development.

Editorial Comments: Much of this section responds to criticisms of the previously submitted version of this proposal: choice of medical complications, targeted risk indicators, developmental outcomes, and age span of the children to be studied. The second paragraph focuses on the comparison groups chosen: previously, group comparisons included both severity and etiology of infant complications; now group comparisons are based on severity only, and etiologies will be analyzed with all LBW infants combined. The discussion of why the previous plan for comparison groups was flawed, and makes it clear why the reviewers’ recommendations were followed, and goes beyond their critique to add further arguments for the revised plan (“many higher risk preterm infants…fall into two etiologic categories.…. [which] decreased our subject number per cell”). This passage is a nice example of graceful acquiescence to reviewer mandates.

Child developmental measures. To test the effect of severity and etiology of medical complications, developmental status, and rates of change, we have selected measures that assess 5 domains of infant development: 1) intellect, 2) language, 3) fine/gross motor skills, 4) social competence, and 5) neurological function. Within each area, a single measure has been selected to assess the skills that are important components of that domain, according to current theories of child development. 
Naturalistic observation measures of the children’s skills will be collected over a reasonably extended period in the home, where children feel less constrained than in the laboratory settings. These will provide us with ecologically more valid samples of social and language behavior. Assessment of a range of skills is necessary to provide a comprehensive test of our two models. 

Editorial Comments: This section is clear and brief: targeting 5 specific domains of development using one carefully chosen measure per domain. This description reflects the team’s efforts to reduce the high cost of the study. Parsimonious design, in addition to reduction of the length of infant evaluation from 4 to 2 years, enabled significant cost reduction. The team argues, however, that fairly intensive observation of the children in the home will be needed to accurately assess their range of skills.

Parenting measures. Four caretaking measures were selected because of their demonstrated association with child behaviors in our research with LBW infants or in other studies of families of  FT and LBW children (Estrada et al., 1973; Greenberg and Crnic, 1988; Hess and Shipman, 1965; Parpal And Maccoby, 1985). We will assess mothers’ use of (a) directive and (b) choice-providing stimulation in the home, (c) maternal warmth, and (d) mothers’ expectations about children’s development. These measures represent a range of parenting factors which have been shown to be sensitive indicators of later child development, and provide a comprehensive picture of the caretaking environment. Relationships between these parenting variables as well as their associations with child development will be evaluated.
Three parent predictor measures have been selected for their demonstrated relevance to caretaking skills that are likely to be at risk in the young, lower-SES mother who must cope with the stresses of rearing a preterm infant. These measures include mothers’ childrearing history, personality, and social support, none of which have been studied in relation to higher risk LBW infants. 

Editorial Comments: The team has carefully chosen to study 4 maternal behaviors and attitudes that have been well established in the literature to influence child development. In addition, they have chosen 3 parent predictor measures that have been shown to be at risk in this population of mothers (young, low SES). Note that while the proposed maternal behaviors have often been evaluated in past child development studies (indicating importance), the predictor measures have not (indicating novelty). 
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