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RICHTSMEIER, LYNDA M., Ph.D. Cognitive Competence and Behavioral-Emotional 
Adjustment During the Early School Years for Preterm Born Children: The Role of the 
Mother-Child Relationship. (1996) Directed by Dr. Susan P. Keane. 106 pp. 

The present study investigated whether the mother-child relationship functioned 

as a moderator (i.e., protective factor) in reducing the effect of biological risk on preterm 

born children's cognitive and behavioral-emotional functioning during the early school-

age years. Preterm born children's cognitive and behavioral-emotional functioning was 

also compared to a group of demographically similar full-term born peers. The Perinatal 

Risk Inventory (PERI) was used to determine the severity of preterm born children's 

perinatal medical complications, and provided a measure of biological risk. Both 

children's and mother's perceptions of the quality of the mother-child relationship were 

obtained. Significant predictors of preterm born children's cognitive and behavioral-

emotional functioning during the early school-age years included, severity of children's 

perinatal medical complications, current stressors in the family context, and children's 

and mother's perceptions of the quality of the mother-child relationship, and these factors 

had differential effects depending on the outcome assessed. Analyses provided 

preliminary support for the hypothesis that the mother-child relationship functioned as 

a moderator of the relationship between biological risk and preterm born children's 

cognitive and behavioral-emotional functioning during the early school-age years. The 

only significant group difference found between preterm and full-term born children was 

in their reports of depressive symptoms. 
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CHAPTER I 

Introduction 

Preterm birth, and its attendant medical complications, constitutes a significant 

risk for subsequent cognitive, behavioral, and/or socioemotional difficulties. Compared 

with their peers, children born preterm have been found to exhibit more learning and 

behavioral problems during the early school-age years (Brandt, Magyary, Hammond, & 

Barnard, 1992; Cohen, Parmelee, Sigman, & Beckwith, 1988; see Hoy, Bill, & Sykes, 

1988 for a review). Longitudinal research studies, however, have also indicated 

considerable individual differences in developmental outcomes among children born 

preterm (see Aylward, Pfeiffer, Wright, & Verhulst, 1989 for a review). For example, 

the percentage of children born preterm who receive special school services ranges from 

28 to 64% (Eilers, Desai, Wilson, & Cunningham, 1986; Grunau, 1986; Lefebvre, Bard, 

Veilleux, & Martel, 1988; Lloyd, 1984; Vohr & Coll, 1985). 

Over the past few decades, advances in neonatal medicine have resulted in 

increased survival rates for infants born prematurely (Gross, Slagle, D'Eugenio, & 

Mettelman, 1992; Hack & Fanaroff, 1989). Consequently, updated investigations of 

developmental outcomes for these "at-risk" children are greatly needed. Given that 

children's early school performance can have significant implications for their future 

adaptation (Jacobs, 1990; Thompson, Lampripon, Johnnson, & Eckstein, 1990), 

investigations of preterm born children's cognitive and behavioral-emotional functioning 

during the early school-age years is particularly important. 
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Substantial research has focused on identifying the biological (i.e., medical 

complications) and environmental factors (i.e., family socioeconomic status) that are 

related to developmental outcomes among preterm born children. However, our 

understanding of potential moderators (i.e., protective factors) of preterm born children's 

adaptation during the early school-age years is rather limited. In particular, researchers 

have not adequately examined whether the mother-child relationship contributes to and/or 

moderates the relation between biological risk and preterm children's cognitive, 

behavioral, and socioemotional functioning during the early school-age years (Brandt et 

al., 1992; Greenberg & Crnic, 1988; Hack, Klein, & Taylor, 1995). A better 

understanding of moderator factors can help to elucidate developmental processes 

(Cicchetti, 1989), and provide information needed to establish effective intervention 

programs for preterm born children identified to be at high-risk for developmental 

difficulties (Fagan & Singer, 1981; Ramey, Zeskind, & Hunter, 1981). 

Models of Development 

The central premise of interaction models of development is that there is a 

relationship between biological and environmental factors (Fiese & Sameroff, 1989; 

Sameroff & Chandler, 1975). In contrast, main effect models of development are guided 

by the assumption that biological and environmental factors exert influences on 

development which are independent of each other. Based on a series of retrospective 

studies, Pasamanick and Knobloch (1961) concluded that there was a "continuum of 

reproductive causality," or that there was a positive, direct relationship between the 
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severity of perinatal complications and the child's subsequent intellectual and/or 

psychosocial disability, and that this relationship was independent of the child's 

ecological context. Prospective research studies, however, did not support this original 

hypothesis (see Sameroff & Chandler, 1975 for a review). Lack of a direct relation 

between perinatal risk factors and children's intellectual and psychosocial competence 

prompted interest in the social context of development, and the concept of a "continuum 

of caretaking casualty" (Sameroff & Chandler, 1975) was hypothesized to describe the 

range of developmental disorders that could be attributed to the socioeconomic 

environment in which the child was reared. 

Researchers interested in testing an interaction model of development have 

focused their efforts on investigating the nature of risk, vulnerability, and protective 

mechanisms as they unfold and interact across development to produce individual 

differences in the quality of children's adaptation. Garmezy (1985) has defined 

protective factors (i.e., moderators of risk) as attributes of the person, environment, 

situation, or event that decrease the probability of psychopathological outcomes based 

upon an individual's at-risk status. Similarly, Rutter (1987, 1990) has conceptualized a 

protective process as involving a modification of the person's response to the risk 

situation, such that the developmental trajectory is more positive than would be the case 

if the protective process was not operative. The importance of research which 

investigates risk and protective (moderator) factors is that it is based upon a model that 

seeks to understand the developmental roots of psychopathology, as well as the capacity 

of the individual to achieve successful outcomes despite adversity (Masten, Best, & 

Garmezy, 1990; Rutter, 1987). 
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Role of Biological Factors 

It has been well documented that preterm infants, comparable to each other in 

terms of gestational age and birthweight, may develop different medical complications, 

such as intraventricular hemorrhages (IVH), respiratory distress syndrome (RDS), 

hydrocephalus, and/or bronchopulmonary dysplasia (BPD). With the advancements in 

neonatal medicine over the past few decades, researchers have been able to more 

specifically identify the severity of preterm born children's medical complications (e.g., 

intraventricular hemorrhages (IVH) have been subgrouped into four grades), and research 

has indicated that preterm infants with severe medical complications (i.e., BPD, severe 

grades of IVH) are at greater risk for developmental problems than are preterm infants 

with less severe medical complications (i.e., RDS, minor grades of IVH) (Landry, 

Fletcher, Zarling, Chapieski, & Frances, 1984; Landry, Chapieski, Richardson, Palmer, 

& Hall, 1990) . Accordingly, many researchers have recommended that an index of 

biological risk, one that summarizes both prematurity and illness severity, be used when 

the purpose of the investigation is to identify preterm infants at risk for developmental 

difficulties (e.g., Minde, Whitelaw, Brown, & Fitzhardinge, 1983; Scheiner & Sexton, 

1991; Siegel et al., 1982). However, many researchers who have studied developmental 

outcomes for high-risk preterm infants have reported significant main effects for severity 

of perinatal complications without adequately controlling for the effects of the child's 

socioeconomic environment in their study design (e.g., Berman et al., 1986; Landry et 

al., 1984; Landry, Chapieski, Fletcher, & Denson, 1988; Vohr, Bell, & Oh, 1982). 
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Role of Socioeconomic Environment 

Given that the incidence of preterm birth is negatively correlated with family 

socioeconomic status (SES) (Berkowitz, 1981; Kopp & Krakow, 1983) and that high-risk 

preterm infants are believed to be more vulnerable to poor environmental conditions than 

healthy full-term infants (Escalona, 1984; Sameroff, 1986), it is especially important that 

the impact of the socioeconomic environment be considered when investigating 

developmental outcomes among children born preterm. Researchers who have 

investigated both the preterm born child's socioeconomic environment and biological 

risk, have found that the best prediction of children's functioning was achieved by using 

a combination of environmental and biological variables (e.g., Siegel, 1982; Werner & 

Smith, 1971). 

Socioeconomic status (SES) has also been found to be a powerful moderator of 

biological risk for preterm born children's developmental outcomes. For example, based 

on a longitudinal study, Hunt, Cooper, and Tooley (1988) found that severity of neonatal 

illness predicted whether preterm born children evidenced a learning disability at age 8, 

while parents' education level was correlated with the severity of the learning disability. 

Thus, if researchers want to determine the unique contribution of other potential 

moderator factors for preterm born children's development, they must control for the 

effects of SES in their study design. 
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Role of Mother-Child Relationship 

Increasing support has been obtained in recent years for the role of the parent-

child relationship in promoting positive adjustment for "high-risk" children (e.g. Farber 

& Egeland, 1988; Hammen, Burge, & Stansbury, 1990; Rutter, 1989). Within the 

parenting literature, researchers have consistently identified warmth and control as 

important dimensions of the parent-child relationship (Amato, 1990; Bornstein, 1989; 

Maccoby & Martin, 1983; Rollins & Thomas, 1979; Schaefer, 1959). According to 

Maccoby and Martin (1983), parental warmth (i.e., praise, encouragement, physical 

affection, approval) and control (i.e., consistent enforcement of rules and structure) are 

necessary for children to learn to inhibit inappropriate behaviors and to engage in socially 

appropriate behaviors. Research by Parpal and Maccoby (1985) has indicated that 

maternal warmth and sensitivity facilitates social development for normal children. 

Likewise, Baumrind (1971, 1991) has reported a positive relation between measures of 

parental responsiveness and control, and children's intellectual, academic, and social 

competencies. 

According to Rohner (1986), warmth is a bipolar dimension of parental behavior, 

with acceptance defining one end of the continuum and rejection defining the other end. 

Parental rejection can be manifested in the form of hostility and aggression, indifference 

and neglect, and/or undifferentiated rejection (Rohner, 1986). Specifically, Rohner 

(1986) conceptualized hostility (i.e., anger, resentment, enmity) and indifference (i.e., 

lack of concern for the child) as internal psychological feelings within the individual, and 

aggression (i.e., physical and verbal) and neglect (i.e., physical and psychological) as the 
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behavioral manifestations of these respective internal states. Undifferentiated rejection 

occurs when children perceive parental rejection, but this rejection does not clearly 

reflect either hostility/aggression or indifference/neglect (Rohner, 1986). 

Parental control has been conceptualized in many ways in the literature (see 

Rollins & Thomas, 1979 for a review). Some examples of terms used in the literature 

include: restrictiveness (Baldwin, 1955; Baumrind & Black, 1967); authoritative, 

authoritarian, and permissive control (Baumrind, 1967, 1971); and psychological and 

behavioral control (Barber, Olsen, & Shagle, 1994; Steinberg, 1990). Based on 

investigations of children's reports of their parents' child-rearing behaviors, Schaefer 

(1965), and later, Schludermann and Schludermann (1970) identified two dimensions of 

parental control, including (a) psychological autonomy (i.e., control of children's 

activities through methods that promote their development as an individual apart from the 

parent) versus psychological control (i.e., control of children's activities through methods 

which arouse guilt or instill anxiety), and (b) firm control (i.e., control of children's 

activities through enforcement of rules and limits) versus lax control (i.e., 

nonenforcement of rules and limits). 

Overall, research that has examined the role of the parent-child relationship for 

preterm born children's development has been limited in its methodology and scope. 

There has been considerable investigations which have utilized observational data of 

mother-infant interactions from birth to 24-months. For example, the longitudinal 

investigation by Crnic and colleagues (Crnic & Greenberg, 1987; Crnic, Greenberg, 

Ragozin, Robinson, & Basham, 1983; Crnic, Greenberg, Robinson, & Ragozin, 1984) 
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indicated that the quality of mother-infant interactions (i.e., degree of maternal 

responsiveness) was related to children's developmental outcomes at 18- and 24-months 

of age. Beckwith and Cohen (1984) have reported that preterm children who were 

observed to receive higher levels of maternal responsiveness during infancy achieved 

greater intellectual competency at age 5 when compared with preterm children who 

experienced lower levels of maternal responsiveness during infancy. Moreover, when 

these preterm born children were followed-up at age twelve, it was found that children 

whose mothers had been consistently more responsive during both infancy and early 

adolescence, as well as children whose mothers had become more responsive by age 

twelve, had greater intellectual competency and academic achievement, fewer behavioral 

and emotional problems, and more positive self-esteem than children whose mothers were 

consistently less responsive both during infancy and at age twelve (Beckwith, Roding, 

& Cohen, 1992). More recently, Brandt et al. (1992) investigated the role of the mother-

child relationship by collecting maternal perceptions of their relationship with their 

preterm born child. This research indicated that maternal perceptions of the quality of 

the mother-child relationship were related to learning and behavioral-emotional problems 

during the second grade for preterm born children. 

There is a lack of research, however, that has investigated preterm born children's 

perceptions of the quality of their relationship with their parent, even though this has 

been an area of active research in other literatures (e.g., Michaels, Messe', & Stollak, 

1983; Parpal & Maccoby, 1985; Rohner, 1980, 1986). The importance of children's 

perceptions of parental behavior is based upon the assumption that these perceptions may 
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be more related to children's adjustment than are the actual behaviors of the parent 

(Dubin & Dubin, 1965; Goldin, 1969; Kagan, 1977; Rohner, 1986; Schaefer, 1965). 

Role of Negative Life Stress 

As discussed above, in order to better understand whether the mother-child 

relationship contributes to and/or moderates the relation between biological risk and 

preterm born children's developmental functioning, researchers need to control for the 

effects of other significant environmental factors. In addition to socioeconomic status 

(SES), negative life stress experienced by the mother has been found to be a significant 

predictor of both children's adjustment and mother-child interactions. Research by 

Patterson (1983) has indicated that on days in which mothers were more stressed, they 

were found to be more irritable and their child was found to be more aggressive than on 

days in which mothers were less stressed. Likewise, Webster-Stratton (1989) reported 

that in families where mothers were highly stressed, preschool-aged children were found 

to be more oppositional and less compliant compared to children in families where 

mothers had fewer stressors. 

Based upon their longitudinal investigations of preterm and full-term infants, 

Craic and colleagues (Crnic & Greenberg, 1987; Crnic et al., 1983; Crnic et al., 1984) 

found that the quality of mother-infant interactions were positively related to children's 

developmental outcomes at 18- and 24-months, and that this relation was affected by the 

severity of negative life events experienced by the mother. That is, mothers who 

reported higher negative stress were observed to be less responsive in their interactions 
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with their infant than mothers who reported lower negative stress. In addition, Werner 

and Smith (1982) reported that the level of familial stress was related to children's 

development, such that the high-risk children in their study who did not develop later 

problems, (i.e., the "resilient children") came from family environments characterized 

by fewer stressful experiences. 

Statement of Purpose 

There were two main purposes for the present study: 

(1) To compare preterm born children's cognitive and behavioral-emotional 

functioning during the early school-age years to a demographically similar group of full-

term born children. These analyses will provide an updated assessment of preterm born 

children's functioning during the early school-age years and will determine whether their 

functioning is different from a "normal" control group of full-term born children. 

(2) To examine the degree to which the concurrent mother-child relationship 

contributes to and/or moderates the relation between biological risk (i.e., severity of 

perinatal medical complications) and cognitive and behavioral-emotional functioning 

during the early school-age years for preterm born children, after controlling for the 

effects of other environmental factors (i.e., family socioeconomic status (SES) and 

negative life stress experienced by the mother) which have been found to be associated 

with children's cognitive and behavioral-emotional functioning. These analyses will 

provide the opportunity to test whether the mother-child relationship functioned as a 

moderator in reducing the effect of biological risk on preterm born children's cognitive 

and behavioral-emotional functioning during the early school-age years. 
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Hypotheses 

The specific hypotheses studied were: 

(1) Given the research which has established the importance of environmental 

factors for preterm children's later development (e.g., Sameroff & Chandler, 1975; 

Siegel, 1984; Werner & Smith, 1971), it was expected that demographically similar 

groups of preterm and full-term born children would not significantly differ on measures 

of cognitive and behavioral-emotional functioning, during the early school-age years. 

(2) Given the research which has established the importance of both biological 

and environmental factors for preterm born children's development (e.g., Brandt et al., 

1992; Crnic et al., 1983; Crnic et al., 1984; Werner & Smith, 1977, 1982), it was 

expected that socioeconomic status (SES), negative life stress, and severity of perinatal 

medical complications (i.e., biological risk) would contribute to the prediction of preterm 

born children's cognitive and behavioral-emotional functioning during the early school-

age years. Specifically, it was hypothesized that (a) a positive correlation would be 

found between SES and children's cognitive competence, a negative correlation would 

be found between SES and children's problematic behavioral-emotional functioning, a 

negative correlation would be found between negative life stress and children's cognitive 

competence, and a positive correlation would be found between negative life stress and 

children's problematic behavioral-emotional functioning, and (b) a negative correlation 

would be found between severity of perinatal medical complications and children's 

cognitive competence and a positive correlation would be found between severity of 

perinatal medical complications and children's problematic behavioral-emotional 

functioning. 
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Given the research which has established the importance of maternal warmth and 

control for children's development (e.g., Baumrind, 1971, 1991; Parpal & Maccoby, 

1985), it was expected that the mother-child relationship would predict cognitive and 

behavioral-emotional functioning during the early school-age years for preterm born 

children even after other environmental factors (i.e., family SES and negative life stress 

experienced by the mother) were considered. Specifically, it was hypothesized that (c) 

a negative correlation would be found between measures of maternal rejection and 

psychological control and children's cognitive functioning and a positive correlation 

would be found between measures of maternal rejection and psychological control and 

children's problematic behavioral-emotional functioning, even after accounting for the 

effects of SES and negative life stress. 

From the perspective of an interactional model of development (e.g., Fiese & 

Sameroff, 1989), it was expected that the mother-child relationship would moderate the 

relation between biological risk and children's cognitive and behavioral-emotional 

functioning during the early school-age years. Specifically, it was hypothesized that (d) 

the level of maternal rejection and psychological control in the mother-child relationship 

would have a moderating effect on biological risk for cognitive and behavioral-emotional 

functioning during the early school-age years for preterm born children, even after 

accounting for the effects of SES and negative life stress. For example, it was expected 

that children with a history of severe perinatal medical complications (i.e., higher score 

on an additive index of biological risk) who also reported having experienced low levels 

of rejection and psychological control in their relationship with their mother would 
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demonstrate higher cognitive competence and fewer behavioral-emotional problems than 

those children with a history of severe perinatal medical complications who also reported 

having experienced high levels of rejection and psychological control in their relationship 

with their mother. 



14 

CHAPTER II 

Method 

Subjects 

Seventy-three children (44 girls and 29 boys) and their mothers participated in this 

study. Children ranged in age from 6.25 to 8.83 years (M = 7.43, SD = 0.67), and 

49 were preterm born and 24 full-term born. Sixteen children were rising first graders, 

38 rising second graders, and 19 rising third graders. Mothers ranged in age from 24 

to 45 years (M = 36.67, SD = 5.11), and 84% of mothers were currently married, 4% 

were single, and 12% were separated or divorced. The sample was primarily Caucasian 

(73%). Family socioeconomic status (SES), as measured by the four-factor Hollingshead 

index (1975), ranged from 12 to 66 (M = 45.46, SD = 12.24). 

The preterm sample (n=49) was drawn from a cohort of 317 surviving preterm 

infants who were admitted to the neonatal intensive care unit (NICU) of Moses Cone 

Memorial Hospital in Greensboro, North Carolina between November, 1985 and 

December, 1987 (see Table 1 for demographic information). Selection criteria for the 

preterm sample consisted of gestational age less than 37 weeks and absence of major 

neurological or physical impairments (e.g., congenital defects, mental retardation, 

sensory or motor problems). Of the original cohort, 72 families (23 %) were located and 

contacted for participation. Ten of the children who were located, however, had been 

identified with a physical or neurologic impairment (i.e., mental retardation, blindness, 
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cerebral palsy) and thus, were not included in the present study. Of the 62 children who 

met selection criteria, 49 children and their mothers (79%) agreed to participate in the 

present study. Nonparticipants most frequently cited busy schedules as their reason for 

declining the invitation to participate. No significant differences between children who 

participated (n=49), children who were lost to follow-up (n=256), and children who 

refused participation (n=13) were found for children's gender, race, gestational age, or 

birthweight (see Table 2). 

The comparison sample of full-term born children (n=24) consisted of children 

who had a normal perinatal course (see Table 1 for demographic information). These 

children were recruited from a parochial school and several after school programs located 

in Greensboro, North Carolina. 

Measures 

Predictor Variables 

Hollineshead Four-Factor Index of Socioeconomic Status (SES). (Hollingshead, 

1975). This measure provided a multi-dimensional index of the family's socioeconomic 

status (SES). Information regarding parents' education level, occupation, and marital 

status was collected during a clinical interview with the mother. Level of education was 

scored on a 7-point ordinal scale, ranging from less than seventh grade education (1) to 

graduate/professional training (7). Occupation was graded on a 9-point ordinal scale, 

ranging from service worker (1) to major professional (9). Socioeconomic status (SES) 

for 2-parent households was calculated by taking the average of the mother's and father's 
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education and occupation levels. In single parent families, SES was calculated based on 

the single parents' education and occupation level. In both cases, SES scores can range 

from 8 to 66, with higher scores indicating higher family social status. 

Life Experiences Survey (LES). (Sarason, Johnson, & Siegel, 1978). This 46-

item paper-and-pencil questionnaire provided an assessment of negative and positive life 

changes experienced by the mother during the past 12 months. Each item was scored 

based on the "impact" it had for the mother, using a 7-point ordinal scale, ranging from 

"extremely negative" (-3) to "extremely positive" (+3). A Negative Life Events Score 

(N-LES) was derived by summing the impact ratings of the events experienced as 

negative by the mother, with higher scores indicating greater negative life stress. This 

measure has established validity and test-retest reliability coefficients over 5- to 8-week 

intervals, ranging from .56 to .88 (Sarason et al., 1978). 

Perinatal Risk Inventory (PERD. (Scheiner & Sexton, 1991). This 18-item 

inventory provided a summary score which represented the severity of the preterm born 

child's perinatal medical complications (see Appendix A). Each item on the inventory 

was scored on a 4-point ordinal scale, ranging from 0 to 3, with higher scores indicating 

a greater likelihood that the particular perinatal event would cause subsequent 

developmental abnormalities. The PERI total score was derived by summing the severity 

rating of the 18-items. This inventory was completed by a developmental pediatrician 

(M.E.) who reviewed each preterm born child's neonatal medical record. Given that the 

PERI does not require subjective ratings to determine scores for the items, interrater 

reliability was not necessary. 
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Parental Acceptance-Rejection Questionnaire (PARO). (Rohner, 1990). This 60-

item paper-and-pencil questionnaire provided an assessment of maternal acceptance and 

rejection along four dimensions: (a) warmth/affection (WA), (b) aggression/hostility 

(AH), (c) neglect/indifference (NI), and (d) undifferentiated rejection (UR). The parent 

form (PARQ-P) was used to assess mother's perceptions of their behavior towards their 

child, and the child form (PARQ-Q was used to assess children's perceptions of their 

mother's behavior toward them. On these measures, the mother and child were asked 

to indicate the degree to which they agreed with each statement, using a 4-point ordinal 

scale, ranging from "almost always true" (4), "sometimes true" (3), "rarely true" (2), 

to "almost never true" (1) of the mother. Higher scores on the AH, NI, and UR 

subscales and a lower score on the WA subscale reflect more problematic parent-child 

relations (i.e., greater parental rejection). The total score (with WA reverse-scored) can 

range from 60 to 240, with higher scores indicating increased parental rejection. Past 

research has demonstrated good reliability (Cronbach's alpha coefficients = .86 to .95 

for the PARQ-P, and .72 to .90 for the PARQ-Q and established convergent, 

discriminant, and construct validity for these scales (Rohner, 1990). 

Parental Report of Parental Behavior (PRPB) and Child Report of Parental 

Behavior (CRPB). (Schludermann & Schludermann, 1970). These 108-item paper-and-

pencil questionnaires provided an assessment of several dimensions of parenting 

behavior. The PRPB was used to assess mothers' perceptions of their behavior towards 

their child, and the CRPB was used to assess children's perceptions of their mothers' 

behavior toward them. On these measures, the mother and child are asked to indicate 



the degree to which they agreed with each statement, using a 3-point ordinal scale, 

ranging from "like" (3), "somewhat like" (2), to "not like" (1) the mother. The PRPB 

and CRPB are shortened-versions of Schaefer's (1965) original Child Report of Parental 

Behavior Inventory (CRPBI) which had 260-items. Schludermann and Schludermann 

(1970) have reported data which indicated that the factor structures of the PRPB and 

CRPB were consistent with that of Schaefer's (1965) original version. The three factors 

that have been repeatedly identified in the literature are: (a) acceptance-rejection (AR), 

(b) psychological control-psychological autonomy (CA), and (c) firm control-lax control 

(FL). For the present study, items included in the psychological control-psychological 

autonomy factor and firm control-lax control factor of the PRPB and CRPB were 

administered to mothers and children, respectively. The psychological control-

psychological autonomy (CA) factor of the PRPB and CRPB includes 6 subscales (total 

of 33 items) which assess the degree to which the parent uses indirect means to control 

their child's activities and behaviors. The subscales contained in the CA factor are: (a) 

intrusiveness, (b) control through guilt, (c) hostile control, (d) inconsistent discipline, (e) 

instilling persistent anxiety, and (f) withdrawal of relations. Total scores on the CA 

factor can range from 11 to 33, with higher scores indicating increased control of 

children's activities and behaviors through psychological control techniques. The firm 

control-lax control (FL) factor of the PRPB and CRPB includes 5 subscales (total of 25 

items) which assess the degree to which the parent uses direct means (i.e., sets and 

enforces rules and regulations) to control their child's activities and behaviors. The 

subscales contained in the FL factor are: (a) control, (b) enforcement, (c) 
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nonenforcement, (d) lax discipline, and (e) extreme autonomy. Total scores on the FL 

factor (with reverse scoring on the nonenforcement, lax discipline, and extreme autonomy 

scales) can range from 10 to 30, with higher scores indicating increased control of 

children's activities and behaviors through direct means. The PRPB and CRPB have 

established validity (Schludermann & Schludermann, 1971) and median internal 

consistency reliabilities for the subscales ranging from .66 to .84 (Schaefer, 1965). 

Outcome Variables 

Child Depression Inventory (CDD. (Kovacs, 1992). This 27-item paper-and-

pencil questionnaire provided an assessment of affective, cognitive, motivational, and 

somatic symptoms of depression in children. Children were asked to rate the severity 

of each symptom by choosing one of three alternative statements which "best" described 

him/her during the past 2 weeks. The statements are rated from 0 to 2 in the direction 

of increasing severity. Cronbach's alpha coefficients for normal children have ranged 

from .87 to .94, and test-retest reliabilities, over 1- to 4-week intervals, have ranged 

from .38 to .82 (Kovacs, 1983; Saylor, Finch, Spirito, & Bennett, 1984). The CD/has 

been identified as the most widely used measure of childhood depression (Kazdin, 1987). 

Although it may not discriminate adequately between depressed and nondepressed 

subgroups of psychiatric inpatients (Saylor et al., 1984), it has demonstrated adequate 

criterion-related validity (Lobovits & Handal, 1985). 

Child Behavior Checklist (CBCD and Teacher Report Form (TRF). (Achenbach, 

1991a, 1991b). These 113-item paper-and-pencil questionnaires provided an assessment 
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of a broad range of childhood behavioral and socioemotional difficulties on several 

subscales and three global scales: (a) Internalizing (i.e., anxious, depressed, or 

overcontrolled behavior), (b) Externalizing (i.e., aggressive, delinquent, or 

undercontrolled behavior), and (c) Total Behavior Problems. The CBCL was completed 

by the child's mother and the TRF was completed by the child's teacher. On these 

measures, the informant was asked to indicate the degree to which s/he agrees with each 

statement, using a 3-point scale, ranging from "not true" (0), "somewhat true" (1), to 

"very true" (2) of the child now or in the past 6 months. The CBCL has established 

validity and a test-retest reliability of .89, .93, and .93 for the Internalizing, 

Externalizing, and Total Behavior Problems Scales, respectively (Achenbach, 1991a). 

The TRF has established validity and a test-retest reliability of .91, .92, and .95 for the 

Internalizing, Externalizing, and Total Behavior Problems Scales, respectively 

(Achenbach, 1991b). 

Corners' Abbreviated Symptom Questionnaire (ASO). (Conners, 1992). This 10-

item paper-and-pencil questionnaire provided an assessment of hyperactive behaviors 

among children. Two forms of the ASQ were used in the present study. The ASQ-P was 

completed by the child's mother, and the ASQ-T was completed by the child's teacher. 

On both forms, the informant was asked to indicate the degree to which each statement 

described the child during the past month, using a 4-point ordinal scale, ranging from 

"not at all" (0), "just a little" (1), "pretty much" (3), to "very much" (3). The Conners' 

parent and teacher rating scales have established validity and test-retest reliabilities 

ranging from .70 to .90 (Conners, 1973). Moreover, the Conners' ASQ has proven to 

be reliable in identifying hyperactive children (Sprague & Sleator, 1973). 
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Peabodv Picture Vocabulary Test-Revised (PPVT-R). (Dunn & Dunn, 1981). 

This instrument provided an assessment of children's receptive vocabulary skills. Items 

were administered and scored according to standardized instructions outlined by Dunn 

and Dunn (1981). For each item administered, children were asked to point to the 

picture (4 alternatives are given) that represented the word which the researcher read out 

loud. The PPVT-R has been shown to have good reliability (Cronbach's alpha 

coefficients = .61 to .88) and adequate content, construct, and criterion-related validity 

(Dunn & Dunn, 1981). 

Wechsler Intelligence Scale for Children-Third Edition (WISC-IID - Vocabulary 

Subtest. (Wechsler, 1991). The vocabulary subtest of the WISC-III provided an 

assessment of children's expressive language abilities. Items were administered and 

scored on a 3-point scale according to the standardized instructions outlined by Wechsler 

(1991). For each item administered, children were asked to tell what each word means. 

This subscale has demonstrated a test-retest reliability of .82 for 6 to 7 year-olds and a 

mean split-half reliability of .87 for 6 to 8 year-olds, as well as adequate construct 

validity (Wechsler, 1991). For the current study, inter-rater reliability (% agreement) 

for the WISC-Vocab was .85. Differences between the two clinical graduate student 

raters were resolved through discussion. 

Developmental Test of Visual-Motor Integration (VMD. (Beery, 1989). This 

measure provided an assessment of children's visual-spatial perception and graphomotor 

skill in coping geometric designs. Items were administered and scored according to 

standardized instructions outlined by Beery (1989). The VMI has demonstrated test-
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retest reliability of .92, over a 2-week interval, and adequate construct validity (Beery, 

1989). For the current study, interrater reliability (% agreement) for the VMI was .95. 

Differences between the two clinical graduate student raters were resolved through 

discussion. 

Procedure 

Recruitment of the preterm sample involved sending a letter (see Appendix B) 

which provided a description of the present study to the 317 families who had children 

born preterm (i.e., gestational age < 37 weeks) and admitted to the Neonatal Intensive 

Care Unit (NICU) of Moses Cone Memorial Hospital in Greensboro, North Carolina, 

between November, 1985 and December, 1987. Addresses and telephone numbers for 

these families were obtained from the NICU's birth log book. In addition, the Health 

Department and several private pediatrians in Greensboro provided current addresses and 

telephone numbers for those children who were identified in the NICU's birth log book 

as their patients. Following the distribution of the letter, families were contacted by the 

researcher by phone in order to provide them with more information about the project 

and to request their participation. 

Recruitment of the full-term sample involved sending a letter (see Appendix C) 

which provided a description of the present study to families of children at a parochial 

school and several after-school programs. If parents were interested in receiving more 

information, they were asked to provide their telephone number in order to be contacted 

by the researcher. Families who indicated an interest were then contacted by phone in 



order to provide them with information about the project and to request their 

participation. 

Assessments were conducted in the Department of Psychology at the University 

of North Carolina at Greensboro (UNCG) between May and August of 1994, at a time 

that was convenient for each family. At the start of each individual assessment session, 

the researcher obtained written consent from the mother for her and her child (see 

Appendix D). Each mother and child were assured confidentiality of all information and 

were informed of their ability to discontinue participation at any time. Demographic 

information was collected during an initial interview with the mother and child. The 

order of administration of measures was randomized across subjects. Instructions for the 

mother's self-report measures (i.e., LES, PARQ-P, PRPB, CBCL, ASQ-P) were reviewed 

with the mother. While the mother completed her self-report measures, the researcher 

met with the child in a different room to administer the cognitive tasks (i.e., VMI, WISC-

Vocab, PPVT-R) and the child self-report measures (i.e., PARQ-C, CRPB, CDI). Self-

report measures were administered verbally to the child and the child's verbal responses 

were recorded on the questionnaires by the researcher. Care was taken to make sure that 

the child understood the directions for each questionnaire and any words that a child did 

not understand were defined. Each mother received a Healthtex gift certificate (good for 

two articles of clothing) for her participation and each child received a small toy and a 

"Fun Buck" for use at a local amusement center for his/her participation. 

With the mother's consent (see Appendix E), the TRF and ASQ-T were mailed to 

the child's teacher from the 94-95 school year along with a cover letter (see Appendix 



F) which explained the current study. Teachers were asked to return completed 

questionnaires in an enclosed self-addressed, stamped envelope. Teachers who did not 

respond to this request within 2 weeks were contacted by phone and asked to complete 

the measures. Teachers were not reimbursed for their participation. Mothers of preterm 

born children also gave their informed consent (See Appendix G) for their child's NICU 

medical records to be reviewed by the researcher and a developmental pediatrician 

(M.E.) in order to obtain information needed to complete the PERI measure. 

The results of the entire study were provided to those mothers who indicated an 

interest, the Women's Hospital High-Risk Follow-up Clinic, and Healthtex Corporation. 

If requested, the results of children's individual assessments were provided to their 
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CHAPTER III 

Results 

Comparisons of Preterm and Full-term Groups on Demographic Variables 

T-tests were used to assess between-group differences on continuous variables and 

chi-square tests were used to assess such differences for nominal variables. Comparisons 

indicated that the preterm and full-term samples were not significantly different on any 

demographic variable including: child age, gender, and grade level; mother age, 

education level, and marital status; race; and socioeconomic status (see Table 1). Thus, 

although the preterm and full-term samples were not matched groups, they were 

considered to be demographically similar groups. 

Descriptive Statistics 

As recommended by Achenbach (1991a, 1991b), raw score totals for the 

Internalizing, Externalizing, and Total Behavior Problem scales on the CBCL and TRF 

were used in the statistical analyses because such scores reflect greater differentiation 

among nondeviant subjects than T-scores. Raw score totals for the CDI, ASQ-P, and 

ASQ-T were also used in the statistical analyses. 

Simple descriptive statistics were used to characterize the full sample (see Tables 

3 & 4), preterm sample (see Tables 5 & 6), and full-term sample (see Tables 7 & 8). 

Mean scores, standard deviations, and ranges for the outcome variables were generally 
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consistent with normative data on these measures. The coefficient alphas (Cronbach, 

1951) for the predictor and outcome measures indicated internal consistencies of .75 to 

.97 for the present study, with the exception of the CRPB-FL (alpha = .60) and PRPB-

FL (alpha = .63) measures (see Tables 3 & 4). Due to the lower internal consistencies 

for the CRPB-FL and PRPB-FL, these measures were not included in the statistical 

analyses that follow. Examination of coefficient alphas for 6-year-olds, 7-year-olds, and 

8-year-olds reports on the CRPB-CA (see Table 9) indicated that additional error variance 

was present in younger children's reports on this measure. 

The Perinatal Risk Inventory (PERI) was used in the current study to obtain a 

measure of the severity of preterm born children's perinatal medical complications (see 

Appendix A). The percentage of preterm born children in the current study who met 

criteria for the various items on the PERI are reported in Table 10 for descriptive 

purposes. 

Evaluation of Assumptions of Multivariate Analysis 

Results of evaluation of assumptions indicated that transformation of some data 

was necessary to reduce the positive skewness in their distributions, to reduce the number 

of outliers, and to improve the normality, linearity, and homoscedasticity of residuals. 

Square root transformations of raw data were obtained for the following measures: 

CBCL, CBCL-I, CBCL-E, TRF, TRF-I, TRF-E, ASQ-P, ASQ-T, and CDI. The analyses 

that follow utilized these transformed variables. 
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Comparisons of Cognitive and Behavioral-Emotional Functioning for Preterm and Full-

term Born Children 

It was hypothesized that, as a group, preterm and full-term born children would 

not significantly differ on measures of cognitive and behavioral-emotional functioning 

during the early school-age years. Rather than conducting 12 univariate analyses, 

multivariate analyses of variance (MANOVAs) were used as a screen for the univariate 

F-test. Outcome measures that measured the same domain of functioning (i.e., cognitive 

functioning) were included in the same MANOVA in order to aid in the interpretation. 

The total scores (CBCL and TRF) were tested in a separate MANOVA from their scale 

scores (e.g. CBCL-T) because they are linear combinations of the scale scores and thus, 

can not be tested in the same MANOVA. Results of the MANOVAs indicated that 

preterm and full-term born children did not significantly differ in their scores on the 

ASQ-P, CBCL-I, CBCL-E, ASQ-T, TRF-I, and TRF-E (Wilks' F(6,54) = 1.24, p< .30), 

the CBCL and TRF (Wilks' F(2,58) = 1.61, pC.21), or the WISC-vocab, PPVT-R, and 

VMI (Wilks' F(3,69) = 1.95, g<.13) (see Table 11). The univariate analysis of 

variance (ANOVA) for the CDI, however, revealed a significant group effect (F(l,71) 

= 2.31, g< .02). Examination of means indicated that preterm born children reported 

more problems with depressive symptoms during the early school-age years than full-

term born children (see Table 11). 
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Intercorrelational Analyses for Predictor Variables 

Significant intercorrelations among predictor variables ranged from -.27 to .56, 

indicating low to moderate correlations among the variables, but not to the point of 

multicollinearity (see Table 12). Serious problems with multicollinearity are more likely 

with correlations above .70 (Hanushek & Jackson, 1977). The shared variance between 

PARQ-C and CRPB-CA (r = .30, p< .01) and between PARQ-P and PRPB-CA (r = .56, 

g< .0001) supported Rohner's (1990) assumption that measures of maternal acceptance-

rejection (i.e., PARQ-C and PARQ-P) and maternal control (i.e., CRPB-CA and PRPB-

CA) are assessing related, though different aspects of the mother-child relationship. The 

negative correlations between SES and PARQ-C (r = -.27, p< .05) and SES and CRPB-

CA (r = -.24, p< .05) indicated that children from lower SES families perceived their 

mothers as being more rejecting and as using higher levels of psychological control 

techniques to influence their behaviors than children from higher SES families. No 

significant relation was found between mothers' reports of negative life stress (N-LES) 

and the quality of the mother-child relationship. A small correlation (r = .26, p< .05) 

was found between children's and mothers' reports on the CRPB-CA and PRPB-CA, 

suggesting that children and mother's have somewhat similar perceptions regarding the 

level of psychological control techniques used by the mother. A non-significant 

correlation (r = .10, p = n.s.) was found between children's and mothers' reports on 

the PARQ-C and PARQ-P, suggesting that children and mothers do not have similar 

perceptions regarding the level of maternal rejection in the mother-child relationship. 
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Intercorrelational Analyses for Outcome Variables 

Significant intercorrelations among outcome measures ranged from -.43 to .92, 

indicating moderate to high correlations among the variables (see Table 13). Overall, 

measures of cognitive functioning were negatively correlated with measures of 

behavioral-emotional functioning, indicating that children who had higher cognitive 

competencies also had fewer behavioral-emotional difficulties during the early school-age 

years. For example, a moderate relationship was found between WISC-vocab and CDI 

(r= -.43, e< 0001) and WISC-vocab and ASQ-T (r= -.41, p< .001), indicating that 

children who scored higher on a test of expressive language reported fewer depressive 

symptoms and were evaluated by their teachers as having fewer problems with 

hyperactivity than were children who scored lower on a test of expressive language. 

Consistent with past research (Achenbach, McConaughy, & Howell, 1987), only 

moderate relationships were found among child, mother, and teacher reports of children's 

behavioral-emotional functioning during the early school-age years [e.g., CBCL and TRF 

(r= .31, £<.05), ASQ-P and ASQ-T (r= .54, e< 0001), CDI and CBCL (r=.30, 

E< .01), and CDI and TRF (r= .36, j)< 01). 

Preliminary Analyses 

Before conducting the proposed regression analyses, it was necessary to determine 

whether individual differences in cognitive and behavioral-emotional functioning were 

due primarily to differences in children's Age or Gender. Using multivariate analysis of 

variance (MANOVA), it was determined that scores on the ASQ-P, ASQ-T, CBCL, and 
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TRF measures significantly varied as a function of children's Gender [Wilks' F(4,43) = 

4.69, pC.Ol], such that teachers and mothers reported more behavioral-emotional 

problems for boys than girls (see Table 14). Although not statistically significant at the 

.05 level, the MANOVA test for the CBCL-I, CBCL-E, TRF-I, and TRF-E indicated an 

association between children's Gender and behavioral-emotional problems [Wilks' 

F(4,43) = 1.83, p<. 14], such that teachers and mothers reported more externalizing 

behavioral problems for boys than girls, and more internalizing behavioral problems for 

girls than boys (see Table 14). Subsequently, Gender was included as a covariate in the 

regression equations for ASQ-P, ASQ-T, CBCL, CBCL-I, CBCL-E, TRF, TRF-I, and 

TRF-E. Age was not found to be associated with any outcome measure, and thus, was 

not included in the regression equations. 

Relationship Among Socioeconomic Status. Negative Life Events. Biological Risk, 

Mother-Child Relationship, and Preterm Born Children's Cognitive and Behavioral-

Emotional Functioning 

A series of block hierarchical multiple regression analyses were performed to 

determine (a) the extent to which variability in preterm born children's cognitive and 

behavioral-emotional functioning could be accounted for by family SES, negative life 

stress experienced by their mothers, severity of biological risk, and the quality of the 

mother-child relationship and (b) whether the mother-child relationship functioned as a 

moderator of biological risk for children's outcomes during the early school-age years. 

The use of hierarchical multiple regression is consistent with the approach recommended 
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by Baron and Kenny (1986) and Cohen and Cohen (1983) for assessing moderator 

effects. Statistically, a moderator is a variable that "affects the direction and/or strength 

of the relation between an independent or predictor variable and a dependent or criterion 

variable" (Baron & Kenny, 1986, p. 1174). A moderator hypothesis is supported if the 

predictor x moderator interaction term in a hierarchical regression analysis is significant. 

In each of the hierarchical multiple regression analyses, the covariate variables 

(SES, N-LES, and GENDER as indicated above) were entered first, followed by the 

biological risk variable (PERI), the mother-child relationship variables (PARQ-P, PARQ-

C, CRPB-CA, PRPB-CA), and the biological risk X mother-child relationship interactions. 

Tables 15 through 26 display, for each dependent variable, the standardized regression 

coefficients, R2, R2 change, and F associated with R2 change at each step, and the Model 

R2. 

The specific hypotheses studied included: (a) family socioeconomic status (SES) 

would be positively correlated with measures of cognitive competence and negatively 

correlated with measures of problematic behavioral-emotional functioning, and negative 

life events experienced by the mother would be negatively correlated with measures of 

cognitive competence and positively correlated with measures of problematic behavioral-

emotional functioning, (b) severity of children's perinatal medical complications (i.e., 

biological risk) would be negatively correlated with measures of cognitive competence 

and positively correlated with measures of problematic behavioral-emotional functioning, 

(c) mother-child relationship (i.e., level of maternal rejection and psychological control) 

would be negatively correlated with children's cognitive competence and positively 
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correlated with children's problematic behavioral-emotional functioning, even after 

accounting for the effects of SES and negative life events, and (d) mother-child 

relationship would function as a moderator of the relation between severity of perinatal 

medical complications (i.e., biological risk) and cognitive and behavioral-emotional 

functioning during the early school-age years. 

Prediction of Preterm Born Children's Cognitive Competence (see Tables 15-17). 

Hypothesis (a): The covariate measures (SES, N-LES) did not account for a 

significant amount of the variance in children's VMI scores. In contrast, SES accounted 

for a significant amount of the variance in children's PPVT-R scores (Beta = .31, 

E< .05; R2 change = .24, F(2,42) = 6.76, p< .01), indicating that family socioeconomic 

status was positively correlated with preterm born children's receptive language skills. 

In addition, N-LES accounted for a significant amount of the variance in children's 

PPVT-R scores (Beta = -.37, p< .01; R2 change = .24, F(2,42) = 6.76, e< -01), 

indicating that negative life stress experienced by the mother was negatively correlated 

with preterm born children's receptive language skills. 

Hypothesis (b): The biological risk measure (PERT) did not account for a 

significant amount of the variance in children's WISC-vocab and PPVT-R scores. In 

contrast, the biological risk measure (PERT) was a significant predictor of children's VMI 

scores (Beta = -.30, e< 05; R2 change = .09, F(l,41) = 4.16, g< .05), indicating that 

severity of perinatal medical complications was negatively correlated with preterm born 

children's visual-motor skills. Supplementary analyses revealed that preterm born 
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children's visual-motor skills were significantly associated with four items on the PERI: 

(a) item #10, severity of ventilation (r = -.32, g< .01), (b) item #16, severity of 

congenital infection (r = -.23, p< .05), (c) item #17, severity of hyperbilirubinemia (r 

= -.29, £< .05), and (d) item #18, severity of associated neonatal problems (r = -.26, 

E< .05). 

Hypothesis (c): The mother-child relationship measures (PARQ-C, PARQ-P, 

CRPB-CA, PRPB-CA) did not account for a significant amount of the variance in 

children's VMI scores. In contrast, the mother-child relationship measures significantly 

predicted WISC-Vocab scores (R2 change = .23, F(4,37) = 3.29, p< .05) and PPVT-R 

scores (R2 change = .20, F(4,37) = 3.22, p< .05), even after controlling for the 

variance attributable to SES and N-LES. Examination of the individual Beta weights for 

the mother-child relationship measures indicated that PARQ-C (Beta = -.42, p< .05) was 

negatively correlated with WISC-vocab. That is, preterm born children who perceived 

higher levels of maternal rejection demonstrated lower expressive language skills. 

Hypothesis (d): The interaction terms between biological risk and mother-child 

relationship measures did not account for a significant amount of the variance in 

children's VMI, WISC-vocab, or PPVT-R scores, indicating that the mother-child 

relationship was not a significant moderator of the relation between severity of perinatal 

complications and preterm born children's cognitive competence during the early school-

age years. 
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Prediction of Preterm Bom Children's Behavioral-Emotional Functioning: A 

Child-Rated Measure (see Table 18). 

Hypothesis (a): The covariate measures (SES, N-LES) did not account for a 

significant amount of the variance in children's CDI scores, indicating that family SES 

and negative stress experienced by the mother were not significantly associated with 

preterm born children's reports of depressive symptoms. 

Hypothesis (fr): The biological risk measure (PERI) did not account for a 

significant amount of the variance in children's CDI scores, indicating that severity of 

perinatal events was not significantly associated with preterm born children's reports of 

depressive symptoms. 

Hypothesis (c): The mother-child relationship measures (PARQ-C, PARQ-P, 

CRPB-CA, PRPB-CA) did not account for a significant amount of the variance in 

children's CDI scores, indicating that children's and mothers' perceptions of the level of 

maternal rejection and control were not significantly associated with preterm born 

children's reports of depressive symptoms. 

Hypothesis (d): The interaction terms between biological risk and mother-child 

relationship measures did not account for a significant amount of the variance in 

children's CDI scores, indicating that the mother-child relationship was not a significant 

moderator of the relation between severity of perinatal complications and preterm born 

children's reports of depressive symptoms during the early school-age years. 
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Prediction of Preterm Born Children's Behavioral-Emotional Functioning: Mother-

Rated Measures (see Tables 19-22). 

Hypothesis (a): The covariate measures (SES, N-LES, and GENDER) did not 

account for a significant amount of the variance in CBCL-I scores. In contrast, SES 

accounted for a significant amount of the variance in CBCL (Beta = -.32, p< .05; R2 

change = .28, F(3,41) = 5.43, j><.01) and CBCL-E scores (Beta = -.38, pC.Ol; R2 

change = .33, F(3,41) = 6.69, j)<.001), indicating that socioeconomic status was 

negatively correlated with mothers' reports of preterm born children's externalizing 

behavioral problems. In addition, GENDER accounted for a significant amount of the 

variance in CBCL (Beta = -.40, pC.01; R2 change = .28, F(3,41) = 5.43, pC.01), 

CBCL-E (Beta = -.41, p< .01; R2 change = .33, F(3,41) = 6.69, p< .001), sn&ASQ-P 

scores (Beta = -.36, p< .05; R2 change = .19, F(3,41) = 3.10, g< .05), indicating that 

mothers reported that preterm born boys experienced more externalizing behavioral 

problems than preterm born girls. 

Hypothesis (b): The biological risk measure (PERI) did not account for a 

significant amount of the variance in CBCL and CBCL-I scores, indicating that severity 

of perinatal medical complications was not related to mothers' reports of preterm born 

children's internalizing behavioral problems. Although not statistically significant at the 

.05 level, the biological risk measure (PERI) showed a trend in the expected direction 

as a predictor of children's CBCL-E (R2 change = .05, F(l,41) = 3.13, p=.08) and 

ASQ-P scores (R2 change = .06, F( 1,41) = 3.13, p=.09), suggesting that severity of 
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perinatal medical complications are related to preterm born children's externalizing 

behavioral difficulties. 

Hypothesis (c): The mother-child relationship measures (PARQ-C, PARQ-P, 

CRPB-CA, PRPB-CA) did not account for a significant amount of the variance in ASQ-P 

and CBCL-I scores. In contrast, the mother-child relationship measures significantly 

predicted CBCL (R2 change = .23, F(4,36) = 4.69, j) < .01) and CBCL-E scores (R2 

change = .22, F(4,36) = 5.05, e<.01), even after controlling for the variance 

attributable to SES and N-LES. Examination of the individual Beta weights for the 

mother-child relationship measures indicated that PARQ-P was positively correlated with 

CBCL (Beta = .37, g< .01) and CBCL-E scores (Beta = .29, j)< .05), indicating that 

mothers who reported higher levels of rejection in their relationship with their child had 

preterm born children who experienced greater externalizing behavioral problems. In 

addition, PRPB-CA was positively correlated with CBCL-E scores (Beta = .28, e< .05), 

indicating that mothers who reported greater use of psychological control techniques to 

influence their child's behavior had preterm born children who experienced greater 

externalizing behavioral problems. 

Hypothesis (d): The interaction terms between biological risk and mother-child 

relationship measures did not account for a significant amount of the variance in CBCL, 

CBCL-I, and ASQ-P scores. In contrast, the interaction term between biological risk 

(PERI) and mother-child relationship measures did account for a significant amount of 

the variance in CBCL-E scores (R2 change = .11, F(4,32) = 3.13, g< .05), even after 

controlling for the variance attributable to SES and N-LES. Examination of the individual 
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Beta weights for the interaction terms indicated that the interaction term of PERI x 

PRPB-CA was positively correlated with CBCL-E scores (Beta = 2.82, pC.Ol). 

Following the procedure used by Masten et al. (1988) and Wyman, Cowen, Work, & 

Kerley (1993) to elucidate interactions between risk and moderator variables when the 

sample size is relatively small, the regression equation for CBCL-E was solved for the 

preterm sample using high and low values (+ 1 SD) of PRPB-CA and PERI, with the 

remaining variable (CBCL-E) set at its mean. The resulting CBCL-E values (see Figure 

1) showed more disparate adjustment for low versus high PRPB-CA groups under the 

high birth risk condition, than under the low birth risk condition. This finding provides 

preliminary support for the moderator hypothesis, such that preterm born children with 

a history of severe perinatal medical complications and who also experienced low levels 

of psychological control in their relationship with their mothers experienced fewer 

externalizing behavioral problems than those preterm born children with a history of 

severe perinatal medical complications and who also reported having experienced high 

levels of psychological control in their relationship with their mothers. 

Prediction of Preterm Born Children's Behavioral-Emotional Functioning: 

Teacher-Rated Measures (see Tables 23-26). 

Hypothesis (a): The covariate measures (SES, N-LES, and GENDER) did not 

account for a significant amount of the variance in children's TRF, TRF I, TRF-E, and 

ASQ-T scores, indicating that family SES and negative stress experienced by the mother 
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were not significantly associated with teachers' reports of preterm born children's 

behavioral-emotional problems in the school environment. 

Hypothesis (b): The biological risk measure (PERI) did not account for a 

significant amount of the variance in ASQ-T, TRF, TRF-I, and TRF-E scores, indicating 

that severity of perinatal medical complications was not significantly related to teachers' 

reports of preterm born children's behavioral-emotional problems in the school 

environment. 

Hypothesis (c): The mother-child relationship measures (PARQ-C, PARQ-P, 

CRPB-CA, PRPB-CA) did not account for a significant amount of the variance in ASQ-T, 

TRF, TRF-I, and TRF-E scores, indicating that children's and mothers' perceptions of 

maternal rejection and control were not significantly associated with teachers' reports of 

preterm born children's behavioral-emotional problems in the school environment. 

Hypothesis (d): The interaction terms between biological risk and mother-child 

relationship measures did not account for a significant amount of the variance in ASQ-T, 

TRF, TRF-I, and TRF-E scores, indicating that the mother-child relationship was not a 

significant moderator of the relation between severity of perinatal complications and 

teachers' reports of preterm born children's behavioral-emotional problems in the school 

environment. 

Exploratory Analyses I 

Following the procedure used by Katz and Gottman (1995) to protect against Type 

II error when testing the significance of interactions between risk and moderator 
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variables, additional regression equations were solved for the preterm sample. The Katz 

and Gottman (1995) procedure was based upon Rutter's (1990) assertion that the best 

potential protective factor (i.e., moderator variable) will not correlate with either the risk 

variable or dependent variables, indicating that the protective effect is evident only in 

combination with the risk variable. However, for the present study, we expected that the 

mother-child relationship (i.e., the potential moderator variable) would be related with 

the outcome measures and the risk variable. Examination of the zero-order correlations 

between the risk measure (PERI), the potential moderator variables (PARQ-C, PARQ-P, 

CRPB-CA, and PRPB-CA), and the outcome variables (VMI, WISC-vocab, PPVT-R, CDI, 

CBCL, CBCL-I, CBCL-E, ASQ-M, TRF, TRF-I, TRF-E, and ASQ-T) indicated that this 

was true in many cases. Significant correlations included: PARQ-C and WISC-vocab (r 

= -.49, p< .001), PPVT-R (r = -.34, p< .01), and CDI(r = .37, p< .001); PARQ-P and 

CBCL (r = .54, pC.0001); CBCL-I (r = .47, pC.001), and CBCL-E (r = .55, 

E< .0001); CRPB-CA and WISC-vocab (r = -.35, p< .01), PPVT-R (r = -.43, p< .001), 

and CBCL-E (r = .24, £<.05); PRPB-CA and PPVT-R (r = -.34, p< .01), CBCL (r = 

.59, p< .0001); CBCL-I (r = .22, e< -05), and CBCL-E (r = .59, e< 0001); and PERI 

and VMI (r = -.29, p< .01). 

Thus, for each outcome measure, the regression equation included only the 

mother-child relationship measures that were not significantly correlated with the 

biological risk measure (PERI) and the outcome measure under investigation. For these 

regression equations, the covariate measures (SES, N-LES, and GENDER as indicated 

above) were entered first, followed by the biological risk measure (PERT) for the VMI 
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equation only1, and then the interaction term(s) between the PERI and the mother-child 

relationship measure(s). As previously reported (see Table 15), there was a significant 

main effect of biological risk (Beta = -.31, p< .05, R2 Change = .09, F(l,42) = 4.44, 

E< .04) for VMI, indicating that severity of perinatal medical complications was 

negatively correlated with preterm born children's visual-motor skills. None of these 

regression equations, however, resulted in significant birth risk x mother-child 

relationship interactions. 

Exploratory Analyses II 

Katz and Gottman's (1995) procedure also included examining the significance 

of the moderator variable in high versus low risk groups. Following Rutter (1990), if 

the mother-child relationship is a moderator, it should have no effect in the low birth risk 

group, and its effect should be found in the high birth risk group. To determine if such 

relationships held true for the present study, the combined sample of preterm and full-

term born children was utilized in order to obtain more statistical power. The full-term 

born children selected for the present study had a normal perinatal course, by their 

mother's report, and thus received a PERI score of zero. Hierarchical multiple 

regression analyses were performed separately for low and high birth risk groups. For 

these analyses, low and high birth risk groups were determined by a median split on the 

1 Given that PERI was significantly correlated with VMI score (r = -.31, p<. 01) it was 
entered into the regression equation prior to the interaction term to account for any 
significant main effect of biological risk. 
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biological risk measure (PERI). This resulted in the low birth risk group having PERI 

scores of 0 or 1 and the high birth risk group having PERI scores of greater than 3. 

Prior to conducting the regression analyses, comparisons of means for the 

outcome measures for the low and high birth risk groups were conducted (see Table 27). 

Using multivariate analyses of covariance (MANCOVAs), it was determined that the low 

risk and high risk groups did not significantly differ on ASQ-P, CBCL-I, CBCL-E, ASQ-

T, TRF-I, and TRF-E scores (Wilks' F(6,33) = 0.76, p<.15), CBCL and TRF scores 

(Wilks' F(2,37) = 0.96, pC.47), or WISC-vocab, PPVT-R, and VMI scores (Wilks' 

F(3,44) = 0.93, 2< -38). In contrast, the ANCOVA for the CDI revealed a significant 

group effect (F(3,46) = 5.60, p< .02), indicating that children with high birth risk 

histories reported more problems with depressive symptoms during the early school-age 

years than children with low birth risk histories (see Table 27). 

In each of the hierarchical multiple regression analyses, the covariate variables 

(SES, N-LES, and GENDER as indicated above) were entered first, followed by the 

biological risk variable (PERI), and the mother-child relationship variables (PARQ-P, 

PARQ-C, CRPB-CA, PRPB-CA). Tables 28 and 29 display, for each dependent variable, 

R2 change at each step, p-value of the F-test associated with R2 change at each step, and 

the Model R2 for the low birth risk and high birth risk groups, respectively. The results 

of these exploratory analyses indicated that the mother-child relationship measures 

accounted for a significant amount of the variance in children's WISC-vocab (R2 change 

= .33, F(7,24) = 3.35, p <.05), CBCL (R2 change = .28, F(7,24) = 3.93, p <.05), 

and CBCL-I scores (R2 change = .39, F(7,24) = 4.49, g < .01) for the high biological 
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risk group and not for the low biological risk group (see Tables 27 and 28). Examination 

of the individual Beta weights for the mother-child relationship measures indicated that 

PARQ-C was negatively correlated with WISC-vocab scores (Beta = -.52, p <.05), 

indicating that children who had high birth risk histories and who also perceived higher 

levels of maternal rejection demonstrated lower expressive language skills. The Beta 

weight for the PARQ-P indicated that this measure was positively correlated with CBCL 

(Beta = .36, p< .05) and CBCL-I scores (Beta = .54, p< .01), indicating that children 

who had high birth risk histories and who also had mothers who reported higher levels 

of rejection towards them experienced greater internalizing behavioral problems. 
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CHAPTER IV 

Discussion 

In the area of developmental psychopathology, researchers have noted that both 

developmental history and current circumstances have important implications for children 

who are "at-risk" for developmental problems (Sroufe, Egeland, & Krentzer, 1990). The 

present study examined a multivariate model of development, which included biological 

and environmental factors, for preterm born children's cognitive and behavioral-

emotional functioning during the early school-age years. This study contributed to the 

present literature by examining whether the mother-child relationship functioned as a 

moderator (i.e., protective factor) in reducing the effect of biological risk on children's 

cognitive and behavioral-emotional functioning, after accounting for the effects of other 

significant contextual factors (family SES and negative life stress) which have been found 

to be associated with children's adaptation. Providing an updated assessment of preterm 

born children's cognitive and behavioral-emotional functioning during the early school-

age years, as well as comparing preterm born children's functioning to a demographically 

similar group of full-term born children was also central in the present study. 

Differences Between Preterm and Full-term Groups 

It was hypothesized that during the early school-age years, demographically 

similar groups of preterm and full-term born children would not significantly differ in 
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their cognitive skills and behavioral-emotional functioning. The results of the present 

study partially supported this null hypothesis. No differences were found between 

preterm and full-term born children on measures of cognitive functioning, as well as on 

their mothers' and teachers' assessments of their behavioral-emotional functioning. In 

contrast, significant differences were found between preterm and full-term born children 

in terms of their perceptions of the extent to which they experienced depressive 

symptoms. 

Only recently have researchers begun to systematically study children's own 

assessments of their internal feelings and perceptions of their social situation. The 

finding that children's self-perceptions of their internal feelings and behaviors differed 

from their mothers' and teachers' reports of their behavioral-emotional difficulties 

provides support for the importance of investigating whether children's self perceptions 

of their social experience determine specific pathways towards maladjustment, as 

proposed by Hymel and Franke (1985). Although the present study did not indicate a 

significant relationship between mother-child interactions and children's reports of 

depressive symptoms, other researchers (e.g., Kandel, 1982) have reported strong 

relationships between negative parenting and childhood depression. Given that school-

age children form their self-images through social comparisons and internalization of 

evaluative judgements from significant others (Harter, 1983; Ruble, 1983), it seems 

plausible that parenting and children's experience of depressive symptoms would be 

related. 
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The present study provided evidence that children's reports of depressive 

symptoms were correlated with their language skills. It is possible that poor expressive 

and receptive language skills lead to depressive symptoms, or depressive symptoms lead 

to children's failure to obtain expressive and receptive language skills, or depressive 

symptoms and poor language skills were reciprocally related, with each reinforcing the 

other (Kellam et al., 1991; Rutter, 1986; Rutter, Tizard, & Whitmore, 1970). Although 

the relation between childhood depressive symptoms and language development needs to 

be assessed longitudinally to determine causal relationships, a cognitive model of 

depression (Beck, 1976; Graham, 1991; Seligman, 1984) could explain the current 

preliminary findings. Cognitive theories of depression would predict that high risk 

children who are vulnerable to depressive symptoms and who repeatedly experience 

developmental difficulties, such as delayed language development, might develop an 

attributional style that centers on low self-competence, hopelessness, and low 

expectations for success, all of which are components of depression. Whether preterm 

born children are at-risk for developing such an attributional style awaits further 

research. 

Importance of Socioeconomic Status and Negative Life Stress 

It was hypothesized that family socioeconomic status (SES) and negative life stress 

experienced by the mother would be related to preterm born children's cognitive and 

behavioral-emotional functioning during the early school-age years. Specifically, 

socioeconomic status (SES) was positively correlated with children's receptive language 
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skills and negatively correlated with children's externalizing behavioral problems, while 

negative life stress experienced by the mother was negatively correlated with children's 

receptive and expressive language skills. These findings suggest that children's 

competencies for mastering language tasks were related to, and possibly influenced by, 

their current family circumstances, and that specific domains of functioning were related 

to different aspects of the family environment. In the present study, the measure of life 

stress represented the mother's perceptions of the negative influences on the family as 

the result of negative changes in her life during the preceding twelve months. It is 

possible that negative stress experienced by the mother, as well as a lower SES family 

environment may have contributed to a familial context that reduced the availability of 

the parent to be responsive to their preterm born child's language development and 

behavior, placing the child at increased risk for developmental difficulties. Substantial 

research has indicated that factors known to contribute to children's language 

development (i.e., availability of stimulating toys and books, parental encouragement and 

support for intellectual accomplishments) have been reported to occur less often in low 

SES environments than in high SES environments (e.g., Bradley, Caldwell, & Rock, 

1988; Vibbert & Bornstein, 1989). Research has also indicated that highly stressed 

mothers interact more aversively and less positively with their children than mothers with 

lower levels of stress (Dumas, Gibson, & Albin, 1989; Webster-Stratton & Hammond, 

1988), which may have implications for children's language development, such that 

mothers who are highly stressed do not support or encourage their children's language 

skill development. 



47 

Importance of Perinatal Biological Risk 

It was hypothesized that the severity of perinatal medical complications would be 

related to preterm born children's cognitive and behavioral-emotional functioning during 

the early school-age years. The results of the hierarchical multiple regression analyses 

indicated that, after statistically controlling for the importance of family socioeconomic 

status (SES) and negative stress experienced by the mother, severity of perinatal medical 

complications (i.e., biological risk) was found to be negatively correlated with children's 

visual-motor skills. In contrast, the severity of perinatal medical complications was not 

found to be significantly associated with children's language skills, their perceptions of 

the extent to which they experienced depressive symptoms, or their mothers' and 

teachers' assessments of their behavioral-emotional functioning. The finding that school-

age children with a history of severe perinatal medical complications demonstrated 

weaker visual-motor skills, but similar language skills, than children with a history of 

less severe perinatal complications is consistent with other studies (e.g., Caputo, 

Goldstein, & Taub, 1981; Hunt, 1981; Siegel, 1982; Vohr & Coll, 1985) which reported 

a strong correlation between biological risk factors and preterm born children's visual-

motor skills. The correlation between severity of ventilation, item # 10 on the PERI, and 

children's visual-motor skills is consistent with Landry and colleagues findings (Landry 

et al., 1984; Landry et al., 1990) that preterm infants with bronchopulmonary dysplasia 

(BPD) evidenced lower scores on visual-motor tasks. However, neither the present study 

or past research has determined the mechanism by which perinatal medical complications 

contribute to weaker visual-motor skills. 
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The finding that preterm born children reported greater depressive symptoms than 

full-term born children and that the severity of preterm born children's perinatal 

complications did not significantly predict their depressive symptomatology suggests that 

preterm born children may perceive themselves differently than their full-term born 

peers, regardless of the severity of their medical complications at birth. Clinical 

observations suggests that preterm born children may feel poorly about themselves as a 

result of their identification in being a member of an "at-risk" group. Likewise, parents 

of preterm born children may have placed more importance on their child's early learning 

and/or social experiences in school, compared to parents of "normal" full-term born 

peers, which in turn impacted children's self-perceptions. Although these hypotheses 

await further longitudinal research, the findings from the present study would support 

assessments of preterm born children's perceptions of their self-image, mood, and 

behavior, as they make the transition to elementary school. 

Importance of the Mother-Child Relationship 

It was hypothesized that the mother-child relationship would predict cognitive and 

behavioral-emotional functioning during the early school-age years for preterm born 

children, even after other environmental factors (i.e., family SES and negative life stress 

experienced by the mother) were considered. As predicted, measures of maternal 

rejection and psychological control were positively correlated with children's behavioral-

emotional difficulties and negatively correlated with children's cognitive functioning. 

Specifically, mothers' reports of rejection in their relationship with their child and 
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mothers' reports that they attempted to control their child's behavior through methods 

which arouse guilt or instilled anxiety were associated with externalizing behavioral 

problems for their child. These findings are consistent with previous studies that have 

documented the association of parenting behavior with children's development (e.g., 

Dumas, LaFreniere, Beaudin, & Verlaan, 1992; Maccoby, 1992; Parke & Slaby, 1983; 

Parpal & Maccoby, 1985; Patterson, 1982). However, when interpretating the results 

of the present study, it is important to recognize that common method variance (i.e., 

mothers provided reports of both their relationship with their child and their child's level 

of behavioral-emotional functioning) may have inflated the correlations. Moreover, these 

data do not allow one to determine whether the mother-child relationship influences child 

adjustment, whether child adjustment influences parenting behaviors, or whether the two 

sets of constructs are related to each other in a bi-directional manner. 

In the present study, children's perceptions of maternal rejection was negatively 

correlated with their expressive language skills. One interpretation is that this correlation 

solely represents a language skill. However, it is also possible that children who 

experience their mothers as being more rejecting do not seek experiences that would 

facilitate their cognitive development, or that their mothers do not provide such 

experiences. The lack of significant association between child and mother reports of the 

level of maternal rejection in the mother-child relationship could possibly be due to 

different patterns of underlying needs, motives, and defenses that accompany the different 

social roles of the mother and child. Further research is need to examine the 

concordance between parent and child perceptions of their relationship across 
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development, and to incorporate other aspects of the parent-child relationship in the 

prediction of preterm born children's adaptation and development. 

Mother-Child Relationship as a Moderator of Biological Risk 

From the perspective of an interactional model of development (e.g., Fiese & 

Sameroff, 1989), it was predicted that the mother-child relationship would moderate the 

relation between biological risk and preterm born children's cognitive and behavioral-

emotional functioning during the early school-age years. Except for a single regression 

equation, the interaction terms in the hierarchical regression analyses for the preterm 

group did not reach significance. The one significant interaction term indicated that 

preterm born children with a history of severe perinatal medical complications and who 

also experienced low levels of psychological control in their relationship with their 

mothers experienced fewer externalizing behavioral problems than those preterm born 

children with a history of severe perinatal medical complications and who also reported 

having experienced high levels of psychological control in their relationship with their 

mothers. 

Given the small sample size, it is likely that the present study did not have 

adequate power to demonstrate a moderator effect (cf. Wahlsten, 1990, 1991, 1993). 

Thus, further exploratory analyses were conducted to investigate if the mother-child 

relationship functioned as a moderator (i.e., protective factor) in reducing the effect of 

biological risk on children's cognitive and behavioral-emotional functioning. Results 

indicated that for children with high birth risk histories, children's perceptions of high 
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levels of maternal rejection was negatively associated with their expressive language 

skills and mothers' reports of high levels of rejection in their relationship with their child 

was positively correlated with children's internalizing behavioral problems. These 

findings are consistent with Rutter's (1990) definition of a moderator as having an effect 

in the high risk group, but not having an effect in the low risk group. Thus, it is 

concluded that the results of the present study represent a first step towards showing that 

the mother-child relationship facilitates sound adaptation for children with significant 

birth risk. Replication of these findings with a larger sample is needed to unequivocally 

determine if the quality of the mother-child relationship modifies children' adaptation 

following a high-risk birth. 

Limitations of the present study 

A major limitation of the present study is that the direction of the theorized effects 

of the mother-child relationship on children's cognitive and behavioral-emotional 

functioning during the early school-age years cannot be determined. It is possible that 

mothers adopt rejecting behaviors and control styles as a function of their child's 

characteristics. It is also possible that these types of parenting behaviors contribute to 

more problems in children's cognitive and behavioral-emotional functioning. According 

to transactional models of development (Fiese & Sameroff, 1989), it is likely that 

reciprocal and cyclical associations exist between familial interactions and children's 

cognitive and behavioral-emotional functioning. However, a more precise understanding 

of such relationships requires longitudinal data. The present study is also limited by 



52 

the fact that the assessment of familial relationship/interactions included only the mother-

child dyad, without consideration of the importance of other relationships. Future 

research needs to assess the lager context of environmental influences on the preterm 

born child by including the father-child, sibling, and peer relationships. In addition, the 

present study is limited by the sample characteristics such that the children studied were 

primarily Caucasian (73%) and the majority of the mothers were married (84%). Thus, 

the results of the present study cannot be generalized to other samples with different 

ethnic, cultural, and social compositions due to the possibility that parenting may have 

a different meaning in these settings. 

Reporting biases are another possible limitation of the present study. For 

example, the present study relied on self-report data to measure children's behavioral-

emotional functioning. However, given the large body of literature on parent-child 

interactions, and the lack of research that has assessed preterm children's perceptions of 

their parents' behaviors, it was felt that the use of self-report data was needed and 

justified in the assessment of the mother-child relationship. For example, observations 

measured within a family might reveal a significant amount of maternal rejection, but the 

child may not perceive his/her mother's anger as being directed at him/her, and therefore 

may not feel "rejected." In addition, mothers were asked to report on both their 

relationship with their child and their child's behavioral-emotional problems. Since this 

could lead to a bias in reporting (i.e., maternal emotional functioning and family stress 

may influence the mother's reporting of the child's behavior), children's and teacher's 

reports of behavioral-emotional problems were obtained. Finally, the problem of attrition 
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should not be overlooked when drawing conclusions based upon the data that were 

collected. It is possible that those mothers who had lingering concerns about their child's 

functioning may have been more likely to participate in the present study than those who 

did not. 

Conclusions 

Significant predictors of preterm born children's cognitive and behavioral-

emotional functioning during the school-age years included, severity of perinatal medical 

complications, family socioeconomic status, negative life stress experienced by the 

mother, and the quality of the mother-child relationship, and these factors exerted 

differential effects depending on the type of outcome assessed. Given that children's 

performance during the early school-age years has implications for their ongoing 

academic success and perceptions of competence, as well as their risk for later behavioral 

and/or socioemotional problems (Jacobs, 1990; Thompson, Lampripon, Johnson, & 

Eckstein, 1990), it is critical that we fully understand how biological risk and 

environmental factors influence preterm children's functioning during these years. The 

exploratory analyses that protected against Type II error provided evidence that the 

mother-child relationship functioned as a moderator of the relationship between biological 

risk and children's cognitive and behavioral-emotional functioning during the early 

school-age years. Future research will need to incorporate other aspects of family 

functioning, as well as the larger context of environmental influences on the child and 

assess these relationships longitudinally in order to obtain a more comprehensive 

understanding of preterm children's development and to determine causal relationships. 



54 

BIBLIOGRAPHY 

Achenbach, T. M. (1991a). Manual for the child behavior checklist/4-18 and 1991 
profile. Burlington, VT: University of Vermont Department of Psychiatry. 

Achenbach, T. M. (1991b). Manual for the teacher's report form and 1991 
profile. Burlington, VT: University of Vermont Department of Psychiatry. 

Achenbach, T. McConaughy, S., & Howell, C. (1987). Child/adolescent 
behavioral and emotional problems: Implications of cross-informant correlations for 
situational specificity. Psychological Bulletin. 101. 213-232. 

Amato, P. R. (1990). Dimensions of the family environment as perceived by 
children: A multidimensional scaling analysis. Journal of Marriage and the Family. 52. 
613-620. 

Aylward, G. P., Pfeiffer, S. I., Wright, A., & Verhulst, S. J. (1989). Outcome 
studies of low birth weight infants published in the last decade: A meta-analysis. Journal 
of Pediatrics. 115. 515-520. 

Baldwin, A. L. (1955). Behavior and development in childhood. New York: 
Drey den. 

Barber, B. K., Olsen, J. E., & Shagle, S. C. (1994). Associations between 
Parental psychological and behavioral control and youth internalized and externalized 
behaviors. Child Development. 65. 1120-1136. 

Baron, R. M., & Kenny, D. A. (1986). The moderator-mediator variable 
distinction in social psychological research: conceptual, strategic, and statistical 
considerations. Journal of Personality and Social Psychology. 51. 1173-1182. 

Baumrind, D. (1967). Child care practices anteceding three patterns of preschool 
behavior. Genetic Psychology Monographs. 75. 43-88. 

Baumrind, D. (1971). Current patterns of parental authority. Developmental 
Psychology Monograph. 4. 1-102. 

Baumrind, D. (1991) The influence of parenting style on adolescent competence 
and substance use. Journal of Early Adolescence. 11. 56-95. 

Baumrind, D., & Black, A. E. (1967). Socialization practices associated with 
dimensions of competence in preschool boys and girls. Child Development. 38. 291-327. 



55 

Beck, A. T. (1976). Cognitive therapy and emotional disorders. New York: 
Guilford Press. 

Beckwith, L., & Cohen, S. E. (1984). Home environment and cognitive 
competence in preterm children during the first 5 years. In A. W. Gottfried (Ed.), Home 
environment and early cognitive development (pp. 235-271). New York: Academic 
Press. 

Beckwith, L., Roding, C., & Cohen, S. (1992). Preterm children at early 
adolescence and continuity and discontinuity in maternal responsiveness from infancy. 
Child Development. 63. 1198-1208. 

Beery, K. E. (1989). Developmental Test of Visual-Motor Integration. Cleveland: 
Modern Curriculum Press. 

Berkowitz, G. (1981). An epidemiological study of preterm delivery. American 
Journal of Epidemiology. 113. 81-92. 

Berman, W., Katz, R., Yabek, S. M., Dillon, T. Tripp, R. R., & Papile, L. A. 
(1986). Long-term follow-up of bronchopulmonary dysplasia. Journal of Pediatrics. 109. 
45-50. 

Bornstein, M. H. (1989). New directions in child development: No. 43. Maternal 
responsiveness: Characteristics and consequences. San Francisco: Jossey-Bass. 

Bradley, R. H., Caldwell, B. M., & Rock, S. L. (1988). Home environment and 
school performance: A ten-year follow-up and examination of three models of 
environmental action. Child Development. 59. 852-867. 

Brandt, P., Magyary, D., Hammond, M., & Barnard, K. (1992). Learning and 
behavioral-emotional problems of children born preterm at second grade. Journal of 
Pediatric Psychology. 17. 291-311. 

Caputo, D. V., Goldstein, K. M., Harvey, B. T. (1981). Neonatal compromise 
and later psychological development: a 10-year longitudinal study. In S. L. Friedman 
& M. Sigman (Eds.), Preterm birth and psychological development (pp. 353-386). New 
York: Academic Press. 

Cicchetti, D. (1989). Developmental psychopathology: Past, present, and future. 
In D. Cicchetti (Ed.), Rochester Symposium on Developmental Psychopathology: Vol. 
L Hillsdale, NJ: Erlbaum. 



56 

Cohen, J. & Cohen, P. (1983). Applied multiple regression/correlation analysis 
for the behavioral sciences (2nd ed.). Hillsdale, NJ: Erlbaum. 

Cronbach, L. J. (1951). Coefficient alpha and the internal structure of tests. 
Psvchometrika. 16. 297-334. 

Cohen, S., Parmelee, A., Sigman, M., & Beckwith, L. (1988). Antecedents of 
school problems in children born premature. Journal of Pediatric Psychology. 13. 493-
508. 

Conners, C. K. (1973). Rating scale for use in drug studies with children. 
Psvchopharmacology Bulletin (Special Issue. Pharmacotherapy for Children). 12. 24-28. 

Conners, C. K. (1992). Conners' ASO - Manual. North Tonawanda, New York: 
Multi-Health Systems, Inc. 

Crnic, K. A., & Greenberg, M. T. (1987). Transactional relationships between 
perceived family style, risk status, and mother-child interactions in two year olds. Journal 
of Pediatric Psychology. 12. 343-362. 

Crnic, K. A., Greenberg, M. T., Ragozin, A. S., Robinson, N. M., & Basham, 
R. B. (1983). Effects of stress and social support on mothers and preterm and full-term 
infants. Child Development. 54. 209-217. 

Crnic, K. A., Greenberg, M. T., Robinson, N. M., & Ragozin, A. S. (1984). 
Maternal stress and social support: Effects on the mother-infant relationship from birth 
to eighteen months. American Journal of Orthopsychiatry. 54. 224-235. 

Dubin, R. & Dubin, E. R. (1965). Children's social perceptions: A review of 
research. Child Development. 36. 809-838. 

Dumas, J. E., Gibson, J. A., & Albin, J. B. (1989). Behavioral correlates of 
maternal depressive symptomatology in conduct-disorder children. Journal of consulting 
and Clinical Psychology. 57. 516-521. 

Dumas, J. E., LaFreniere, P. J., Beaudin, L., & Verlaan, P. (1992). Mother-
child interactions in competent and aggressive dyads: Implications of relationship stress 
for behaviour therapy with families. New Zealand Journal of Psychology. 21. 3-13. 

Dunn, L. M. & Dunn, L. M. (1981). Peabodv Picture Vocabulary Test-Revised 
Manual. Circle Pines, MN: American Guidance Service. 



57 

Eilers, B. L., Desai, N. S., Wilson, M. A., & Cunningham, M. D. (1986). 
Classroom performance and social factors of children with birth weights of 1250 grams 
or less: Follow-up at 5 to 8 years of age. Pediatrics. 77. 203-208. 

Escalona, S. (1984). Social and other environmental influences on the cognitive 
and personality development of low birth weight infants. American Journal of Mental 
Deficiency. 88. 508-512. 

Fagan, J. F., & Singer, L. T. (1981). Intervention during infancy: General 
considerations. In S. L. Friedman & M. Sigman (Eds.), Preterm birth and psychological 
development (pp. 417-423). New York: Academic Press. 

Farber, E. A., & Egeland, B. (1988). Invulnerability among abused and neglected 
children. In E. J. Anthony & B. J. Cohler, The Invulnerable Child. New York: Guilford 
Press. 

Fiese, B. & Sameroff, A. (1989). Family context in pediatric psychology: A 
transactional perspective. Journal of Pediatric Psychology. 14. 293-310. 

Garmezy, N. (1985). Stress resistant children: The search for protective factors. 
In J. Slevenson (Ed.), Recent research in developmental psvchopathology. Oxford: 
Pergamon Press. 

Goldin, P. C. (1969). A review of children's reports of parent behavior. 
Psychological Bulletin. 71, 222-236. 

Graham, S. (1991). A review of attribution theory in achievement contexts. 
Educational Psychology Review. 3. 5-39. 

Greenberg, M., & Crnic, K. (1988). Longitudinal predictors of developmental 
status and social interaction in premature and full term infants at age two. Child 
Development. 59. 554-570. 

Gross, S. J. Slagle, T. A., D'Eugenio, D. B., & Mettelman, B. B. (1992). 
Impact of a matched term control group on interpretation of developmental performance 
in preterm infants. Pediatrics. 90. 681-687. 

Grunau, R. V. E. (1986). Educational achievement. In Dunn, H. G. (Ed.), 
Sequelae of low birth weight: The Vancouver study. Clinics in Developmental Medicine. 
Nos. 95/96. Philadelphia: Mac Keith Press. 



58 

Hammen, C., Burger, D., & Stansbury, K. (1990). Relationship of mother and 
child variables to child outcomes in a high-risk sample: A causal modeling analysis. 
Developmental Psychology. 26. 24-30. 

Hack & Fanaroff, (1989). Outcomes of extremely low birth weight infants 
between 1982 and 1988. New England Journal of Medicine. 321. 1642-1647. 

Hack, M., Klein, N., & Taylor, H. (1995). Long-term developmental outcomes 
of low birth weight infants. The Future of Children: Low Birth Weight. 5. 176-196. 

Hanushek, E. & Jackson, J. (1977). Statistical methods for social scientists. New 
York: Academic Press. 

Harter, S. (1983). Developmental perspectives on the self-system. In E. M. 
Hetherington (Ed.) and P. H. Mussen (Series Ed.), Handbook of child psychology: 
Socialization personality and social development. (Vol. 4, pp. 275-385). New York: 
Wiley. 

Hollingshead, A. B. (1975). Four-factor index of social status. New Haven, CT: 
Yale University. 

Hoy, E., Bill, J., & Sykes, D. (1988). Very low birth weight: A long term 
developmental impairment. International Journal of Behavioral Development. 11. 37-67. 

Hunt, J. V. (1981). Predicting intellectual disorders in childhood for preterm 
infants with birth weights below 1501 grams. In S. L. Friedman & M. Sigman (Eds.), 
Preterm birth and psychological development (pp. 329-386). New York: Academic Press. 

Hunt, J. V., Cooper, B., & Tooley, W. (1988). Very low birth weight infants at 
8 and 11 years of age: Role of neonatal illness and family status. Pediatrics. 82. 596-603. 

Hymel S., & Franke, S. (1985). Children's peer relations: Assessing self-
perceptions. In B. H. Schneider, K. H., Rubin, & J. E. Ledingham (Eds.), Children's 
peer relations: Issues in assessment and intervention (pp. 75-92). New York: Springer-
Vertag. 

Jacobs, J. (1990). Child mental health: Service system and policy issues. Social 
Policy Report for Society for Research in Child Development. 4. 1-19. 

Kagan, J. (1977). The child in the family. Daedalus. 106. 33-56. 



59 

Kandel, D. B., & Davies, M. (1982). Epidemiology of depressive mood in 
adolescents. Archives of General Psychiatry. 39. 1205-1212. 

Katz, L. F., & Gottman, J. M. (1995). Vagal tone protects children from marital 
conflict. Development and Psvchopathology. 7. 83-92. 

Kazdin, A. (1987). Assessment of childhood depression: Current issues and 
strategies. Behavioral Assessment. 9. 291-319. 

Kellam, S. G., Werthamer-Larsson, L., Dolan, L. J., Brown, C. H., Mayer, L. 
S., Rebok, G. W., Anthongy, J. C., Laudolff, J., Edelsohn, G., & Wheeler, L. (1991). 
Developmental epidemiologically-based preventive trials: Baseline modeling of early 
target behaviors and depressive symptoms. American journal of Communitv Psychology. 
19, 563-584. 

Kopp, C. B., & Krakow, J. B. (1983). The developmental and the evaluation 
of biological risk: A view of the past with an eye toward the future. Child Development. 
54, 1086-1108. 

Kovacs, M. (1992). Children's Depression Inventory. North Tonwwanda, NY: 
Multi-Health Systems. 

Kovacs, M. (1983). The Children's Depression Inventory: A self-rated 
depression scale for school-aged youngsters. Unpublished manuscript, University of 
Pittsburgh School of Medicine. 

Landry, S., Chapieski, M., Richardson, M., Palmer, J., & Hall, S. (1990). The 
social competence of children born prematurely: Effects of medical complications and 
parent behaviors. Child Development. 61. 1605-1616. 

Landry, S. H., Chapieski, L., Fletcher, J. M., & Denson, S. (1988). Three year 
outcome for low birth weight infants: Differential effects of early medical complications. 
Journal of Pediatric Psychology. 13. 317-327. 

Landry, S. H., Fletcher, J. M., Zarling, L. C., Chapieski, L., Francies, D. J., 
& Denson, S. (1984). Differential outcomes associated with early medical complications 
in premature infants. Journal of Pediatric Psychology. 9. 385-401. 

Lefebvre, F., Bard, H. Veilleux, A., & Martel, C. (1988). Outcome at school 
age of children with birth weights of 1000 grams or less. Developmental Medicine and 
Child Neurology. 30. 170-180. 



60 

Lloyd, B. W. (1984). Outcomes of very-low-birth weight babies from 
Wolverhampton. Lancet. 2. 739-741. 

Lobovits, D. A. & Handal, P. J. (1985). Childhood depression: Prevalence using 
DSM-III criteria and validity of parent and child depression scales. Journal of Pediatric 
Psychology. 10. 45-54. 

Maccoby, E. E. (1992). The role of parents int he socialization of children. 
developmental psychology. 28. 1006-1017. 

Maccoby, E. E., & Martin, J. A. (1983). Socialization in the context of the 
family: Parent-child interaction. In E. M. Hetherington (Ed.), P. H. Mussen (Series 
Ed.), Handbook of child psychology: Vol. 4. Socialization, personality, and social 
development (pp. 1-101). New York: Wiley. 

Masten, A. S., Garmezy, N., Tellegen, A., Pellegrini, D. S., Larkin, K., & 
Larsen, A. (1988). Competence and stress in school children: The moderating effects of 
individual and family qualities. Journal of Child Psychology and Psychiatry. 29. 745-
764. 

Masten, A. S., Best, K., & Garmezy, N. (1990). Resilience and development: 
Contributions from the study of children who overcome adversity. Development and 
Psvchopathology. 2. 425-444. 

Michaels, G. Y., Messe', L. A., & Stollak, G. E. (1983). Seeing Parental 
behavior through different eyes: Exploring the importance of person perception processes 
in parents and children. Genetic Psychology Monographs. 107. 3-60. 

Minde, K., Whitelaw, A., Brown, J., & Fitzhardinge, P. (1983). Effects of 
neonatal complications in premature infants on early parent-infant interactions. 
Developmental Medical Child Neurology. 25. 763-777. 

Patterson, G. R. (1982). Coercive family process. Eugene, OR: Castilia. 

Patterson, G. R. (1983). Stress: A change agent for family process. In N. 
Garmezy & M. Rutter (Eds.), Stress, coping and development in children (pp. 235-264). 
New York: Mc Graw-Hill. 

Parmelee, A. H., & Haber, A. (1973). Who is the "risk infant?" Clinical 
Obstetrics and Gynecology. 16. 376-387. 



61 

Parpal, M., & Maccoby, E. E. (1985). Maternal responsiveness and subsequent 
child compliance. Child Development. 56. 1326-1334. 

Pasamanick, B., & Knobloch, H. (1961). Epidemiological studies on the 
complications of pregnancy and the birth process. In G. Caplan (Ed.), Prevention of 
mental disorders in children. New York: Basic Books. 

Ramey, C. T., Zeskind, P. S., & Hunter, R. (1981). Biomedical and psychosocial 
interventions for preterm infants. In S.L. Friedman & M. Sigman (Eds.), Preterm birth 
and psychological development (pp. 395-415). New York: Academic Press. 

Rohner, R. P. (1980). Worldwide tests of parental acceptance-rejection theory. 
Behavior Science Research. 15, 1-21. 

Rohner, R. P. (1986). The warmth dimension: Foundations of parental 
acceptance-rejection theory. Newbury Park: Sage Publications. 

Rohner, R. P. (1991). Handbook for the study of parental acceptance and 
rejection. Storrs, CT: The University of Connecticut. 

Rollins, B. C., & Thomas, D. L. (1979). Parental support, power, and control 
techniques in the socialization of children. In W. R. Burr, R. Hill, F. I. Nye, & I. L. 
Reiss (Eds.), Contemporary theories about the family: Vol. 1. Research based theories 
(pp. 317-364). New York: Free Press. 

Ruble, D. N. (1983). The development of social comparison processes and their 
role in achievement-related self-socialization. In E. T. Higgins, D. N. Ruble, & W. W. 
Hartup (Eds.), Social cognition and social development, (pp. 134-157). Cambridge: 
Cambridge University Press. 

Rutter, M. (1986). Child psychiatry: The interface between clinical and 
developmental research. Psychological Medicine. 16. 151-169. 

Rutter, M. (1981). Stress, coping and development: Some issues and some 
questions. Journal of Child Psychology and Psychiatry. 22. 323-356. 

Rutter, M. (1987). Psychosocial resilience and protective mechanism. American 
Journal of Orthopsychiatry. 57. 316-331. 

Rutter, M. (1989). Pathways from childhood to adult life. Journal of Child 
Psychiatry and Psychology. 30, 23-51. 



62 

Rutter, M. (1990). Psychosocial resilience and protective mechanisms. In J. Rolf, 
A. S. Masten, D. Cicchetti, K. H. Neuchterlein, & S. Weintraub (Eds.), Risk and 
protective factors in the development of psvchopatholoev (pp. 181-214). New York: 
Cambridge University Press. 

Rutter, M. L., Tizard, J., & Whitmore, K. (Eds.). (1970). Education, health and 
behavior: Psychological and medical study of childhood development. New York: Wiley. 

Sameroff, A. (1986). Environmental context of child development. Journal of 
Pediatrics. 109. 192-200. 

Sameroff, A. J., & Chandler, M. J. (1975). Reproductive risk and the continuum 
of caretaking casualty. InF. D. Horowitz, E. M., Hetherington, S., Scarr-Salapatek, & 
G. M. Seigel, (Eds.), Review of child development research (Vol. 4, pp. 187-243). 
Chicago: University of Chicago Press. 

Sarason, I., Johnson, J., & Siegel, J. (1978). Assessing the impact of life 
changes: Development of the life experiences survey. Journal of Consulting and Clinical 
Psychology. 46. 932-946. 

Saylor, C. F., Finch, A. J., Spirito, A., & Bennett, B. (1984). The children's 
depression inventory: Systematic evaluation of psychometric properties. Journal of 
Consulting Clinical Psychology. 52. 955-967. 

Schaefer, E. S. (1959). A circumplex model for maternal behavior. Journal of 
Abnormal Social Psychology. 59. 226-235. 

Schaefer, E. S. (1965). Children's report of parental behavior: An inventory. 
Child Development. 36. 413-424. 

Scheiner, A. P. & Sexton, M. E. (1991). Prediction of developmental outcome 
using a perinatal risk inventory. Pediatrics. 88. 1135-1143. 

Schludermann, E. & Schludermann, S. (1970). Replicability of factors in 
children's report of parent behavior (CRPBI). Journal of Psychology. 76. 239-249. 

Schludermann, S. & Schludermann, E. (1971). Adolescent perception of parent 
behavior (CRPBI) in Hutterite communal society. Journal of Psychology. 76. 239-249. 

Siegel, L. S. (1982). Reproductive, perinatal, and environmental variables as 
predictors of development of preterm (<1501 grams) and fullterm children at 5 years. 
Seminars in Perinatology. 6. 274-279. 



63 

Siegel, L. S. (1984). Home environment influences on cognitive development in 
preterm and full-term infants during the first five years. In A. W. Gottfried (Ed.), Home 
environment and early mental development (pp. 197-233). New York: Academic Press. 

Siegel, L. S., Saigal, S., Rosenbaum, P., Morton, R., Young, A., Berenbaum, 
S., & Stoskopt, B. (1982). Early neurodevelopmental outcome of low birth-weight infants 
surviving neonatal intraventricular hemorrhage. Journal of Perinatal Medicine. 10. 135-
147. 

Sprague, R. L., & Sleator, E. K. (1973). Effects of psychopharmacological agents 
on learning disorders, pediatric clinics of North America. 20. 719-735. 

Sroufe, L. A., Egeland, & Krentzer (1990). The fate of early experience 
following developmental change: Longitudinal approaches to individual adaptation in 
childhood. Child Development. 61. 1363-1373. 

Steinberg, L. (1990). Autonomy, conflict, and harmony in the family relationship. 
In S. S. Feldman & G. R. Elliot (Eds.), At the threshold: The developing adolescent (pp. 
255-276). Cambridge, MA: Harvard University Press. 

Thompson, R., Lampripon, L., Johnson, D., & Eckstein, T. (1990). Behavior 
problems in children with the presenting problem of school performance. Journal of 
Pediatric Psychology. 15. 3-20. 

Vibbert, M., & Bornstein, M. H. (1989). Specific associations between domains 
of mother-child interaction and toddler referential language and pretense play. Infant 
Behavior and Development. 12. 163-184. 

Vohr, B., Bell, E., & Oh, W. (1982). Infants with bronchopulmonary dysplasia: 
Growth pattern and neurologic and developmental outcome. American Journal of 
Diseases of Children. 136. 443-447. 

Vohr, B., & Coll, C. (1985). Neurodevelopmental and school performance of 
very low birth weight infants: A seven year longitudinal study. Pediatrics. 76. 345-350. 

Wahlsten, D. (1990). Insensitivity of the analysis of variance to heredity-
environment interaction.Behavioral and Brain Sciences. 13. 109-161. 

Wahlsten, D. (1991). Sample size to detect a planned contrast and a one degree-
of-freedom interaction effect. Psychological bulletin. 110. 587-595. 



64 

Wahlsten, D. (1993). Sample size requirements for the Capron and Duyme 
balanced fostering study of IQ. International Journal of Psychology. 28. 509-516. 

Webster-Stratton, C. (1989). The relationship of marital support, conflict and 
divorce to parent perceptions, behaviors and childhood conduct problems. Journal of 
Marriage and the Family. 51. 417-430. 

Webster-Stratton, C., & Hammond, M. (1988). Maternal depression and its 
relationship to life stress, perceptions of child behavior problems, parenting behaviors 
and child conduct problems. Journal of Abnormal Child Psychology. 16 299-315. 

Werner, E. E., Bierman, J. M., & French, F. E. (1971). The children of Kauai: 
A longitudinal study from the prenatal period to age ten. Honolulu: University of Hawaii 
Press. 

Werner, E. E., & Smith, R. S. (1977). Kauai's children come of age. Honolulu: 
University of Hawaii Press. 

Werner, E. E., & Smith, R. S. (1982). Vulnerable but invincible: A longitudinal 
study of resilient children and vouth. New York: McGraw-Hill. 

Wechsler, D. (1991). Wechsler Intelligence Scale for Children: Third Edition. 
New York: Psychological Corp. 

Wyman, P. A., Cowen, E. L., Work, W. C., & Kerley, J. H. (1993). The role 
of children's future expectations in self-system functioning and adjustment to life stress: 
A prospective study of urban at-risk children. Development and Psvchopathology. 5. 
649-661. 



65 

Appendix A 

Perinatal Risk Inventory 

Apgar score: less than 3 at 1 minute, 5 or less at 5 minutes, or less than 3 at 1 
minute in a neonate requiring intubation before 5 minutes. 
0 No neurobehavioral abnormalities 
1 Hyperalert 
2 Mild hypotonia 
3 Severe hypotonia 

EEG 
0 Normal EEG or not performed 
1 Abnormal EEG, but normal at discharge 
2 Abnormalities on EEG (not flat or periodic) with continued abnormalities 

at discharge 
3 Periodic or flat EEG with continued abnormalities at discharge 

Seizures (nonmetabolic) 
0 No problem 
1 Suspected seizure; not treated with anticonvulsant 
2 One or more seizures with response to a single anticonvulsant 
3 One or more seizures with resistance to therapy requiring 2 or more 

anticonvulsant 

Intracranial hemorrhage (grade I, isolated germinal matrix hemorrhage; grade II, 
IVH with normal ventricular size; grade III, IVH with ventricular dilation; grade 
IV, intraventricular and parenchymal hemorrhage) 
0 Negative CT or ultrasound, or not performed 
1 Subarachnoid hemorrhage with seizures or grade I and grade II IVH 
2 Grade III IVH 
3 Grade IV IVH 
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Appendix A 

Perinatal Risk Inventory 
(continued) 

5. Hydrocephalus (evidence of increased pressure) 
0 No evidence of hydrocephalus on ultrasound or CT 
1 Suspected on clinical basis (i.e., diagnosis based on rapidly increasing head 

size [ > 1.3 cm/wk] and/or spreading sutures), resolved without treatment 
2 Hydrocephalus confirmed on ultrasound or CT; without shunt; treated 

medically or repeated intraventricular taps 
3 Hydrocephalus confirmed on CT or ultrasound; shunt required 

6. CT or ultrasound without evidence of hydrocephalus, or intracranial hemorrhage, 
but other CNS findings 
0 Negative CT or ultrasound or not done 
1 Abnormal findings with return to normal prior to discharge 
2 Identified abnormalities not specified elsewhere without return to normal 

prior to discharge 
3 Loss of parenchyma, decreased mantel or other abnormalities which may 

result in parenchymal injury not specified elsewhere 

7. Premature with weight > 3rd percentile (appropriate for gestational age); if score 
< 10th percentile, item 8 
0 >32 weeks 
1 32-30 weeks 
2 29-27 weeks 
3 26-24 weeks 

8. Weight for gestational age (Dubowitz or estimated date of confinement) 
0 Weight appropriate for gestational age 
1 < 10th percentile for weight, but > 3rd percentile 
2 < 3rd percentile for weight 
3 < 3rd percentile for weight, with a 2 or 3 in other categories of perinatal 

index 
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Appendix A 

Perinatal Risk Inventory 
(continued) 

9. Dysmorphic features (i.e., minor dysmorphic: features have minimal medical 
implications although may require surgery, i.e., skin tag. Major dysmorphic: 
features have major medical implications for patients and physician, i.e., cleft 
palate or tracheo-esophageal fistula). 
0 None or 1 dysmorphic feature 
1 Two minor dysmorphic features 
2 Three or more minor dysmorphic features, or 1 major feature, with normal 

chromosomes 
3 Chromosomal abnormalities or a syndrome known to be associated with 

developmental disabilities such as Down syndrome or fetal alcohol 
syndrome 

10. Ventilation 
0 Not ventilated 
1 Seven days or less 
2 Eight to 21 days 
3  > 2 1  d a y s  o r  c l i n i c a l  d i a g n o s i s  o f  B P D  w i t h  t a c h y p n e a  

11. Head growth (premature infant hospitalized 6 wk or more) 
0 Head size >10% and <90% for gestational age with 3.5 cm or greater 

growth in first 6 wk 
1 Initial head circumference in the 5th-10th percentile with 3.5 cm or greater 

growth in the first 6 wk 
2 Initial head circumference in > 3rd percentile with less than 3.5 cm growth 

in the first 6 wk 
3 Initial head circumference < 3rd percentile for gestational age with <3.5 

cm for the first 6 wk 
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Perinatal Risk Inventory 
(continued) 

12. Head growth (term infants hospitalized > 3 weeks) 
0 Initial head circumference > 10th percentile with average head growth > = 

0.3 cm/week 
1 Initial head circumference > 10th percentile with average head growth < 

0.29 cm/week 
2 Initial head circumference below the 10th percentile with average head 

growth >0.3 cm/week 
3 Initial head circumference below the 10th percentile with average head 

growth < 0.29 cm/week 

13. Polycythemia (venous hematocrit) 
0 Hematocrit <65% 
1 Hematocrit > 6 5 %  and < 70 % without exchange transfusion 
2 Hematocrit > 65 % without symptoms with exchange transfusion 
3 Hematocrit > 65% requiring exchange transfusion because of 

hypoglycemia, lethargy, apnea, or seizures 

14. Meningitis 
0 None 
1 Suspected diagnosis on clinical or laboratory basis without bacterial or viral 

confirmation 
2 Confirmed diagnosis with or without seizures with adequate tone and state 

control within 72 hours 
3 Confirmed diagnosis with persistent hypotonia or obtunded stated or 

seizures with persist for more than 72 hours 

15. Hypoglycemia (regardless of gestational age, < 1.7 mmol/L [30 mg/dL] on 
heelstick) 
0 No hypoglycemia 
1 Hypoglycemia without symptoms, requiring oral feedings only 
2 Hypoglycemia with lethargy or hypotonia; requiring treatment with IV 

glucose 
3 Hypoglycemia with seizures; requiring treatment with IV glucose, glucagon, 

or corticotropin 
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Appendix A 

Perinatal Risk Inventory 
(continued) 

16. Congenital infection 
0 No suspicion of congenital infection 
1 Suspected, but without viral or serologic confirmed 
2 Suspected, may include small for gestational age (i.e., 3rd percentile or 

below) only, with viral or serologic confirmed 
3 Clearly identified diagnosis by culture or serology associated with signs and 

symptoms, i.e., jaundice, chorioretinitis, or hepatosplenomegaly 

17. Hyperbilirubinemia 
0 Not requiring therapy 
1 Mild; requiring phototherapy or single exchange 
2 Hyperbilirubinemia requiring 2 or more exchange transfusions 
3 Hyperbilirubinemia requiring 2 or more exchange transfusions and 

associated with neurologic changes such as lethargy or increased irritability 

18. Associated medical problems such as hydrops, RPO, cyanotic heart disease, BPD, 
necrotizing enterocolitis (non-CNS), A-0 incompatable, PDA, hypertension, 
VATER, numothroax & chest tube, or PAC. 
0 No associated medical problems complicating the neonatal course 
1 Associated medical problems suspected, but not substantiated 
2 Established neonatal problems, but resolved prior to discharge 
3 Persistent medical problems at time of discharge such as grade II RPO, 

ileostomy, supplemental oxygen requirement, nasogastric tube 

* Abbreviations: EEG, electroencephalogram; CT, compute tomography; IVH, 
intraventricular hemorrhage; CNS, central nervous system; BPD, bronchopulmonary 
dysplasia; IV, intravenous; ROP, retinopathy of prematurity; PAC, premature atrial 
contractions, PDA, patent ductus arteriosis. 
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Appendix B 

Letter to Parents of Preterm Born Children 

April, 1994 

Dear Parent: 

I am writing to inform you of a program that the Women's Hospital Follow-up Clinic 
will be involved in this coming year. We are contacting the families who had children 
born at Moses Cone Memorial Hospital between November 1985 and December 1987 
and assessed at our clinic to invite them to participate in this project. 

This program is being conducted with the assistance of Lynda Richtsmeier, M.A., a 
graduate student in clinical psychology at the University of North Carolina at Greensboro 
(UNCG). Ms. Richtsmeier will be contacting you by phone in order to provide more 
information about this research project so you can decide about whether or not to 
participate. Your participation in this project would be strictly confidential. 

We are also please to announce that Healthtex Corporation has donated over 1,500 
dollars worth of gift certificates to this project. Thus, in return for your participation, 
you will receive a Healthtex gift certificate that can be redeemed for two (2) Healthtex 
outfits at their company store located here in Greensboro. Your child will receive a 
small prize and a Celebration Station "Fun Buck" for his/her participation. 

Your participation would not only provide information for research, but also provide you 
with a current assessment of your child's development. 

Sincerely, 

Marian F. Earls, M.D., F.A.A.P. 
Developmental Pediatrician 

Allison Dubisson, M.A. 
High Risk Clinic Research Associate 

Lynda Richtsmeier, M.A. 
Graduate Student 

Susan P. Keane, Ph.D. 
UNCG Faculty Supervisor 
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Appendix C 

Letter to Parents of Full-term Born Children 

May 1994 

Dear Parent: 

I am a doctoral graduate student at the University of North Carolina at Greensboro 
(UNCG). I am presently working on my dissertation research project and I would like 
to ask if you and your child would help me in this project. The focus of this study is to 
better understand the development of preterm and full-term born children. Your 
participation would not only provide information for research, but also provide you with 
a current assessment of your child's cognitive and social development. 

I am also pleased to announce that Healthtex Corporation has donated over 1,500 dollars 
worth of gift certificates to this project. Thus, in return for your participation, you will 
receive a Healthtex gift certificate that can be redeemed for two (2) Healthtex outfits at 
their company store located here in Greensboro. Your child will receive a small prize 
and a Celebration Station "Fun Buck" for his/her participation. 

If you would like me to contact you in order to provide more information about this 
project so you can decide about whether or not to participate, please complete the 
information below and return this letter to the main office at your child's school/or after 
school program. Or, if it is more convenient, you may call and leave a message stating 
this information on my confidential voice mail (334-5013 ext. 224) or send this letter 
directly to me at UNCG. 

I hope you will consider participating in this important project. 

Sincerely, 

Lynda M. Richtsmeier, M.A. Susan P. Keane, Ph.D. 
Graduate Student Faculty Supervisor 

Yes, I am interested in having Lynda Richtsmeier contact me about this project. 
Name: 
Address: 
Phone #: 
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Appendix D 

Consent Form 

Dear Parent: 

I am a doctoral graduate student at the University of North Carolina at Greensboro 
(UNCG). I am presently working on a research project, under the supervision of Susan 
P. Keane, Ph.D., a faculty member at UNCG, and in cooperation with the Women's 
Hospital Follow-up Clinic. The focus of this study is to better understand the 
development of full-term and preterm born children. 

Those mothers and children who participate in this study will be asked to complete 
several questionnaires. These questionnaires will ask questions about your child's 
behavior, family relationships, and life experiences. All information given by you and 
your child will be strictly confidential, and it is being used solely for research purposes. 
You and your child may ask questions or cease participating in this study at any time, 
and your child will be informed of this at the beginning of the study. 

Your participation will require approximately 60-90 minutes. You will receive one 
Healthtex coupon, good for the purchase of 2 free articles of clothing, and your child 
will receive a Celebration fun buck, good for 4 free tokens, and a small toy for his/her 
participation. You will also have the opportunity to find out about your data and the 
results of the entire study can be mailed to you if you express interest. 

Thank you for your consideration of this matter. 

Sincerely, 

Lynda Richtsmeier, M.A. 

I, , have read the above statement and agree to take 
part in this study, understanding that I may withdraw at any time. 

I, , have read the above statement and agree to 
allow my child to participate in this study if they wish to take part. 

I wish to have the results of this study sent to me. YES NO 

Witness date 
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Appendix E 

Consent Form to Contact Teachers 

I give Lynda M. Richtsmeier permission to speak with my child's teacher, 
(Ms./Mr. ). I understand that the information obtained will be kept 
confidential by Lynda and those who work with her at the University of North Carolina. 
Any information obtained will be used in relation to the project in which my family has 
participated. The teacher will be asked to fill out two standard questionnaires. No other 
information will be requested. 

Parent/guardian signature Witness 

date date 

Child's name 

Teacher's Name: 
School: 
Phone #: 
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Appendix F 

Letter to Teachers 

May 1994 

Dear Teacher: 

I am a doctoral graduate student at the University of North Carolina at Greensboro 
(UNCG). I am presently working on my dissertation research project and I would like 
to ask if you could help me in this project. The focus of this study is to better 
understand the development of fiill-term and preterm born children. 

Recently, participated in this study. We would appreciate if you could 
complete two brief questionnaires based upon your interactions and observations of this 
child. Enclosed you will also find a stamped, self-addressed envelop for you to return 
these questionnaires back to me at UNCG. 

I hope you will be able to contribute to this important research project. Your 
participation is greatly appreciated. 

Sincerely, 

Lynda M. Richtsmeier, M.A. Susan P. Keane, Ph.D. 
Graduate Student Faculty Supervisor 

Parent consent: 

I give Lynda M. Richtsmeier permission to speak with my child's teacher, 
(Ms./Mr. ). I understand that the information obtained will be kept confidential 
by Lynda and those who work with her at the University of North Carolina. Any 
information obtained will be used in relation to the project in which my family has 
participated. The teacher will be asked to fill out two standard questionnaires. No other 
information will be requested. 

parent/guardian signature 

child's name 

date 
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Appendix G 

Consent Form to Review Hospital Records 

I give Lynda M. Richtsmeier, M.A. and Marian Earls, M.D. permission to review my 
child's medical file to obtain information regarding my child's neonatal history. I 
understand that the information obtained will be kept confidential by Lynda and those 
who work with her at the University of North Carolina at Greensboro (UNCG). The 
information that is obtained from my child's medical file will only be used in relation to 
the project in which my family has participated in at UNCG. 

Parent/guardian signature Witness 

date date 

Child's name 

Child's date of birth 
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Table 1 

Demographic Information for Preterm and Full-term Samples. 

Preterm (n=49) Full-term ( n — 2 4 )  
M SD % M SD % t or X 2  p 

Child: 
Age(yrs)1 7.39 0.66 - 7.50 0.69 - -.63 .53 

Gender 61 .44 
Girls - - 57 - - 67 
Boys - - 43 - - 33 

Grade1 4.01 .13 
Rising 1st - - 29 - - 8 
Rising 2nd - - 49 - - 58 
Rising 3rd - - 22 - - 33 

Family: 
Mother's Age (yrs)1 37.24 4.86 - 35.50 5.51 - 1.38 .17 

Marital Status1 -1.15 .33 
Single - - 6 - - 0 
Married - - 80 - - 92 
Separated/Divorced - - 14 - - 2 

Race 57 .45 
Caucasian - - 69 - - 79 
African-American - - 29 - - 21 
Asian - - 2 -

Family SES1 44.10 12.82 - 48.23 10.69 - -1.36 .18 

Mother's Ed. (yrs)2 14.55 2.22 - 15.21 2.47 - -1.15 .26 

Marital Status2 1.32 .52 
Single - - 12 - - 8 
Married - - 84 - - 92 
Separated/Divorced - - 4 -

Note: 1=At time of study. 2=At time of child's birth. 
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Table 2 

Demographic and Perinatal Information for Preterm Sample, Children Lost to Follow-up, 
and Children who Refused Participation. 

Preterm 
sample (n=49) 

Children lost 
to f/u1 (n=256^ 

Non-
participants1 (n=13) 

M SD % M SD % M SD % 

GA2 32.82 2.64 -
range (26-36) 

32.46 2.92 -
range (26-36) 

32.31 2.63 -
range (27-36) 

.35 .71 

Weight3 1783 579 - 1741 596 - 1748 455 - .11 .90 
range (680-3155) range (592-3380) range (1180-2845) 

Gender: 
Girls 
Boys 

57 
43 

47 
53 

31 
69 

3.31 .19 

Race4: 
Caucasian 
Af-Am.5 

Asian 

69 
29 
2 

57 
42 
1 

46 
54 
0 

3.79 .15 

Note: 
1 Information on these children was obtained from the Neonatal Intensive Care Unit's 

(NICU) birth log book. 
2 GA = Gestational Age. 
3 Weight in grams. 
4 Due to the small sample size, Asian was not included in the Race X2. 
5 Af-Am. = African-American 
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Table 3 

Means, Standard Deviations, Ranges, and Coefficient Alphas for Predictor Variables for 
the Full Sample. 

Cronbach's 
Measures n M SD Range Coefficient Alpha1 

SES 73 45.46 12.24 12 - 66 — 

N-LES 73 3.19 4.04 0 - 20 — 

PERI 73 3.03 3.64 0 - 16 ---
PARQ-P 73 84.95 13.19 62 - 119 ,782 

PARQ-C 71 92.08 15.98 63 - 130 .753 

PRPB-CA 73 15.55 2.10 12 - 21 .834 

CRPB-CA 69 19.97 3.84 13 - 30 ,885 

PRPB-FL 73 23.35 1.55 19 - 27 .636 

CRPB-FL 69 22.77 2.13 19 - 28 ,607 

Note: 
Variables: SES = Socioeconomic Scale; N-LES = Negative Life Events Scale; PERI 

= Perinatal Risk Inventory; PARQ-C = Parental Acceptance Rejection Questionnaire-
Child Report; PARQ-P = Parental Acceptance Rejection Questionnaire-Parent Report; 
CRPB-C A = Child Report of Parenting Behavior-Psychological Control/Psychological 
Autonomy Factor; PRPB-CA = Parent Report of Parenting Behavior-Psychological 
Control/Psychological Autonomy Factor; CRPB-FL = Child Report of Parenting 
Behavior-Firm Control/Lax Control Factor; PRPB-FL = Parent Report of Parenting 
Behavior-Firm Control/Lax Control Factor. 

1 Coefficient alpha is a measure of internal consistency of items within a scale 
(Cronbach, 1951). A high alpha indicates that the items in a scale are sampling the 
same content area. 

2 Alphas for PARQ-P subscales ranged from .54 to .84. 
3 Alphas for PARQ-C subscales ranged from .63 to .83. 
4 Alphas for PRPB-CA subscales ranged from .20 to .72. 
5 Alphas for CRPB-C A subscales ranged from .54 to .71. 
6 Alphas for PRPB-FL subscales ranged from .20 to .61. 
7 Alphas for CRPB-FL subscales ranged from .31 to .58. 
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Table 4 

Means, Standard Deviations, Ranges, and Coefficient Alphas for Outcome Variables for 
the Full Sample. 

Cronbach's 
Measures n M SD Range Coefficient Alpha1 

CDI2 73 6.16 5.80 0 - 72 .83 
ASQ-P2 73 8.15 6.88 0 - 29 .92 
ASQ-T2 61 5.34 7.26 0 - 30 .94 
CBCL2 73 24.38 17.44 3 - 84 .93 
CBCL-I2 73 5.44 5.19 0 - 23 .83 
CBCL-E2 73 7.97 6.99 0 - 33 .89 
TRF2 61 20.72 26.25 0 - 131 .97 
TRF-I2 61 5.90 7.01 0 - 32 .90 
TRF-E2 61 4.82 8.70 0 - 48 .95 
WISC-Vocab3 73 11.23 3.07 3 - 19 — 

PPVT-R4 73 106.32 15.63 66 - 140 — 

VMI4 73 96.71 10.77 71 - 123 

Note: 
Variables: CDI = Child Depression Inventory; ASQ-P = Abbreviated Symptom 
Questionnaire-Parent Form; ASQ-T = Abbreviated Symptom Questionnaire-Teacher 
Form; CBCL = Child Behavior Checklist; CBCL-I = Child Behavior Checklist-
Internalizing Scale; CBCL-E = Child Behavior Checklist-Externalizing Scale; TRF = 
Teacher Report Form; TRF-I = Teacher Report Form-Internalizing Scale; TRF-E = 
Teacher Report Form-Externalizing Scale; WISC-Vocab = Vocabulary subtest from the 
WISC-III; PPVT-R = Peabody Picture Vocabulary Test-Revised; VMI = Developmental 
Test of Visual-Motor Integration. 
1 Coefficient alpha is a measure of internal consistency of items within a scale 
(Cronbach, 1951). A high alpha indicates that the items in a scale are sampling the same 
content area. 
2 Raw scores 
3 Standard Score (M = 10, SD = 3). 
4 Standard Score (M = 100, SD = 15). 
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Table 5 

Means, Standard Deviations, and Ranges for Predictor Variables for the Preterm Sample. 

Measures n M SD Range 

SES 49 44.10 12.82 12 - 66 
N-LES 49 1.45 1.16 0 - 4 
PERI 49 4.51 3.62 0 - 16 
PARQ-P 49 83.55 12.16 62 - 108 
PARQ-C 47 93.19 15.86 68 - 130 
PRPB-CA 49 15.33 2.10 12 - 21 
CRPB-CA 46 20.33 3.96 13 - 30 
PRPB-FL 49 23.35 1.55 19 - 27 
CRPB-FL 46 22.83 2.25 19 - 28 

Note: 
Variables: SES = Socioeconomic Scale; N-LES = Negative Life Events Scale; PERI 

= Perinatal Risk Inventory; PARQ-C = Parental Acceptance Rejection Questionnaire-
Child Report; PARQ-P = Parental Acceptance Rejection Questionnaire-Parent Report; 
CRPB-CA = Child Report of Parenting Behavior-Psychological Control/Psychological 
Autonomy Factor; PRPB-CA = Parent Report of Parenting Behavior-Psychological 
Control/Psychological Autonomy Factor; CRPB-FL = Child Report of Parenting 
Behavior-Firm Control/Lax Control Factor; PRPB-FL = Parent Report of Parenting 
Behavior-Firm Control/Lax Control Factor. 

1 Raw scores 
2 Standard Score (M = 10, SD = 3). 
3 Standard Score (M = 100, SD = 15). 
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Table 6 

Means, Standard Deviations, and Ranges for Outcome Variables for the Preterm Sample. 

Measures n M SD Range 

CDI1 49 7.24 6.40 0 - 27 
ASQ-P1 49 8.51 7.35 0 - 29 
ASQ-T1 40 6.70 8.20 0 - 30 
CBCL1 49 25.84 19.65 3 - 84 
CBCL-I1 49 5.39 5.56 0 - 23 
CBCL-E1 49 8.18 7.72 0 - 33 
TRF1 40 25.38 29.65 0 - 131 
TRF-I1 40 6.90 7.59 0 - 32 
TRF-E1 40 5.85 10.25 0 - 48 
WISC-Vocab2 49 10.96 3.12 3 - 18 
PPVT-R3 49 104.78 15.58 66 - 137 
VMI3 49 94.65 10.38 71 - 115 

Note: 
Variables: CDI = Child Depression Inventory; ASQ-P = Abbreviated Symptom 
Questionnaire-Parent Form; ASQ-T = Abbreviated Symptom Questionnaire-Teacher 
Form; CBCL = Child Behavior Checklist; CBCL-I = Child Behavior Checklist-
Internalizing Scale; CBCL-E = Child Behavior Checklist-Externalizing Scale; TRF = 
Teacher Report Form; TRF-I = Teacher Report Form-Internalizing Scale; TRF-E = 
Teacher Report Form-Externalizing Scale; WISC-Vocab = Vocabulary subtest from the 
WISC-III; PPVT-R = Peabody Picture Vocabulary Test-Revised; VMI = Developmental 
Test of Visual-Motor Integration. 
1 Raw scores 
2 Standard Score (M = 10, SD = 3). 
3 Standard Score (M = 100, SD = 15). 
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Table 7 

Means, Standard Deviations, and Ranges for Predictor Variables for the Full-term 
Sample. 

Measures n M SD Range 

SES 24 48.23 10.69 26 - 66 
N-LES 24 2.71 3.28 0 - 11 
PERI 24 0.00 0.00 0 - 0 
PARQ-P 24 87.79 14.95 68 - 119 
PARQ-C 24 89.92 16.32 63 - 120 
PRPB-CA 24 15.99 2.07 12 - 21 
CRPB-CA 23 19.23 3.55 14 - 27 
PRPB-FL 24 23.35 1.56 20 - 26 
CRPB-FL 23 22.64 1.91 18 - 26 

Note: 
Variables: SES = Socioeconomic Scale; N-LES = Negative Life Events Scale; PERI 

= Perinatal Risk Inventory; PARQ-C = Parental Acceptance Rejection Questionnaire-
Child Report; PARQ-P = Parental Acceptance Rejection Questionnaire-Parent Report; 
CRPB-CA = Child Report of Parenting Behavior-Psychological Control/Psychological 
Autonomy Factor; PRPB-CA = Parent Report of Parenting Behavior-Psychological 
Control/Psychological Autonomy Factor; CRPB-FL = Child Report of Parenting 
Behavior-Firm Control/Lax Control Factor; PRPB-FL = Parent Report of Parenting 
Behavior-Firm Control/Lax Control Factor. 

1 Raw scores 
2 Standard Score (M = 10, SD = 3). 
3 Standard Score (M = 100, SD = 15). 
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Table 8 

Means, Standard Deviations, and Ranges for Outcome Variables for the Full-term 
Sample. 

Measures n M SD Range 

CDI1 24 3.96 3.47 0 - 15 
ASQ-P1 24 7.42 5.87 0 - 25 
ASQ-T1 21 2.76 4.02 0 - 18 
CBCL1 24 21.42 11.52 4 - 46 
CBCL-I1 24 5.54 4.45 1 - 21 
CBCL-E1 24 7.54 5.29 0 - 19 
TRF1 21 11.86 15.08 0 - 70 
TRF-I1 21 4.00 5.41 0 - 21 
TRF-E1 21 2.86 3.99 0 - 16 
WISC-Vocab2 24 11.79 2.93 8 - 19 
PPVT-R3 24 109.46 15.58 81 -• 140 
VMI3 24 100.92 10.53 82 -• 123 

Note: 
Variables: CDI = Child Depression Inventory; ASQ-P = Abbreviated Symptom 
Questionnaire-Parent Form; ASQ-T = Abbreviated Symptom Questionnaire-Teacher 
Form; CBCL = Child Behavior Checklist; CBCL-I = Child Behavior Checklist-
Internalizing Scale; CBCL-E = Child Behavior Checklist-Externalizing Scale; TRF = 
Teacher Report Form; TRF-I = Teacher Report Form-Internalizing Scale; TRF-E = 
Teacher Report Form-Externalizing Scale; WISC-Vocab = Vocabulary subtest from the 
WISC-III; PPVT-R = Peabody Picture Vocabulary Test-Revised; VMI = Developmental 
Test of Visual-Motor Integration. 
1 Raw scores 
2 Standard Score (M = 10, SD = 3). 
3 Standard Score (M = 100, SD = 15). 
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Table 9 

Cronbach's Alpha Coefficients1 by Age for the CRPB-CA Measure. 

6-v-olds 7-v-olds 8-v-olds Full Sample 

CRPB-CA Subscales: 

Intrusiveness .50 .70 .62 .63 
Control through quilt .34 .68 .63 .60 
Hostile control .54 .70 .83 .71 
Inconsistent discipline .46 .53 .75 .59 
Instilling persistent 

anxiety -.08 .42 .73 .54 
Withdrawal of relations .38 .63 .83 .68 

Note: 
CRPB-CA = Child Report of Parenting Behavior-Psychological Control/Psychological 
Autonomy Factor 
1 Coefficient alpha is a measure of internal consistency of items within a scale 

(Cronbach, 1951). A high alpha indicates that the items in a scale are sampling the 
same content area. 



85 

Table 10 

Percentage of Children in Preterm Sample Meeting Criteria for Various Perinatal Events 
on the Perinatal Risk Inventory (PERI). 

PERI % meeting 
Item # Perinatal Event criteria 

1 Neurobehavioral abnormalities at birth. 14% 

4 Grade III intraventricular hemorrhage (IVH). 2% 

6 CNS abnormalities with return to normal 
prior to discharge. 4% 

6 CNS abnormalities, without evidence of 
hydrocephalus or intracranial hemorrhage. 2% 

7 Gestational Age (GA) between 30-32 weeks. 25% 

7 GA between 27-29 weeks. 14% 

7 GA less than or equal to 26 weeks. 2% 

9 Minor dysmorphic features. 2% 

10 Ventilation for 7 days or less. 14% 

10 Ventilation for 8 to 21 days. 6% 

10 Ventilation for greater than 21 days or clinical 
diagnosis of bronchopulmonary dysplasia (BPD) with 
tachypnea. 6% 

11 Initial head circumference in the 5th-10th percentile 
with 3.5 cm or greater growth in the first 6 weeks. 4% 

11 Initial head circumference greater than the 3rd percentile 
with less than 3.5 cm growth in the first 6 weeks. 2% 

11 Initial head circumference less than the 3rd percentile 
with less than 3.5 cm growth in the first 6 weeks. 2% 
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Table 10 
(cont.) 

Percentage of Children in Preterm Sample Meeting Criteria for Various Perinatal Events 
on the Perinatal Risk Inventory (PERI). 

PERI % meeting 
Item # Perinatal Event criteria 

14 Suspected diagnosis of meningitis on a clinical or 
laboratory basis without bacterial or viral 
confirmation. 31% 

15 Hypoglycemia without symptoms and required 
only oral feedings. 6% 

15 Hypoglycemia with lethargy or hypotonia and required 
treatment with IV glucose. 8% 

16 Suspected congenital infection, but without viral or 
serologic confirmed. 67% 

16 Suspected congenital infection with viral or 
serologic confirmed. 2% 

17 Mild hyperbilirubinemia and required phototherapy 
or single exchange. 65% 

18 Associated medical problems [i.e., hydrops, retinopathy 
of prematurity (RPO), cyanotic heart disease, 
BPD, necrotizing enterocolitis (non-CNS), 
A-0 incompatable, patent ductus arteriosis (PDA), 
hypertension, VATER, pneumothorax & chest tube, 
and/or premature atrial contractions (PAC)] 
suspected, but not substantiated. 4% 

18 Established neonatal problems, but resolved 
prior to discharge. 27% 

18 Persistent medical problems at time of discharge. 2% 
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Table 11 

Comparisons of Means for Outcome Measures for the Preterm and Full-term Samples. 

Preterms Full-terms 

Measures n M SD n M SD F1 P 

CDI2 49 7.24 6.40 24 3.96 3.47 2.31 .02 

MANOVA for the following six variables: F(6,54) = 1 .24, p < . 30 
ASQ-P2 49 8.51 7.35 24 7.42 5.87 .30 .59 
CBCL-I2 49 5.39 5.56 24 5.54 4.45 .67 .42 
CBCL-E2 49 8.18 7.72 24 7.54 5.29 .16 .69 
ASQ-T2 40 6.70 8.20 21 2.76 4.02 3.97 .05 
TRF-I2 40 6.90 7.59 21 4.00 5.41 2.54 .12 
TRF-E2 40 5.85 10.25 21 2.86 3.99 1.06 .31 

MANOVA for the following two variables : F(2,58) = 1.61, p < .21 
CBCL2 49 25.84 19.65 24 21.42 11.52 .14 .71 
TRF2 40 25.38 29.65 21 11.86 15.08 3.24 .08 

MANOVA for the following three variables: F(3,69) = 1.95, p < : .13 
WISC-vocab3 49 10.96 3.12 24 11.79 2.93 1.19 .28 
PPVT-R3 49 104.78 15.58 24 109.46 15.58 1.45 .23 
VMI3 49 94.65 10.38 24 100.92 10.53 5.81 .02 

Note: 
Variables: CDI = Child Depression Inventory; ASQ-P = Abbreviated Symptom 
Questionnaire-Parent Form; CBCL = Child Behavior Checklist; CBCL-I = Child 
Behavior Checklist-Internalizing Scale; CBCL-E = Child Behavior Checklist-
Externalizing Scale; ASQ-T = Abbreviated Symptom Questionnaire-Teacher Form; TRF 
= Teacher Report Form; TRF-I = Teacher Report Form-Internalizing Scale; TRF-E = 
Teacher Report Form-Externalizing Scale; WISC-Vocab = Vocabulary subtest from the 
WISC-III; PPVT-R = Peabody Picture Vocabulary Test-Revised; VMI = Developmental 
Test of Visual-Motor Integration. 
1 Univariate F test. 
2 Raw Score. 
3 Standard Score. 
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Table 12 

Zero-order Correlation Coefficients Among Predictors. 

Variable 1 2 3 4 5 6 7 8 

1. AGE .13 .06 .02 -.08 -.01 .08 .09 

2. SES i 1 o
 

-.09 -.IT -.10 -.24" -.22 

3. N LES - .03 .14 .05 

00 o
 .12 

4. PERI .30b -.05 -.08 -.01 

5. PARQ-C - .10 .30" .21 

6. PARQ-P - .06 .56' 

7. CRPB-CA . .2 & 

8. PRPB-CA 

Note: 
n=73, exceptions: PARQ-C n=71, CRPB-CA n=69. 
Variables: SES = Socioeconomic Scale; N-LES = Negative Life Events Scale; PERI 
= Perinatal Risk Inventory; PARQ-C = Parental Acceptance Rejection Questionnaire-
Child Report; PARQ-P = Parental Acceptance Rejection Questionnaire-Parent Report; 
CRPB-CA = Child Report of Parenting Behavior-Psychological Control/Psychological 
Autonomy Factor; PRPB-CA = Parent Report of Parenting Behavior-Psychological 
Control/Psychological Autonomy Factor. 
ap < .05. 
b p  <  . 0 1 .  
dp < .0001. 
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Table 13 

Zero-order Correlation Coefficients Among Outcome Measures. 

Variable 2 3 4 5 6 7 8 9 10 11 12 

1. WISC-Vocab .72° .36" -.13 .05 -.11 -.37" -.15 -.31b -.28a -,41c l oo
 a. 

2. PPVT-R .34b -.27a -.08 -.28a -.27® -.10 -.19 -,27a -,28a -,33s 

3. VMI -.21 .00 -,23a -.34" -.24 -.20 -.13 -.31a -.IT 

4. CBCL ,73d .85d .31a .27a .15 .69d .26a .30b 

5. CBCL-I .44d .14 .34b -.04 .32b .00 .18 

6. CBCL-E _ .18 .06 .13 ,63d .19 .22 

7. TRF .78d .84d .52d ,92d .36" 

8. TRF-I .47d .35" .57d ,32b 

9. TRF-E .40d .85d .11 

10. ASQ-P .54d .34" 

11. ASQ-T .39b 

12. CDI 

Note: 
Variables: WISC-Vocab = Vocabulary subtest from the WISC-III; PPVT-R = Peabody 
Picture Vocabulary Test-Revised; VMI = Developmental Test of Visual-Motor 
Integration; CBCL = Child Behavior Checklist; CBCL-I = Child Behavior Checklist-
Internalizing Scale; CBCL-E = Child Behavior Checklist-Externalizing Scale; TRF = 
Teacher Report Form; TRF-I = Teacher Report Form-Internalizing Scale; TRF-E = 
Teacher Report Form-Externalizing Scale; ASQ-P = Abbreviated Symptom 
Questionnaire-Parent Form; ASQ-T = Abbreviated Symptom Questionnaire-Teacher 
Form; CDI = Child Depression Inventory. 
ap < .05. 
bp < .01. 
cp < .001. 
dp < .0001. 
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Table 14 

Means and standard deviations from MANOVA analyses. 

Bovs Cn: =26) Girls (n= 35) 

Measures1 M SD M SD 

ASQ-P 2.79 1.22 2.28 1.25 
ASQ-T 2.26 1.57 . 1.39 1.37 

CBCL 5.01 1.75 4.37 1.50 
TRF 4.27 3.02 3.43 2.11 

CBCL-I 2.07 1.26 2.10 1.03 
TRF-I 1.79 1.67 2.06 1.31 

CBCL-E 2.90 1.32 2.14 1.15 
TRF-E 1.82 2.02 1.19 1.29 

Note: 
Variables: ASQ-P = Abbreviated Symptom Questionnaire-Parent Form; ASQ-T = 
Abbreviated Symptom Questionnaire-Teacher Form; CBCL = Child Behavior Checklist; 
TRF = Teacher Report Form; CBCL-I = Child Behavior Checklist-Internalizing Scale; 
CBCL-E = Child Behavior Checklist-Externalizing Scale; TRF-I = Teacher Report 
Form-Internalizing Scale; TRF-E = Teacher Report Form-Externalizing Scale; 
1 Square Root of Raw Scores 
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Table 15 

Hierarchical Multiple Regression Results for Prediction of VMI. 

Step Predictor1 Beta2 R! R2 change3 F4 

1. SES 
N-LES 

.18 
- .01 .03 .03 .74 

2. PERI - .30a .12 .09 4.16a 

3. PARQ-C 
PARQ-P 
CRPB-CA 
PRPB-CA 

- .04 
.16 
.07 

- .31 .19 .06 .73 

4. PERI x PARQ-C 
PERI x PARQ-P 
PERI x CRPB-CA 
PERI x PRPB-CA 

- .42 
- .01 
2.42a 

- .31 .32 .13 1.60 

Model R2 = .32 
Model F (11,33) = 1.41, p = .22 

Note: 
1 VMI = Developmental Test of Visual-Motor Integration; SES = Socioeconomic 

Scale; N-LES = Negative Life Events Scale; PERI = Perinatal Risk Inventory; 
PARQ-C = Parental Acceptance Rejection Questionnaire-Child Report; PARQ-P = 
Parental Acceptance Rejection Questionnaire-Parent Report; CRPB-CA = Child 
Report of Parenting Behavior-Psychological Control/Psychological Autonomy Factor; 
PRPB-CA = Parent Report of Parenting Behavior-Psychological Control/Psychological 
Autonomy Factor. 

2 Standardized regression coefficients after each block's entry. 
3 Increment to R2 after accounting for all other model terms; need not sum to Model R2. 
4 F associated with change in R2 

a p< .05. 
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Table 16 

Hierarchical Multiple Regression Results for Prediction of WISC-Vocab. 

Step Predictor1 Beta2 R^ R2 change3 F4 

1. SES 
N-LES 

.18 
- .28 .12 .12 2.81 

2. PERI - .08 .12 .006 .29 

3. PARQ-C 
PARQ-P 
CRPB-CA 
PRPB-CA 

- .42a 

- .09 
- .20 

.01 .35 .23 3.29a 

4. PERI x PARQ-C 
PERI x PARQ-P 
PERI x CRPB-CA 
PERI x PRPB-CA 

.59 
1.07 
.30 

-1.12 .37 .02 .27 

Model R2 = .37 
Model F (11,33) = 1.80, p = .10 

Note: 
1 WISC-Vocab = Vocabulary subtest from the WISC-III; SES = Socioeconomic Scale; 

N-LES = Negative Life Events Scale; PERI = Perinatal Risk Inventory; PARQ-C = 
Parental Acceptance Rejection Questionnaire-Child Report; PARQ-P = Parental 
Acceptance Rejection Questionnaire-Parent Report; CRPB-CA = Child Report of 
Parenting Behavior-Psychological Control/Psychological Autonomy Factor; PRPB-CA 
= Parent Report of Parenting Behavior-Psychological Control/Psychological Autonomy 
Factor. 

2 Standardized regression coefficients after each block's entry. 
3 Increment to R2 after accounting for all other model terms; need not sum to Model R2. 
4 F associated with change in R2. 
a p< .05. 
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Table 17 

Hierarchical Multiple Regression Results for Prediction of PPVT-R. 

Step Predictor1 Beta2 R2 R2 change3 F4 

1. SES 
N-LES 

.31a 

.37b .24 .24 6.76b 

2. PERI .03 .24 .001 .03 

3. PARQ-C 
PARQ-P 
CRPB-CA 
PRPB-CA 

.20 

.13 

.25 

.17 .44 .20 3.22a 

4. PERI x PARQ-C 
PERI x PARQ-P 
PERI x CRPB-CA 
PERI x PRPB-CA -

.49 

.86 

.60 

.70 .46 .03 .38 

Model R2 = .46 
Model F (11,33) = 2.60, p= .02 

Note: 
1 PPVT-R = Peabody Picture Vocabulary Test-Revised; SES = Socioeconomic Scale; 

N-LES = Negative Life Events Scale; PERI = Perinatal Risk Inventory; PARQ-C = 
Parental Acceptance Rejection Questionnaire-Child Report; PARQ-P = Parental 
Acceptance Rejection Questionnaire-Parent Report; CRPB-CA = Child Report of 
Parenting Behavior-Psychological Control/Psychological Autonomy Factor; PRPB-CA 
= Parent Report of Parenting Behavior-Psychological Control/Psychological Autonomy 
Factor. 

2 Standardized regression coefficients after each block's entry. 
3 Increment to R2 after accounting for all other model terms; need not sum to Model R2. 
4 F associated with change in R2. 
a p< .05. 
bp<.01. 
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Table 18 

Hierarchical Multiple Regression Results for Prediction of CDI. 

Step Predictor1 Beta2 R2 R2 change3 F4 

1. SES 
N-LES 

- .22 
.11 .06 .06 1.41 

2. PERI .20 .10 .04 1.78 

3. PARQ-C 
PARQ-P 
CRPB-CA 
PRPB-CA 

.33 

.04 
- .08 
- .01 .18 .08 .84 

4. PERI x PARQ-C 
PERI x PARQ-P 
PERI x CRPB-CA 
PERI x PRPB-CA 

- .27 
.82 
.04 
.92 .21 .04 .39 

Model R2 = .21 
Model F (11,33) = .81, p = .63 

Note: 
1 CDI = Child Depression Inventory; SES = Socioeconomic Scale; N-LES = Negative 

Life Events Scale; PERI = Perinatal Risk Inventory; PARQ-C = Parental Acceptance 
Rejection Questionnaire-Child Report; PARQ-P = Parental Acceptance Rejection 
Questionnaire-Parent Report; CRPB-CA = Child Report of Parenting Behavior-
Psychological Control/Psychological Autonomy Factor; PRPB-CA = Parent Report of 
Parenting Behavior-Psychological Control/Psychological Autonomy Factor. 

2 Standardized regression coefficients after each block's entry. 
3 Increment to R2 after accounting for all other model terms; need not sum to Model R2. 
4 F associated with change in R2. 
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Table 19 

Hierarchical Multiple Regression Results for Prediction of ASQ-P. 

Step Predictor1 Beta2 ^ R2 change3 F4 

1. SES 
N-LES 
GENDER 

- .23 
.13 

- ,36a .19 .19 3.10a 

2. PERI .25 .24 .06 3.13 

3. PARQ-C 
PARQ-P 
CRPB-CA 
PRPB-CA 

- .02 
.27 
.18 

- .10 .32 .08 1.06 

4. PERI x PARQ-C 
PERI x PARQ-P 
PERI x CRPB-CA 
PERI x PRPB-CA 

- .32 
-2.34 

.98 
2.29 .40 .08 .99 

Model R2 = .40 
Model F (12,32) = 1.77, p = .10 

Note: 
1 ASQ-P = Abbreviated Symptom Questionnaire-parent report; SES = Socioeconomic 

Scale; N-LES = Negative Life Events Scale; PERI = Perinatal Risk Inventory; PARQ-
C = Parental Acceptance Rejection Questionnaire-Child Report; PARQ-P = Parental 
Acceptance Rejection Questionnaire-Parent Report; CRPB-CA = Child Report of 
Parenting Behavior-Psychological Control/Psychological Autonomy Factor; PRPB-CA 
= Parent Report of Parenting Behavior-Psychological Control/Psychological Autonomy 
Factor. 

2 Standardized regression coefficients after each block's entry. 
3 Increment to R2 after accounting for all other model terms; need not sum to Model R2. 
4 F associated with change in R2. 
a p< .05. 



96 

Table 20 

Hierarchical Multiple Regression Results for Prediction of CBCL. 

Step Predictor1 Beta2 R^ R2 change3 

1. SES - .32" 
N-LES .18 
GENDER - .40" 

2. PERI .21 

3. PARQ-C - .03 
PARQ-P .37" 
CRPB-CA .04 
PRPB-CA .19 

4. PERI x PARQ-C .08 
PERI x PARQ-P -1.36 
PERI x CRPB-CA .50 
PERI x PRPB-CA 2.00a 

Model R2 = .61 
Model F (12,32) = 4.19, p = .001 

.28 .28 5.43b 

.33 .04 2.48 

.56 .23 4.69" 

.61 .05 1.12 

Note: 
1 CBCL = Child Behavior Checklist; SES = Socioeconomic Scale; N-LES = Negative 

Life Events Scale; PERI = Perinatal Risk Inventory; PARQ-C = Parental Acceptance 
Rejection Questionnaire-Child Report; PARQ-P = Parental Acceptance Rejection 
Questionnaire-Parent Report; CRPB-CA = Child Report of Parenting Behavior-
Psychological Control/Psychological Autonomy Factor; PRPB-CA = Parent Report of 
Parenting Behavior-Psychological Control/Psychological Autonomy Factor. 

2 Standardized regression coefficients after each block's entry. 
3 Increment to R2 after accounting for all other model terms; need not sum to Model R2. 
4 F associated with change in R2. 
a p< .05. 
b  pC.Ol.  
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Table 21 

Hierarchical Multiple Regression Results for Prediction of CBCL-I. 

Step Predictor1 Beta2 R2 R2 change3 F4 

1. SES 
N-LES 
GENDER 

- .27 
.13 

- .19 .12 .12 1.94 

2. PERI .01 .12 .00 .001 

3. PARQ-C 
PARQ-P 
CRPB-CA 
PRPB-CA 

.02 

.39a 

.08 

.06 .30 .18 2.33 

4. PERI x PARQ-C 
PERI x PARQ-P 
PERI x CRPB-CA 
PERI x PRPB-CA 

1.37 
.85 

- .22 
.25 .37 .06 .79 

Model R2 = .37 
Model F (12,33) = 1.54, p = .16 

Note: 
1 CBCL-I = Child Behavior Checklist-Internalizing Scale; SES = Socioeconomic Scale; 

N-LES = Negative Life Events Scale; PERI = Perinatal Risk Inventory; PARQ-C = 
Parental Acceptance Rejection Questionnaire-Child Report; PARQ-P = Parental 
Acceptance Rejection Questionnaire-Parent Report; CRPB-CA = Child Report of 
Parenting Behavior-Psychological Control/Psychological Autonomy Factor; PRPB-CA 
= Parent Report of Parenting Behavior-Psychological Control/Psychological Autonomy 
Factor. 

2 Standardized regression coefficients after each block's entry. 
3 Increment to R2 after accounting for all other model terms; need not sum to Model R2. 
4 F associated with change in R2. 
a p< .05. 
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Table 22 

Hierarchical Multiple Regression Results for Prediction of CBCL-E. 

Step Predictor1 Beta2 R2 R2 change3 F4 

1. SES 
N-LES 
GENDER 

- .38" 
.17 

- .41" .33 .33 6.69° 

2. PERI .23 .38 .05 3.18 

3. PARQ-C 
PARQ-P 
CRPB-CA 
PRPB-CA 

- .05 
.29a 

.03 

.28" .60 .22 5.05" 

4. PERI x PARQ-C 
PERI x PARQ-P 
PERI x CRPB-CA 
PERI x PRPB-CA 

.13 

.95 

.50 
2.82" .71 .11 3.13a 

Model R2 = .71 
Model F (12,33) = 6.64, p = .001 

Note: 
1 CBCL-E = Child Behavior Checklist-Externalizing Scale; SES = Socioeconomic 

Scale; N-LES = Negative Life Events Scale; PERI = Perinatal Risk Inventory; PARQ-
C = Parental Acceptance Rejection Questionnaire-Child Report; PARQ-P = Parental 
Acceptance Rejection Questionnaire-Parent Report; CRPB-CA = Child Report of 
Parenting Behavior-Psychological Control/Psychological Autonomy Factor; PRPB-CA 
= Parent Report of Parenting Behavior-Psychological Control/Psychological Autonomy 
Factor. 

2 Standardized regression coefficients after each block's entry. 
3 Increment to R2 after accounting for all other model terms; need not sum to Model R2. 
4 F associated with change in R2. 
a p< .05. 
b  p<.01. 
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Table 23 

Hierarchical Multiple Regression Results for Prediction of ASQ-T. 

Step Predictor1 Beta2 R^ R2 change3 F4 

1. SES 
N-LES 
GENDER 

- .06 
.16 

- .36 .13 .13 1.65 

2. PERI - .08 .14 .006 .21 

3. PARQ-C 
PARQ-P 
CRPB-CA 
PRPB-CA 

.01 

.16 

.03 
- .01 .17 .03 .20 

4. PERI x PARQ-C 
PERI x PARQ-P 
PERI x CRPB-CA 
PERI x PRPB-CA 

- .90 
1.91 

-2.74 
-1.38 .32 .15 1.27 

Model R2 = .32 
Model F (12,23) = 0.88, p = .57 

Note: 
1 ASQ-T = Abbreviated Symptom Questionnaire-teacher report; SES = Socioeconomic 

Scale; N-LES = Negative Life Events Scale; PERI = Perinatal Risk Inventory; PARQ-
C = Parental Acceptance Rejection Questionnaire-Child Report; PARQ-P = Parental 
Acceptance Rejection Questionnaire-Parent Report; CRPB-CA = Child Report of 
Parenting Behavior-Psychological Control/Psychological Autonomy Factor; PRPB-CA 
= Parent Report of Parenting Behavior-Psychological Control/Psychological Autonomy 
Factor. 

2 Standardized regression coefficients after each block's entry. 
3 Increment to R2 after accounting for all other model terms; need not sum to Model R2. 
4 F associated with change in R2. 
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Table 24 

Hierarchical Multiple Regression Results for Prediction of TRF. 

Step Predictor1 Beta2 R! R2 change3 F4 

1. SES 
N-LES 
GENDER 

- .04 
.14 

- .28 .08 .08 .96 

2. PERI - .07 .09 .005 .16 

3. PARQ-C 
PARQ-P 
CRPB-CA 
PRPB-CA 

.04 

.26 

.10 

.03 .17 .09 .70 

4. PERI x PARQ-C 
PERI x PARQ-P 
PERI x CRPB-CA 
PERI x PRPB-CA 

.22 
2.30 

-3.21a 

-1.65 .34 .17 1.47 

Model R2 = .34 
Model F (12,23) = 0.99, p = .48 

Note: 
1 TRF = Teacher Report Form; SES = Socioeconomic Scale; N-LES = Negative Life 

Events Scale; PERI = Perinatal Risk Inventory; PARQ-C = Parental Acceptance 
Rejection Questionnaire-Child Report; PARQ-P = Parental Acceptance Rejection 
Questionnaire-Parent Report; CRPB-CA = Child Report of Parenting Behavior-
Psychological Control/Psychological Autonomy Factor; PRPB-CA = Parent Report of 
Parenting Behavior-Psychological Control/Psychological Autonomy Factor. 

2 Standardized regression coefficients after each block's entry. 
3 Increment to R2 after accounting for all other model terms; need not sum to Model R2. 
4 F associated with change in R2. 
a p< .05. 
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Table 25 

Hierarchical Multiple Regression Results for Prediction of TRF-I. 

Step Predictor1 Beta2 ' R^ R2 change3 F4 

1. SES 
N-LES 
GENDER 

- .02 
.02 

- .06 .004 .004 .04 

2. PERI - .02 .004 .001 .01 

3. PARQ-C 
PARQ-P 
CRPB-CA 
PRPB-CA 

- .14 
.29 
.10 
.05 .14 .14 1.06 

4. PERI x PARQ-C 
PERI x PARQ-P 
PERI x CRPB-CA 
PERI x PRPB-CA 

1.56 
2.44 

-2.96 
-1.03 .29 .15 1.17 

Model R2 = .29 
Model F (12,23) = 0.76, p = .68 

Note: 
1 TRF-I = Teacher Report Form-Internalizing Scale; SES = Socioeconomic Scale; N-

LES = Negative Life Events Scale; PERI = Perinatal Risk Inventory; PARQ-C = 
Parental Acceptance Rejection Questionnaire-Child Report; PARQ-P = Parental 
Acceptance Rejection Questionnaire-Parent Report; CRPB-CA = Child Report of 
Parenting Behavior-Psychological Control/Psychological Autonomy Factor; PRPB-CA 
= Parent Report of Parenting Behavior-Psychological Control/Psychological Autonomy 
Factor. 

2 Standardized regression coefficients after each block's entry. 
3 Increment to R2 after accounting for all other model terms; need not sum to Model R2. 
4 F associated with change in R2. 
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Table 26 

Hierarchical Multiple Regression Results for Prediction of TRF-E. 

Step Predictor1 Beta2 R^ R2 change3 F4 

1. SES 
N-LES 
GENDER 

.05 

.25 
- .32 .12 .12 1.41 

2. PERI - .08 .12 .01 .20 

3. PARQ-C 
PARQ-P 
CRPB-CA 
PRPB-CA 

- .06 
.10 
.18 

- .02 .16 .04 .30 

4. PERI x PARQ-C 
PERI x PARQ-P 
PERI x CRPB-CA 
PERI x PRPB-CA 

- .30 
.59 

-2.34 
-2.10 .35 .19 1.68 

Model R2 = .35 
Model F (12,23) = 1.03, p = .45 

Note: 
1 TRF-E = Teacher Report Form-Externalizing Scale; SES = Socioeconomic Scale; N-

LES = Negative Life Events Scale; PERI = Perinatal Risk Inventory; PARQ-C = 
Parental Acceptance Rejection Questionnaire-Child Report; PARQ-P = Parental 
Acceptance Rejection Questionnaire-Parent Report; CRPB-CA = Child Report of 
Parenting Behavior-Psychological Control/Psychological Autonomy Factor; PRPB-CA 
= Parent Report of Parenting Behavior-Psychological Control/Psychological Autonomy 
Factor. 

2 Standardized regression coefficients after each block's entry. 
3 Increment to R2 after accounting for all other model terms; need not sum to Model R2. 
4 F associated with change in R2. 
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Table 27 

Comparisons of means for Outcome Measures for the Low Birth Risk and High Birth 
Risk Groups. 

High Risk Group3 Low Risk Groupb 

Measures n M SD n M SD F1 P 

CDI2 24 2.62 1.00 26 1.79 1.24 5.60 .02 

MANCOVA for the following six variables: F (6,33) = 0.76, p < . 15 
ASQ-P2 19 2.96 1.23 23 2.50 1.06 1.92 .26 
CBCL-I2 19 1.92 1.11 23 2.23 0.85 1.68 .20 
CBCL-E2 19 2.51 1.53 23 2.60 1.06 .21 .65 
ASQ-T2 19 2.30 1.75 23 1.40 1.36 2.55 .12 
TRF-I2 19 2.26 1.34 23 1.70 1.52 1.04 .31 
TRF-E2 19 1.89 2.19 23 1.31 1.44 .80 .38 

MANCOVA for the following two variables: F (2,37) = : 0.96, p < .47 
CBCL2 19 4.77 1.81 23 4.59 1.20 .01 .93 
TRF2 19 4.51 2.92 23 3.31 2.33 1.51 .23 

MANCOVA for the following three variables: F (3,36) = 0.93, p < .38 
WISC-vocab3 24 10.54 2.78 26 11.58 2.97 0.91 .35 
PPVT-R3 24 105.29 14.87 26 108.39 16.68 0.01 .92 
VMI3 24 94.71 11.06 26 100.04 10.90 2.59 .12 

Note: 
Variables: CDI = Child Depression Inventory; ASQ-P = Abbreviated Symptom 
Questionnaire-Parent Form; CBCL-I = Child Behavior Checklist-Internalizing Scale; 
CBCL-E = Child Behavior Checklist-Externalizing Scale; ASQ-T = Abbreviated 
Symptom Questionnaire-Teacher Form; TRF-I = Teacher Report Form-Internalizing 
Scale; TRF-E = Teacher Report Form-Externalizing Scale; WISC-Vocab = Vocabulary 
subtest from the WISC-III; PPVT-R = Peabody Picture Vocabulary Test-Revised; VMI 
= Developmental Test of Visual-Motor Integration. 
1 F values are univariate tests from ANCOVA analyses (covariates= SES, N-LES) 
2 Square root of raw score. 
3 Standard Score. 

a High Risk Group = PERI score of > 3 
b Low Risk Group = PERI score of 0 or 1 



Table 28 

Summary of the Hierarchical Multiple Regression Analyses for Low Birth Risk Group. 

Step Predictor1 VMI WISC-V PPVT-R CDI CBCL CBCL-I 

1. Covariates .09 ,31b .35c .05 .14 .08 

2. Birth Risk .0001 .001 .008 .08 .09 .05 

3. M-C-R .16 .03 .12 .13 .17 .13 

Model R2 = .25 .34 .48" .26 .40* .27 

Step Predictor1 CBCL-E ASO-P TRF TRF-I TRF-E ASO-T 

1. Covariates .11 .04 .16 .07 .17 .21 

2. Birth Risk .18" 

00 o
 .01 .02 .001 .02 

3. M-C-R .35c .16 .07 .16 .11 .07 

Model R2 = .63d .27 .25 .26 .28 .30 

Note: 
1 Covariates= SES and N-LES; Birth Risk = PERI; M-C-R = PARQ-C, PARQ-P, 
CRPB-CA, and PRPB-CA. 
2 Increment to R2 after accounting for all other model terms; need not sum to Model R2. 
a p< .05. 
bp<.01. 
cp<.001. 
dp<.0001. 
* p = .06. 
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Table 29 

Summary of the Hierarchical Multiple Regression Analyses for High Birth Risk Group. 

Step Predictor1 VMI WISC-V PPVT-R CDI CBCL CBCL-I 

1. Covariates .01 .04 ,22a .03 ,29a .10 

2. Birth Risk .16a .03 .002 ,25a .01 .007 

3. M-C-R .07 .33a .23 .12 ,28a ,39b 

Model R2 = .24 .41* .44a .40* .59b .50" 

Step Predictor1 CBCL-E ASO-P TRF TRF-I TRF-E ASO-T 

1. Covariates .42" .33" .09 .03 .15 .16 

2. Birth Risk .02 .06 .02 .003 .05 .02 

3. M-C-R .20a .06 .08 .25 .02 .03 

Model R2 = .51° .44* .19 .29 .21 .21 

Note: 
1 Covariates = SES and N-LES; Birth Risk = PERI; M-C-R = PARQ-C, PARQ-P, 
CRPB-CA, and PRPB-CA. 
2 Increment to R2 after accounting for all other model terms; need not sum to Model R2. 
a  p< .05.  
bp<.01. 
cp <.001. 
* p = .06. 
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