
THE IMPACT OF MOTHER'S HEALTH STATUS ON ADOLESCENT 

DAUGHTER'S ENGAGEMENT IN RISKY SEXUAL BEHAVIORS 

A DISSERTATION 

SUBMITTED IN PARTIAL FULFILLMENT OF THE REQUIREMENTS 

FOR THE DEGREE OF DOCTOR OF PHILOSOPHY 

IN THE GRADUATE SCHOOL OF THE 

TEXAS WOMAN'S UNIVERSITY 

COLLEGE OF NURSING 

BY 

LEORA T. BENTOV, M.S. 

DENTON, TEXAS 

MAY 2001 



TEXAS WOMAN'S UNIVERSITY 
DENTON, TEXAS 

March 15, 2001 
Date 

To the Dean of Graduate Studies and Research: 

I am submitting herewith a dissertation written by Leora T. Bentov 
entitled "The Impact of Mother's Health Status on Adolescent Daughter's 
Engagement in Risky Sexual Behaviors." I have examined this dissertation 
for form and content and recommend that it be accepted in partial 
fulfillment of the requirements for the degree of Doctor of Philosophy 
with a major in Nursing. 

We have read this dissertation an;];en~ance: 

(~~~' 
Patti H~~Ph.D., Major Professor 

Accepted: 

Dean of Graduate Studies and 
Research 



Copyright © Leora T. Bentov, 2001 

All rights reserved 

iii 



DEDICATION 

This endeavor is dedicated to my father, Mendel Abraham Klaff, 

whose everlasting love, encouragement, and belief in my abilities made 

it possible to transform my dream into a reality. Thank you for never 

giving up on me! Your fortitude in the presence of many struggles has 

always been my guiding light. 

iv 



ACKNOWLEDGMENTS 

To adequately give thanks to all the people who have facilitated 

the completion of this endeavor would be impossible. There are some who 

stand out as having made an impact so significant, that without them it 

would not have been possible. 

I have been the recipient of remarkable academic and professional 

support that has enhanced my capabilities as a scholar. Firstly, I would 

like to extend my heartfelt gratitude to Dr. Patti Hamilton who served 

as my dissertation chair and who provided the database for this study. 

Her inspirational insight, feedback, and constant encouragement and 

questioning greatly stimulated new thought and contributed to ensuring 

this dissertation was the best it could be. She was able to offer strong 

direction while never limiting my freedom to do the work I truly wanted 

to do. 

My sincere thanks also go to my committee members who provided an 

intellectually comfortable learning environment filled with constant 

excitement and genuine interest. It has been an honor to work with Dr. 

Jane Henderson, who with great patience and understanding provided 

unceasing emotional encouragement, stimulating intellectual suggestions, 

and noteworthy editing expertise. To Dr. Sally Northam, many thanks for 

providing fresh perspectives and constructive advice and valuable 

direction throughout my doctoral studies. 

The emotional and social support from family and friends was truly 

awesome. I must especially thank my mother whose great understanding, 

faith, and eternal optimism defy words. To my long-suffering sister, 

Danita, and brother-in-law, Ken, who endured my joys and sorrows with 

great patience and who always forgave me for not participating more 

V 



fully in their lives. I can never repay you for your generosity of 

spirit. 

I am blessed to have a son like you, Shai. Your tolerance and 

support have been enlightening. May all your dreams become a reality 

too! 

Much gratitude is owed to my friends around the globe who stayed 

so fully present in my life and did not begrudge the limited time I had 

for them. I particularly want to extend my appreciation to Barbara 

Blake, a colleague and mentor, who allowed me to vent without restraint. 

Your thoughtfulness, skepticism, and teachings were inspiring and will 

never be forgotten. 

Last, but not least, special recognition is owed to my editor and 

typist, Marion Smalley, who helped me bring this study to completion. 

vi 



THE IMPACT OF MOTHER'S HEALTH STATUS ON ADOLESCENT 
DAUGHTER'S ENGAGEMENT IN RISKY SEXUAL BEHAVIORS 

ABSTRACT 

LEORA T. BENTOV, M.S. 

TEXAS WOMAN'S UNIVERSITY 
COLLEGE OF NURSING 

May 2001 

The purpose of this study was (a) to determine what variance in 

the adolescent daughter's engagement in risky sexual behaviors could be 

explained by the mother's health status and selected independent 

variables, and (b) to determine which of two alternative models best fit 

data derived from "The National Longitudinal Study of Adolescent Health" 

(Add Health). The models included a moderated effects model and a 

mediated effects model. The daughter's pubertal status, daughter's 

perception of mother-daughter connectedness, mother-daughter shared 

activities, and adolescent depressed affect and anxiety acted both as 

moderator and mediator variables. Individual items from Wave 1 and Wave 

2 of the in-home Add Health interviews were used to create the 

variables. 

The sample consisted of 711 menstruating, sexually experienced, 13 

to 20-year-old adolescent females who resided in the same home with 

their mothers. The majority of daughters were 15 to 17 years of age and 

of White non-Hispanic background. Eighty-six percent of mothers reported 

good physical health and 14% reported poor health. 

Bivariate linear regression analysis indicated that the variance 

in risky behaviors was small and ranged from 1% (emotional distress 

variables) to 4.5% (shared activities). Pubertal status did not share 

any of the variance with the dependent variable. 
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Hierarchical regression was used to examine the moderated effects 

model. No significant interaction effects emerged. However, there were 

consistent main effects of the mother's health status and shared 

activities on risky sexual behaviors. When controlling for race/ 

ethnicity (White, Black, and Hispanic), a significant interaction of 

mother's health status and depressed affect emerged. 

Path analysis did not support a fully mediated effects model. 

However, the variable, mother-daughter shared activities, was a 

significant partial mediator in the relationship between mother's 

health status and daughter's engagement in risky sexual behaviors 

(~ = 1.995, 2 < .05). Specifically, poorer maternal health status was 

associated with fewer shared activities, which, in turn, predicted 

increased engagement in risky sexual behaviors. This model explained 7% 

of the variance of the dependent variable. In addition, shared 

activities, was a partial mediator of the relationship between mother's 

health status and depressed affect (~ = 3.554, 2 < .01). Due to several 

non-significant paths, a trimmed path model for this sample is 

recommended. 
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CHAPTER I 

INTRODUCTION 

Adolescence has been characterized as a period of change and 

transition that brings varying degrees of stress into the lives of 

adolescents and their families (Aldwin, 2000; Compas, 1987). Adolescents 

undergo biological, cognitive, and psychological changes that are 

stressful and require adjustment, while simultaneously confronting 

social transitions that necessitate additional adaptation. When the 

stresses and demands associated with a negative life event are 

superimposed on these everyday developmental challenges, the adolescent 

may be overwhelmed and may lack the necessary coping repertoire and 

resources to adapt. There is mounting evidence that stressors that exist 

within the family disrupt normative adolescent development and increase 

adolescent vulnerability to engage in risky behaviors (Forehand, Bigger, 

& Kotchick, 1998; Gerard & Buehler, 1999; Willis, Vaccaro, & McNamara, 

1992). Engaging in risky sexual behaviors may represent the adolescent's 

maladaptive attempts to cope with difficult life circumstances (Cohen, 

1995; Haggerty, Sherrod, Garmezy, & Rutter, 1996). 

The poor health and disability of a family member are negative 

life events that confront families in all life phases and pose great 

challenges to all members of the family, leaving no one untouched 

(Rolland, 1994). In 1998, approximately 25% of women of child-rearing 

age (35-55 years old) in the United States assessed their health status 

as fair or poor (Woods & Mitchell, 1999). This age group comprised 52% 

of the total female population in the United States. Self-assessed 

health status has been proven to be a valid and reliable indicator . of 
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actual physical morbidity, activity limitation, and mortality (Centers 

for Disease Control and Prevention, 1998; Finkelstein, 2000; Idler & 

Benyamini, 1997). Because mothers are the emotional and practical cores 

of the family, adolescents living with a mother who has poor health will 

be exposed to chronic stress and become vulnerable to the ramifications 

of maternal illness on their lives (Gottlieb, 1997; Korneluk & Lee, 

1998). 

Vulnerability to the ramifications of living with a mother in poor 

health is most pronounced among adolescent daughters for several reasons 

(Armistead, Klein, & Forehand, 1995; Grant & Compas, 1995). Presumably, 

female adolescents in western society tend to have a heightened 

sensitivity to interpersonal relationships and are apt to be more 

affected than males by stress in the lives of significant others. This 

distress is even greater when the ill parent is of the same sex. Due to 

"gender differentiated socialization patterns" (Leadbeater, Blatt, & 

Quinlan, 1995, p . 5), female adolescents are concerned primarily with 

affection for others, fear of abandonment, loss of psychological 

security, and the desire to maintain emotional closeness and attachment. 

Adolescence is an important period for the emergence of these gender 

differences (Copeland & Hess, 1995; Leadbeater et al., 1995; Paterson & 

Pryor, 1994). 

Depression and anxiety may increase among these girls due to 

developmentally conflicting explicit and implicit household and 

illness-related demands, a restructuring of traditional maternal roles, 

and changes in communication patterns as a result of decreased maternal 

health status. As adolescents they are deemed old enough to fend for 

themselves and others in the family and some even become confidantes and 

mother-substitutes to the ill parent (Armsden & Lewis, 1993; Lewis, 

Woods, Hough, & Bensley, 1989). The physical and/or emotional 
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unavailability of the mother, the subsequent inconsistent parenting, 

disrupted routines, less time spent together in joint activities, and 

uncertainty related to future prognosis adds to their distress (Hilton, 

1993; Johnston, Martin, Martin, & Gumaer, 1992; Reiss, Steinglass, & 

Howe, 1993). 

In the course of normative separation-individuation tasks expected 

of adolescents, many undergo a process of emotional distancing and of 

devaluing their parents (Gullotta, Adams, & Markstrom, 2000). This 

process may be adversely affected by the perceived or real loss of a 

mother and guilt about rejecting the mother (Rolland, 1994). Adolescent 

anger and frustration may be expressed as acting out and antagonizing 

society at large or they may turn their anger inward and become more 

depressed, which subsequently increases self-devaluation. This in turn 

may lead to increased sexual activity, sexual promiscuity, alcohol and 

drug use, and early pregnancy and childbearing (Fisher & Feldman, 1998; 

Korneluk & Lee, 1998; Meschke, Bartholomae, & Zentall, 2000; Ravert & 

Martin, 1997; Weingarten, 1997). 

The limited empirical research devoted to investigating the effect 

of the mother's health status on the adolescent's psychosocial 

functioning has yielded scattered and inconclusive findings, with little 

consensus among researchers concerning how, why, and under what 

conditions maternal health status evolves into a risk factor for 

adolescent maladaptive behaviors. Various studies have demonstrated an 

increase in adolescent emotional distress, changes in the mother-child 

relationship, and decreased academic and social functioning (Armsden & 

Lewis, 1993; Kahle & Jones, 1999; Kotchick, Armistead, Klein, & Wierson, 

1996; Rehm & Catanzaro, 1998). Other researchers have reported no 

elevated psychosocial risk for the adolescent as a result of maternal 

illness (Howes, Hoke, Winterbottom, & Delafield, 1994; Nilson & 
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Palmerus, 1997). Studies, however, have not specifically examined the 

effect of maternal health status on a daughter's engagement in risky 

sexual behaviors and the mechanisms by which the relationship occurs. 

The long-term health consequences of engaging in risky sexual 

behaviors (pregnancy and sexually transmitted diseases) and the fact 

that many of the risk behaviors attained during adolescence persist into 

adulthood make studying family processes and stresses that influence 

these behaviors a critical area of study for nurses. An enhanced 

understanding of the moderating and mediating variables that intercede 

in the relationship between mother's health status and daughter's 

engagement in risky sexual behaviors could inform future theoretically 

based nursing assessments and preventive actions. Furthermore, 

examination of the potential moderating and mediating variables inherent 

in the interplay between mother's health status and daughter's 

engagement in risky sexual behaviors may make it possible to identify 

certain groups that are particularly vulnerable to the impact of the 

mother's health status on their lives. The ultimate intent of this study 

is to guide nurses to view the family with an ill member as the unit of 

care and not just the context of care . 

Problem of the Study 

Various studies have investigated the influence of family 

processes and stressors, such as divorce and economic hardship, on 

parent-child relationships, adolescent emotional distress and adolescent 

engagement in risky sexual behaviors, leaving the causal ordering of 

these variables unanswered (Lempers & Clark-Lempers, 1997; Ravert & 

Martin, 1997; Whitbeck, Hoyt, Miller, & Kao, 1992; Wu & Martinson, 

1993). However, relatively little is known about the impact of the 

mother's health status as a family stressor on the daughter's engagement 

in risky sexual behaviors. As a result, the problems addressed in this 
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study were twofold. This study sought to investigate what influence a 

mother's health status has on the adolescent daughter's engagement in 

risky sexual behaviors and to uncover the mechanisms by which maternal 

health status affects the daughter's engagement in risky sexual 

behaviors. 

Purpose of the Study 

The specific aims of this secondary analysis of data study were 

(a) to determine what percent of the variance in adolescent daughter's 

engagement in risky sexual behaviors could be explained by the mother's 

health status and other selected personal and family variables, and 

(b) to determine which of two alternative models (see Figure 1 and 

Figure 2) best fits data derived from the ''National Longitudinal Study 

of Adolescent Health" (Add Health) database (Bearman, Jones, & Udry, 

1997). The models included a moderated effects model and a mediated 

effects model. The independent variable is the mother's self-assessed 

general physical health status. The intervening moderator and mediating 

variables include adolescent daughter's pubertal status, adolescent 

daughter's perception of mother-daughter connectedness, adolescent 

daughter's perception of shared activities with the mother, adolescent 

daughter's depressed affect, and adolescent daughter's anxiety. The 

dependent variable is the adolescent daughter's engagement in risky 

sexual behaviors. 

Moderated effects and mediated effects represent theoretical 

causal processes that are incorporated in the generalized stress process 

model as established by Lazarus (1999). The proposed models are not 

mutually exclusive and posit two mechanisms by which a mother's health 

status can influence the daughter's engagement in risky sexual 

behaviors. The moderated effects model (see Figure 1) is a schematic 

representation of the hypothesized conditions that alter or qualify the 
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Stressor 

Mother's 
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Status 
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MHS X D's 
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Status 
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Perception of 

Mother-
Daughter 

Connectedness 
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Mother- Daughter's 

Daughter Depressed 
Shared Activities Affect 

Moderators 

MHSX 
Daughter's 

Anxiety 

Outcome 

Daughter's 
Engagement 

in Risky 
Sexual 

Behaviors 

Note. Moderators alter the strength and direction of the relationship between exposure to a stressor 

and the outcome. MHS = mother's health status; X = multiplied by; D's= daughter's. 

Figure 1. The theoretical moderated effects model. 



relationship between mother's health status and daughter's engagement in 

risky sexual behavior (Evens & Lepore, 1997). Interactions may amplify 

the effect of the independent variable on the outcome or it may serve to 

attertuate the effect. The interaction between mother's health status and 

the intervening moderating variables is assumed to influence the 

daughter's engagement in risky sexual behaviors. 

In the mediated effects model (see Figure 2), there is an 

interdependent relationship between mother's health status and the 

• mediator variables. More specifically, mother's health status influences 

the mediator variables, which, in turn influence the extent to which the 

daughter engages in risky sexual behaviors. The purpose of the mediated 

effects model is to describe pathways of influence from the independent 

variable to the outcome variable. 

Rationale for the Study 

The adverse immediate and long-term consequences of engaging in 

risky sexual behaviors include unintended pregnancies, early 

childbearing, and sexually transmitted diseases (STDs) These are 

considered major public health concerns, thus rendering it of importance 

to nursing (Bunnell et al., 1999; Kann et al., 2000). Sexually 

transmitted diseases that destroy or limit reproductive health and 

unintended teen pregnancies are health risks that can affect all aspects 

of the adolescent female's life, including physical, social, 

psychological, occupational, and developmental health and well-being 

(Sarigiani, Ryan, & Petersen, 1999). 

The outcomes of engaging in risky sexual behaviors affect not only 

the adolescent, but also exact a social and economic toll from the 

family and society and for generations to come (Kerr & Bowen, 1988). 

Under the most conservative estimates, the average annual financial cost 

per adolescent at risk of unintended pregnancy who uses no method of 
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Outcome 
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EMOTIONAL DISTRESS 

Adolescent Depressed Affect 
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Note. A mediator accounts for all or part of the relation between the stressor and the outcome. 

Figure 2. The theoretical mediated effects model. 



contraception is $1,267 (Trussell, Koenig, Stewart, & Darroch, 1997) 

Repeat pregnancies, acquired immunodeficiency syndrome, life-long 

substance abuse, incarceration, chronic unemployment and use of welfare 

benefits, and mental dysfunction have also been cited as results of 

prolonged engagement in risky behaviors (Mezzich et al., 1997; Taylor

Seehafer, & Rew, 2000). 

The deleterious consequences of risky sexual activity among teens 

and the knowledge that many risk behaviors persist into adulthood have 

generated a plethora of research and social policy initiatives to 

attempt to reduce the compelling trends. Although prevention through 

early detection and intervention is the key to containing the financial 

and long-term sequelae of risky sexual behavior, many intervention 

programs to prevent or reduce rates of teen pregnancy and sexually 

transmitted diseases have not been successful (Gullotta et al., 2000) 

This lack of success may be due to the fact that most intervention 

programs target a broad range of adolescents (Roosa, Wolchik, & Sandler, 

1997). This may be a disadvantage as their motivations and intent for 

engaging in risky behaviors are varied (Cooper, Shapiro, & Powers, 1998; 

Nakkab, 1997). 

In addition, there is mounting evidence that tailoring research 

efforts to include high-stress subpopulations with multiple risk factors 

in their environment is warranted. Examination of the pathways of 

expression of these risk factors within the specific group yields more 

complex models that are more representative of actual circumstances 

(Cohen, 1995; Forehand et al., 1998; Gerard & Buehler, 1999; Gore & 

Eckenrode, 1996). One such subpopulation is adolescent females living 

with an ill mother who are exposed to various explicit and implicit 

personal and familial demands and stress. Although little is known about 

this subpopulation, research demonstrates that adolescent females from 
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high-stress environments engage in risky sexual behaviors (unprotected 

sex, multiple partners, and alcohol abuse) to cope with overwhelming 

negative emotions (Cooper et al., 1998; Shapiro, Siegel, Scovill, & 

Hays, 1998). 

The family is the primary context from which to understand 

pathways that lead to the display of risky behaviors among adolescents 

(Ary et al., 1999; Baer, 1999). Family processes and stresses are 

vitally important in shaping adolescent health and influencing their 

decisions to engage in risky behaviors. These processes and stresses may 

either serve to protect children from engaging in risky behavior or may 

exacerbate the risk for such behaviors (Rutter, 1990). The National 

Longitudinal Study of Adolescent Health (Add Health) database is an 

excellent source for investigating the long-term interaction of and 

relationship between family processes and stresses and adolescent 

engagement in risky sexual behaviors. The design and measurements in the 

data set were guided in part by the philosophical assumption that the 

health and health-related behaviors of adolescents emerge from their 

interactions with and within the family. The Add Health data have 

numerous indicators of family health, parent-child relationships, 

emotional distress, and risky sexual behaviors. 

Although there is much information on the antecedents of engaging 

in risky sexual behavior, very little research is based on the stress 

process model (Gerard & Buehler, 1999; Roosa et al., 1997). Research 

that describes the processes of adaptation to stress is part of the 

"generative stage" of prevention research (Dumka, Roosa, Michaels, & 

Suh, 1995, p. 79). The generative stage involves developing a theory of 

causal processes that places a particular group of children at 

heightened risk of adverse developmental outcomes. Using the stress 

process model to guide and interpret research contributes to the 
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development of a "theory of intervention" (Lipsey, 1990, p. 34). A 

theory of intervention is a "small theory" of the processes leading to 

poor or optimal outcomes under adverse conditions. The primary goal of 

this theory is to identify proximal, distal, moderating, and mediating 

factors that determine whether and to what degree a stressor may impact 

a child. "It is precisely an understanding of these stress-inflicting 

and stress-buffering mechanisms that hold the greatest promise for the 

future development of rigorous theory-based interventions" (Forehand et 

al. I 1998 I p • 122) , 

Conduct of intervention research based on investigating causal 

relationships between concepts is the most efficient way for nurses to 

identify strategic health promotion and disease prevention services 

(Pender, 1999). By identifying the presumed mediating and moderating 

variables inherent in the stress process model, nurses would be able to 

generate theory-based preventive actions for these adolescent girls, 

therefore providing further rationale for including them in family 

nursing assessment and care plans. 

Theoretical Framework 

Conceptually, this study was guided by the transactional stress 

process theory as advocated by Lazarus (Lazarus, 1999; Lazarus & 

Folkman, 1984). The stress process can be conceptualized as an 

organizing framework to understand a wide range of phenomena in human 

adaptation including an adolescent's adaptation to the circumstances of 

the mother's health status. According to Lazarus (1999), stress is a 

global collective term for an area of study consisting of several 

primary concepts and processes. A comprehensive view of stress would 

include both the objective nature of environmental events and 

conditions, characteristics of the individual, the individual's 
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cognitive perception of the environment, and the individual's emotional 

reaction to the situation. 

Psychological Stress 

There is constant interaction and reciprocal influence between 

individuals and their environment, each affecting and being affected by 

the other (Lazarus, 1999). The situational or internal demands and 

pressures generated by the interaction between the individual and the 

environment may produce considerable stress among individuals. Events or 

demands that may evoke a stress response are referred to as stressors. 

Stressors experienced in adolescence are generally indexed into three 

categories: (a) chronically stressful conditions (e.g., parental 

illness), (b) major life changes (e.g., puberty), and (c) day-to-day 

challenges (e.g., relationship problems with parents or whether or not 

to engage in risky sexual behaviors) (Compas, 1987). Psychological 

stress is the "subset of emotions that arise when an individual 

perceives the internal and/or external environment as potentially 

threatening, harmful or depriving", and that ''taxes or exceeds his or 

her resources and endangers well being" (e.g., interrupted mother

daughter relations or emotional distress) (Lazarus, 1993, p. 238). 

Stress Appraisal 

Although individuals may share life events and encounters, they 

differ in the degree and nature of their reaction and their 

vulnerability to specific stressors in their environment as a result of 

their interpretation of the situation (Lazarus & Folkman, 1984). 

Appraisal of situations is influenced by the nature of events (duration 

and ambiguity), timing of the event in relation to phases in the life 

cycle (adolescence), and the degree of control one has over the 

situation. Appraisal is defined as an individual's ongoing cognitive 
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evaluation of the meaning of the situation in terms of what is at stake 

(primary appraisal) and what coping resources and options are available 

(secondary appraisal) (Lazarus & Folkman, 1984). 

The appraisal process enables people to differentiate between 

irrelevant, benign, and stressful encounters. Irrelevant encounters hold 

no meaning for the individual and have no implications for their well 

being. A benign encounter is construed as an event with positive meaning 

that allows for enhancement and maintenance of psychological and 

physical well-being. Stressful appraisals are comprised of three major 

types: (a) challenge, (b) harm/loss, and (c) threat (Lazarus, 1990). An 

appraisal of challenge emphasizes the potential for growth and gains and 

is characterized by positive emotions such as excitement and joy. 

Harm/loss appraisals refer to damage that has already occurred. Threat, 

on the other hand, refers to harm and losses that have not yet occurred 

but are anticipated. Emotional reactions to threat appraisals generally 

generate negative feeling states such as anxiety, fear, and anger. 

Anxiety is defined as the physiological and emotional appraisal of and 

reaction to threat and uncertainty (Lazarus, 1999). In the present 

study, the adolescent's appraisal of stress was examined by measuring 

the degree of emotional distress. Emotional distress incorporated 

indices of somatic and psychological anxiety as well as depressed 

affect. 

Coping Process 

Once the individual has appraised the situation as stressful, 

coping processes are activated. Coping is conceptualized as a dynamic 

process that changes in response to an individual's perception of events 

in the environment and what resources, coping skills, and options are 

available. This is what Lazarus (1990) has termed secondary appraisal. 

Traditionally, coping has been equated with effective adaptation and 
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management of behavior, emotion, and outlook on life. The literature is 

inundated with a variety of terms used in conjunction with coping such 

as coping efforts (Skinner & Wellborn, 1994), coping attempts 

(Boekaerts, 1997), and coping activities (Frydenberg, 1997). They all 

imply that coping is a purposeful, volitional, intentional, and 

effortful process and not just an automatic response to a stressor. It 

is a judgment of what might and can be done. Coping, therefore, is 

defined as all the intentional, constantly changing "cognitive and 

behavioral strategies undertaken to master, tolerate, or reduce external 

or internal demands and conflicts among them" (Folkman & Lazarus, 1980, 

p. 223). 

The process of coping is designed to manage affective arousal in 

threatening situations and reflects how individuals respond to these 

situations. Coping refers to the behaviors that individuals employ on 

their own behalf in their efforts to prevent or avoid stress and its 

consequences. These behaviors may function to change the situations from 

which stress springs, to shape the meaning of stressors in ways that 

reduce their threat, to hinder stress proliferation, or to reduce the 

intensity of emotional distress that has been created by the stressors 

(Ayers, Sandler, West, & Roosa, 1996; Campas, 1998; Eisenberg, Fabes, & 

Guthrie, 1997). 

This definition is particularly relevant to adolescents as they 

must adapt to and live with many sources of stress which cannot be 

solved or completely overcome (Hauser & Bowlds, 1990). Adolescent coping 

is not simply a matter of knowing what to do. It involves flexible 

management of cognitive, social, and behavioral skills in dealing with 

situations that contain elements of ambiguity, unpredictability, and 

stress. Stress has been construed as promoting adolescent engagement in 

risky behaviors through increasing emotional distress and/or undermining 
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the adolescent's ability to develop and use effective coping processes 

or because of increased vulnerability due to a lack of mature coping 

competencies (Frydenberg, 1999). 

Mechanisms that Affect Outcomes 

Two major mechanisms determine the degree to which stressors may 

affect adolescent emotional and behavioral outcomes: moderating 

mechanisms and mediating mechanisms. These mechanisms are not mutually 

exclusive nor are they an empirical imperative, but rather are a 

conceptual tool (Pearlin, 1999). According to Lazarus (1993), they are 

considered to be an integral part of the stress-coping process and may 

explain how, why, and unde~ what conditions certain human behaviors 

occur and the interindividual variations in responding to stressors. 

Moderating and mediating resources may comprise personal and 

sociodemographic characteristics of the adolescent (age, gender, race, 

pubertal status), environmental demands and constraints, family 

attributes and processes (parent-child relationships, socioeconomic 

status), and the larger social environment (peers, school) (Frydenberg, 

1997; Lazarus, 1990; Pearlin, 1999; Roosa et al., 1997). They are termed 

antecedents, coping strategies, and resources (Lazarus, 1993). 

Moderators alter the strength and direction of the relationship 

between exposure to a stressor and outcomes. They have the ability to 

prevent, hinder, increase, or reduce the intensity of the impact of 

stressors on outcomes. Additionally, moderators specify under what 

conditions the relationship between stressor and the outcomes hold. For 

instance, the presence of a positive and caring mother-daughter 

relationship has been shown to reduce the negative effects of life 

stress among economically deprived adolescents (Lempers & Clark-Lempers, 

1997) . 
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Mediators are affected (reduced or enhanced) by the presence or 

strength of the stressors and, in turn, are directly related to outcomes 

in a positive or negative direction. A mediator accounts for all or part 

of the relation between the stressor and the outcomes because the 

mediator intervenes in the causal pathway from the stressor to the 

outcomes (Lazarus, 1990). Thus, the more distal stressor (mother's 

health status) will have an indirect effect on psychological and 

behavioral outcomes. Distal stressors are considered to be causal 

antecedents in the recursive stress process. Lazarus (1999) recommends 

the use of longitudinal studies to provide a stronger test of hypotheses 

that claim that theoretically specified mediators are causally related 

to outcomes. 

Adaptive Status 

The final phase of the psychological stress process is the 

adaptive status of the individual and denotes the level of psychosocial 

functioning manifested by the individual. Lazarus (1990) claims that 

adaptive status actually reflects the behavioral, psychological, and 

physiological evidence of the experienced emotion in relation to the 

stress process. The long-term outcome of the stress process is to 

influence personal, cognitive, and social development and functioning 

(Sandler, Wolchik, MacKinnon, Ayers, & Roosa, 1997). 

Mental health problems such as depression and suicide (Sandlin, 

Chorot, Santed, Valiente, & Joiner, 1998) and behavioral problems such 

as precocious sexual activity and adolescent pregnancy and childbearing 

(Kowaleski-Jones & Mott, 1998; Luster & Small, 1994; Wu & Martinson, 

1993) and substance abuse (Mezzich et al., 1997; Windle, 1992) are all 

viewed as ineffective and maladaptive responses to stress. In the 

present study, the behavioral outcome, engagement in risky sexual 

behaviors, including alcohol and drug use during sexual activity, and 
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pregnancy, were considered maladaptive responses to stress. The 

theoretical framework guided the conceptualization of the models and the 

interpretation of the hypothesized direct, moderated, and mediated 

relationships between mother's health status and adolescent daughter's 

engagement in risky sexual behaviors (see Figure 1 and Figure 2). 

Assumptions 

To guide the present study, the following assumptions were made: 

1. Person and environment are viewed in terms of a dynamic, 

mutually reciprocal, bi-directional relationship. 

2. An individual's subjective appraisal of a specific event 

determines the response to the situation and not the objective nature of 

the event. 

3. The existence of maternal poor health in the family is 

perceived as a threatening event to which the adolescent will adapt 

psychologically, socially, and behaviorally. 

4. Coping refers to resources and mechanisms intentionally 

generated by the adolescent to deal with threat (Lazarus, 1993). 

5. Initiation of and participation in sexual activity are 

progressive and normative aspects of adolescence. 

6. Adolescent self-report is an appropriate and accurate method 

for assessing pubertal status, level of emotional distress, perception 

of the mother-daughter relationship, and the extent of engagement in 

risky sexual behaviors (Roosa et al., 1997). 

7. Mothers are able to accurately assess their own general 

physical health status. 

8. The Add Health database is a valid and reliable resource from 

which to conduct secondary data analysis and to adequately measure the 

variables in this study. 
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Research Questions 

The following research questions were addressed in this study: 

RQ 1 How much variance in adolescent daughter's engagement in risky 

sexual behaviors can be explained by: 

(a) mother's health status? 

(b) adolescent pubertal status? 

(c) adolescent daughter's perception of the mother-daughter 

relationship? 

(i) connectedness 

(ii) shared activities 

(d) adolescent emotional distress? 

(i) depressed affect 

(ii) anxiety 

RQ 2 Which of two alternative models, a moderated effects model or 

a mediated effects model, best fits data derived from the National 

Longitudinal Study of Adolescent Health (Add Health)? 

Definition of Terms 

The conceptual and operational definitions of the primary 

variables used in this study are as follows: 

1. Health status reflects both the individual's objective 

biological, pathological, and clinical absence or presence of a disease 

state as well as the individual's subjective perception of physical, 

psychological, and social well being. General symptoms and signs as 

manifested by the individual can range from expressions of being in 

excellent health to being severely ill (Medalie, 1997; Rolland, 1994). 

In this study, health status was measured by a maternal self-report 

evaluation of her general physical health based on a 5-point Likert-type 

response scale. Response categories ranged from excellent (1) to poor 
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(5). The scores were reverse scored, such that a higher level of 

self-reported health indicated better health. 

2. Mother refers to a female parent or one who acts as a mother. 

Operationally it refers to a biological or adoptive mother who resided 

with an adolescent daughter in the same household for at least a year 

prior to the first Add Health study wave and through the second wave of 

the Add Health study. 

3. National Longitudinal Study of Adolescent Health (Add Health) 

is a comprehensive research study and instrument designed for the 

longitudinal investigation of the personal, familial, social, and 

community factors contributing toward adolescent health and 

health-related behaviors. The data are organized in an existing 

computerized database through the Carolina Population Center at the 

University of North Carolina, Chapel Hill. This study was based on the 

public-use data that are available to the researcher from the 

Sociometrics Corporation. 

4. Adolescents are young persons between 12 and 21 years of age 

(Gullotta et al., 2000). Expressly, adolescents are 13 to 20 year old 

never-married, menstruating, and sexually experienced females residing 

in the United States. 

5. Adolescent pubertal status is the stage of pubertal development 

reached by the adolescent female based on physical, hormonal, and sex 

characteristics (Connolly, Paikoff, & Buchanan, 1996). Pubertal maturity 

incorporates both physical development and attainment of menstruation 

that fall within the normal range of development (Connolly et al., 1996; 

Graber, Petersen, & Brooks-Gunn, 1996). Operationally it was assessed 

from three self-report items that include a description of current 

breast size relative to breast size during the grade school years, the 

extent of current body curvature relative to body curvature during grade 
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school, and current general physical appearance as compared to peers. 

The scores from the 5-point Likert type items were summed to yield a 

total ranging from 3 to 15. Higher scores indicated more advanced 

pubertal maturity. 

6. Mother-daughter relationship refers the nature and quality of 

the complex, dynamic emotional and psychological attachment that occurs 

between mother and daughter (Fischer, 1986). It incorporates 

communication, closeness, caring, and shared interactions. In the 

present study, relationship variables included the adolescent's 

perception of mother-daughter connectedness and mother-daughter shared 

activities. 

7. Perceived mother-daughter connectedness represents a set of 

attributes that the adolescent perceives in the mother-daughter 

relationship. These attributes are concerned with the ability to 

communicate with the mother, feelings of being loved and supported by 

the mother, and general satisfaction with the relationship. It was 

measured by eight self-report items derived from the Personality and 

Family Scale and Relations with Parents Scale in Add Health. 

8. Mother-daughter shared activities are a collection of social 

and communication activities that the adolescent daughter and mother 

spend time doing together. This was operationalized by adolescent 

self-report in Add Health of the number of different activities engaged 

in with the mother in the month prior to the interview. 

9. Emotional distress is conceptualized as a constellation of 

subjective unpleasant negative emotions, mood, physiological signs, and 

behavioral indicators that reflect adolescent mental suffering and 

anguish (Thompson & Calkins, 1996). This variable was measured by 

depressed affect and anxiety. 
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10. Depressed affect was derived from 19 Likert-type self-report 

items in the Feelings Scale in the Add Health database. These items 

assess mood, emotions, and behavioral manifestations of depression in 

the week prior to the survey. This scale is based on the Center for 

Epidemiologic Studies Depression Scale (CES-D) (Radloff, 1991). A summed 

score was calculated (scoring range 0-57) and higher scores indicated a 

greater degree of depressed affect. Radloff contends that a score above 

20 is indicative of clinical depression. 

11. Anxiety is defined as a physiological and unpleasant emotional 

reaction that is characterized by subjective feelings of tension, 

apprehension, and concern as well as indicators of somatic disturbances. 

It is evoked whenever an individual perceives a situation as potentially 

threatening, harmful, and uncertain (Lazarus, 1999). In this study, nine 

self-report items from the General Health Scale in Add Health were used 

to measure anxiety. A summed score was calculated to indicate the level 

of adolescent anxiety, with a scoring range of O through 36. Higher 

scores indicated a higher level of anxiety. 

12. Risky sexual behaviors are defined as sexually related actions 

and activities volitionally undertaken by adolescents that can result in 

adverse health and social consequences (Bell & Bell, 1993). Engagement 

in these behaviors is considered an attempt to cope with difficult life 

situations in this study (Haggerty et al., 1996; Jessor, 1998). 

Operationally, a risk behavior inventory was compiled to measure the 

extent of the adolescent daughter's self-report of engagement in eight 

domains of risky sexual behaviors. The inventory consisted of use of 

effective birth control method at last sex, use of condoms at last sex, 

pregnancy status (ever been pregnant), actual number of pregnancies, 

intention to become pregnant if unmarried, alcohol use with last sexual 

intercourse, drug use with last sexual intercourse, and the number of 
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diagnosed STDs. Scores were summed (range from Oto 13) to provide a 

composite risk behavior score. Higher scores indicated increased 

engagement in risky sexual behaviors. 

Limitations 

The following limitations were identified in this study: 

1. As only biological and adoptive mothers and their adolescent 

daughters were included in the sample, the findings of this study can 

only be generalized to this population. 

2. Only the mother's perception of her general physical health was 

measured in this study. This limits the ability to generalize to 

specific disease states and to the mental health status of mothers with 

adolescent daughters. 

3. The primary sampling frame of Add Health included all high 

schools in the United States that had an 11th grade and a minimum 

enrollment of 30 students. All adolescents registered in the school 

roster at the time of the first wave were eligible for participation in 

the study. Students that dropped out of school between Wave I and Wave 

II may or may not have been included in Wave II. Thus, the findings of 

this study cannot be generalized to high school dropouts. 

4. Even though the Add Health survey was designed to ensure 

privacy and confidentiality when replying to sensitive questions such as 

sexual and substance use behaviors and emotional distress, there is the 

possibility of under- or over-report due to social desirability and the 

need to be considered psychologically healthy. Furthermore, the 

instruments used in this study are all self-report measures; therefore, 

responses are limited by the extent to which adolescents were willing to 

divulge information (Nunnally & Bernstein, 1994). 

s. Non-involvement in the conceptualization, collection, and 

coding of the original survey data may influence interpretation of the 
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results. Known errors in data collection and coding are available from 

the Add Health researchers and are listed in the codebooks. A 

comprehensive explanation of the data process, methods of data analysis 

and the underlying philosophy of the study were presented at the Add 

Health Users Conference held at the National Institutes of Health in 

August 2000 that was attended by the researcher . 

Delimitations 

Participants in this study were delimited to: 

1. Adolescent females aged 13 to 20 years who resided permanently 

in the same home with their biological or adoptive mothers. Residency 

was considered to be permanent if the daughters lived with their mother 

during the period beginning at least a year before the first Add Health 

in-school interview (1994) through the period of the Wave II in-home 

interview (1996). 

2. Menstruating, never married female adolescents who had 

participated in sexual intercourse at least once and had ·fully answered 

all the relevant questions in Wave I and Wave II of the Add Health 

study. 

Summary 

The occurrence of normative life challenges in conjunction with 

the presence of non-normative life events make potent demands of the 

adolescent and increase their level of stress. This is most pronounced 

for female adolescents. Life events involving chronic stress among 

adolescent females have been linked to a wide range of problems and risk 

behaviors, such as depression, promiscuous and unprotected sexual 

activity, substance abuse, and pregnancy (Sarigiani et al., 1999; 

Shapiro et al., 1998). 
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Little is known about the impact of mothers' health status on the 

sexual behaviors of adolescent daughters. The purpose of this study was 

to determine what percentage of the variance in daughter's engagement in 

risky sexual behavior could be explained by mother's health status. In 

addition, analysis was conducted to determine which of two hypothesized 

models, a moderated effects model or a mediated effects model, best fits 

data derived from the Add Health database. The variables in the models 

are mother's health status, adolescent pubertal status, adolescent 

daughter's perception of mother-daughter connectedness, daughter's 

perception of mother-daughter shared activities, daughter's depressed 

affect, daughter's anxiety, and daughter's engagement in risky sexual 

behaviors. 

Lazarus' (1999) stress process theory guided this study. The 

theory may explain how, why, and under what conditions adolescent girls 

may engage in risky sexual behaviors. Mediating and moderating 

mechanisms and the use of coping resources influence adaptive outcomes. 

Behavioral outcomes such as engagement in risky sexual behaviors were 

considered maladaptive responses to stress in this study. Theoretical 

models were proposed and multiple regression analysis was executed to 

determine the effects of the moderating variables on the adolescent 

daughter's engagement in risky sexual behaviors. In addition, path 

analysis was performed to analyze the mediating effects on the 

daughter's engagement in risky sexual behaviors. 
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CHAPTER II 

REVIEW OF LITERATURE 

I would that there was no age between ten and 
three-and-twenty, or that youth would sleep out the rest; 
for there is nothing in between but getting wenches with 
child, wrongdoing the ancientry, drinking, mood, fighting 

(William Shakespeare, The Winter's Tale, Act III, Scene 3) 

Adolescence is a period of heightened potential for engaging in 

risky behavior compared to all other developmental phases in the life 

cycle, in every culture and historical period (Arnett, 1992). The forms 

that the proclivity for engaging in risky behaviors takes, and even 

whether it is permitted, depend on the characteristics of the particular 

culture and the particular historical period. While "wrongdoing the 

ancientry,n defined as dishonoring the family name, may not be a 

critical social problem at the start of the 21st century and other forms 

of risky behavior have appeared and disappeared across time, the 

consequences of engaging in risky sexual behavior, as alluded to 

centuries ago in the above quote, are characteristic of adolescents in 

our age as well. It also remains true today that adolescents are 

statistically over-represented in virtually every category of what 

researchers consider risky behaviors (Muuss & Porton, 1998). 

Adolescents differ in both the extent they take risks and their 

reasons for engaging in such behavior. Understanding the processes that 

lead adolescents to engage in risky behavior has led to a vast amount of 

explanatory research of the distal and proximal antecedents influencing 

their decisions. The enhanced sophistication of research 

conceptualization and methodologies has enabled the identification of 

both direct and indirect pathways of influence (Chung & Elias, 1996; 
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Gerard & Buehler, 1999; Jessor, Van Den Bos, Vanderyn, Costa, & Turbin, 

1995; Miller-Johnson et al., 1999). 

To better understand, guide, and evaluate analysis of the impact 

of mother's health status on the adolescent daughter's engagement in 

risky sexual behavior, the literature review will focus on the following 

sections: (a) definitions and theories of adolescent risk-taking, 

(b) prevalence of risky sexual behaviors among adolescents, (c) an 

in-depth discussion of the main variables in this study and their 

relationship to risky sexual behaviors, and (d) a discussion of causal 

modeling and path analysis. In addition, selected studies using stress 

theory process and path analysis will be reviewed. 

Definitions and Theories of Risky Behavior 

Risk-taking in adolescence can be viewed as a complex 

multi-faceted and multi-level phenomenon (O'Connor & Rutter, 1996; 

Shapiro et al., 1998). Theorists in the area of adolescent risk behavior 

have used a number of terms to describe the phenomena, such as "problem 

behavior" (Jessor et al., 1995), "reckless behavior" (Arnett, 1992), 

"antisocial behavior" (Patterson, Reid, & Dishian, 1992), "behavior 

disorders" (Gaoni, Black, & Baldwin, 1998), deviant behavior (Benda & 

DiBlasio, 1991), and health risk behaviors (Fisher & Feldman, 1998) 

Although all these theorists agree that risk taking is a valid 

construct, they disagree about its conceptual basis. Most, however, do 

adhere to the perception of risky behavior as behaviors that can 

compromise the health, well being, and life course of adolescents due to 

the potential of risky behavior to result in immediate and long-term 

negative outcomes or adverse consequences (Arnett, 1992; Ary et al., 

1999; Irwin, Igra, Eyre, & Millstein, 1997; Jessor, 1998). All risky 

acts have a characteristic property; they produce instantaneous 

emotional benefits (Jessor, 1998). 

26 



To take a risk means that one consciously and voluntarily chooses 

an action (e.g., taking drugs) or a non-action (e.g., not using a condom 

during sex) for which the outcomes remain uncertain and with a 

possibility of an identifiable negative outcome (Beyth-Marom & Fischoff, 

1997; Millstein & Igra, 1995). Risk taking thus entails a "chance of 

loss" (Irwin et al., 1997, p. 10). Nonetheless, successful completion of 

some ventures (e.g., initiating sexual intercourse to gain social 

acceptance) that may entail a loss foster a sense of competence and 

confidence among adolescents and are considered essential for normative 

adolescent development (Irwin et al., 1997; Michaund & Blum, 2000). 

Risk-taking behaviors are expected to fulfill developmental needs 

related to autonomy, mastery, and intimacy. 

Characterizing all risky behaviors as negative may, therefore, be 

antithetical to healthy development, but there is a need to 

differentiate positive behaviors from those that are dangerous and that 

provide no positive gain (Baumrind, 1987). Identification of the 

consequences and probabilities of specific outcomes is ultimately 

affected by the value the outcome has for the adolescent and is a 

subjective interpretation. Although, adolescents perceive costs and 

benefits of particular actions differently than adults (Graber, 

Brooks-Gunn, & Galen, 1998), they frequently perform about as well as 

adults in identifying the consequences of engaging in sexual behaviors. 

This view is contrary to the theory of adolescent egocentrism, a 

developmental perspective, that perceives risk taking as an integral 

part of the distorted and immature cognitive thinking of adolescents 

(Lavery, Siegel, Cousins, & Rubovits, 1993). Because adolescents believe 

they are unique and invulnerable, they maintain unrealistic attitudes 

regarding negative consequences associated with risk taking behaviors. 

The "it can't happen to me" self-appraisal among adolescents has been 
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examined in conjunction with non-use of condoms, birth control, and teen 

pregnancy (Graber et al., 1998). In their investigation of 235 girls 

aged 12-17 years, 60% had adequate knowledge of the consequences of 

risky sexual behavior, but approximately 46% agreed with the statement 

that it could never happen to them. The risk involved in unprotected 

sexual activity from the adolescent's viewpoint did not focus on the 

prospect of pregnancy, but on whether other people would find out about 

their sexual activities. 

Distinguishing between active risk taking and reactive risk taking 

allows for a more realistic comprehension of the phenomenon of 

adolescent engagement in risky behavior (Anderson et al., 1993). Active 

risk taking (e.g., willingly initiating intercourse) might be associated 

with positive adaptation and successes but reactive risk taking, 

although self-directed, may result from stressful conditions and 

represent a flight from stress. A specific implication of the reactive 

risk taking definition for adolescents is the suggestion that risk 

taking might be primarily motivated by an attempt to gain a feeling of 

personal control over an environment that is largely controlled by 

adults. The term "risk" therefore, should be reserved for situations 

where the type of circumstances, the nature of the interactions with 

others, and the particular moment in the adolescent's development create 

the conditions for engaging in risky behaviors (Arnett, 1992; Michaund & 

Blum, 2000). 

Theories of risk taking based on character traits and temperament 

focus on individual differences that may be associated with a tendency 

to engage in risky behaviors. In many of these theories, risk taking is 

perceived as deviant and pathological, reflecting a form of maladaptive 

functioning due to some deficit within the individual (Irwin et al., 

1997). Some of the hypothesized deficits include poor self-esteem 
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(Plotnick, 1992), depression (Petersen et al., 1993), inadequate social 

skills (Chung & Elias, 1996), and impulsivity (Baer, 1999). For each of 

these hypothesized causal factors, there is some evidence that they 

might be associated with engaging in risky behaviors under certain 

conditions. However, the results are not always conclusive. 

The most comprehensive and frequently tested theory of adolescent 

risk taking is "Problem Behavior Theory" (Jessor, 1998). The underlying 

premise of the model is a general proneness toward deviance, via the 

personality characteristic of unconventionality, as the common cause 

that explains inter-individual differences of risk taking among 

adolescents. Any activity that deviates from socially accepted norms, 

elicits societal rebuke, and invites a social control response from the 

adult community is considered risk-taking activity. Engaging in risky 

behavior is a way of expressing opposition to adult authority, a way of 

gaining access to peer groups, and a means of identity confirmation and 

a transition marker. Originally, risk behavior was limited to early 

sexual activity, out-of-wedlock teen pregnancy, substance abuse and 

delinquency. More recent work has expanded the parameters to include 

reckless driving, tobacco use, and poor academic achievement (Jessor et 

al., 1995). 

The most attractive feature of this model is the implication that 

risky behaviors covary. Adolescents who engage in one risky behavior 

will ultimately engage in other r1sky behaviors. Examination of the 

covariation of risk behaviors premise, based on substance use, alcohol 

use and risky sexual behaviors, have revealed impressive results (Ge, 

Best, Conger, & Simons, 1996a; Langer & Tubman, 1997; Mezzich et al., 

1997). Indices of covarying behaviors, such as concurrent alcohol and 

drug use with sexual activity, were used in the present study. 
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In contrast to a personality-oriented theory of risk taking, 

ecological theories consider the individual within a social and 

environmental context (Bronfenbrenner, 1979). These theories posit that 

contextual factors such as economic status, cultural background, and the 

general social environment (e.g., peers, neighborhood, and schools) 

impart social norms, models of desired behavior, opportunities, and 

reinforcements for adolescent participation in risky behaviors. This 

concept is an underlying philosophical assumption of the Add Health 

study (Bearman et al., 1997). What remains unclear from peer studies 

conducted within this framework is if initiation of risky behavior 

emerges as a desire to conform to the existing referent group or if 

adolescents who are inclined to take risks gravitate toward similarly 

inclined peers (Benda & DiBlasio, 1991). 

Certain environments in which the adolescent lives are considered 

risk promoting by providing adolescents access to and motivation for 

engaging in risky behaviors. Several authors have used the Add Health 

data to investigate the effects of neighborhoods and communities on the 

risk taking behaviors of adolescents (Harris, 2000; Swisher & Elder, 

2000). Their results provide support for the ecological model in that 

poor neighborhoods and decreased supportive community involvement were 

enhancers of sexual risk taking and delinquency among adolescents. 

Muuss and Parton (1998) advanced a simulated estimation model 

illustrating the magnitude of the adolescent risk-taking issue. They 

classified risk-taking behaviors into four categories: (a) unsafe sexual 

behavior with the potential for pregnancy and sexually transmitted 

diseases, (b) alcohol and drug consumption and abuse, (c) school related 

problems such as underachievement and dropout, and (d) antisocial and 

delinquent behavior involving crime and violence. 
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Approximately 50% of all adolescents in the United States were at 

no risk or relatively low risk. Some occasionally drank, but were not 

involved in unsafe sex or serious crime. The moderate group, accounting 

for about 25% of all the adolescents, was involved in at least one of 

type of risky behavior. These adolescents are the experimenters who 

might, for example, try drugs and shoplift occasionally. The high-risk 

group, made up of 15% of the adolescents, was involved in at least two 

of the risk behaviors but with lower frequency and severity than the 

fourth group. The fourth group, the very high-risk group (10%) is 

involved in most, if not all, of the risk behaviors. They tend to have 

unprotected sex, often with multiple partners, use drugs, alcohol, or 

both frequently, and are unsuccessful at school and commit serious 

crimes. 

Of particular interest in this study are the risky sexual 

behaviors and concurrent drug and alcohol use activities of adolescent 

females living with an ill mother. Their behavior is considered to be 

reactive risk taking behavior and an attempt to cope with difficult life 

circumstances (Anderson et al., 1993; Haggerty et al., 1996). 

Prevalence of Risky Sexual Behaviors 
among Adolescents 

At age 18 years, there are approximately 20% more male and female 

adolescents participating in sexual intercourse today in comparison to 

their same age counterparts in 1970 (Nakkab, 1997). Not only has the 

proportion of male and female adolescents who become sexually active 

during adolescence steadily increased over the past several decades, but 

the gender disparities have also decreased (Graber et al., 1998). In the 

1970s only 29% of teen females aged 15-19 years had ever had sex, while 

53% had ever had sex in 1988, with a slight increase to 55% in 1995 

(Moore, Driscoll, & Lindberg, 1998). There is evidence of a decreasing 
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trend since 1995, as only 48% of females in the 15-19 year old group 

reported ever having had sex in 1999 (Kann et al., 2000). 

Other studies suggest that 76% of females and 80% of young men 

engage in sexual intercourse.at least once by age 19 (Kirby, 1999b; 

Moore et al., 1998). These results are higher than the preliminary 

results obtained from the first analysis of the National Longitudinal 

Study Of Adolescent Health data, in which only 50.7% of high school 

students in grades 7 through 12 had ever had sexual intercourse (Resnick 

et al., 1997). The differences in reporting may be due to data 

collection techniques, definitions of age groups, and definitions of 

sexual activity versus sexual experience. 

In a recently published study comparing sexual behavior estimates 

and trends from four nationally representative surveys, wide 

discrepancies were noted (Santelli, Lindberg, Abma, McNeely, & Resnick, 

2000). Nevertheless, in general, the findings indicated that the 

likelihood of becoming sexually active increases with age. Over twice as 

many 18 to 21-year-old adolescents (78.9%) are sexually active compared 

to 14 to 15-year-old teens (31.6%). The median age of initiation of 

first sexual intercourse fdr females was recently estimated at 15.8 

years (Meschke et al., 2000), while the median age in 1995 was estimated 

to be 16.5 years (Warren et al., 1998). In addition, contrary to 

previously held beliefs, patterns of sexual intercourse for a majority 

of sexually active adolescents tend to be persistent rather than 

sporadic (Tubman, Windle, & Windle, 1996). 

Race and ethnicity seem to be a qualifier in this relationship. 

About 33% of Black and Hispanic girls aged 15 years are sexually active 

compared to 25% of White 15-year-old girls (Moore et al., 1998). A later 

study indicated that at grade 12, 79% of Black females had engaged in 

sexual intercourse while only some 52% of White and Hispanic girls had 
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ever engaged in sexual intercourse (Baer, 1999). These racial and ethnic 

differences were noted with consistency over the four national surveys 

examined by Santelli et al. (2000). However, the discrepancy between 

White and Black females has been explained empirically by the earlier 

average beginning age of menstruation among Black females (J. L. 

Rodgers, 1996). 

While sexual experimentation may be a normal part of adolescence 

(Welsh, Rostosky, & Kawaguchi, 2000), some girls experiment with their 

sexuality safely and some engage in risky behaviors that profoundly 

affect their health and social outcomes. It is not generally the sexual 

activity that is an impediment to the health and well-being of 

adolescents, but the risky behaviors that may accompany initiation of 

sexual activity. 

Studies indicate that the number of lifetime partners for both 

genders is directly related to age at first intercourse (Crockett, 

Bingham, Chopak, & Vicary, 1996; Erickson, 1998). The term "lifetime" 

refers to the chronological life span of the adolescent (Meschke et al., 

2000). Adolescents who initiate first intercourse before age 14 are 

significantly more likely to have a greater number of lifetime sexual 

partners at any given period. Of the females who initiated sexual 

intercourse before age 14, 57% reported having had six or more partners. 

Only 10% of adolescent females who had first sex at age 17 reported 

having six or more partners (Erickson, 1998). 

Data on 8,450 males and females aged 14-21 years were examined for 

the prevalence of and factors associated with having multiple partners 

(Santelli, Brener, Lowry, Bhatt, & Zabin, 1998). Overall, 49% of the 

females had engaged in sexual intercourse. Among the females who had 

engaged in intercourse in the 3 months prior to the survey, 20% reported 

two or more partners during that period. At each age, the majority of 

33 



sexually experienced teens claimed to have had more than one sexual 

partner. Between ages 14 and 21, the proportion of females who had had 

six or more partners rose from 8% to 31%. Results of logistic regression 

analyses revealed that alcohol use and drug use had a significant impact 

on the odds of having six or more lifetime sexual partners (odds ratio 

1.6-1.9, £ < .05). Even more alarming was the researchers' report that 

only 8% of those who had intercourse in the 3 months prior to the survey 

(n = 2,049) had not imbibed alcohol. Additionally, only 35% of the 

females reported using a condom during sexual intercourse. 

Reported condom and consistent dual contraceptive use among 

sexually active teenagers has increased in the past decade (Bankole, 

Darroch, & Singh, 1999). In 1995, 29.8% of females aged 15-19 years old 

(n = 10,847) were using at least one method of contraception, with the 

most popular being male condoms (Piccinino & Mosher, 1998). Estimates of 

condom use at last sexual intercourse differed significantly among four 

national surveys of adolescent sexual behavior (Santelli et al., 2000) 

The comparison was made across similar questions in each of the four 

surveys. Add Health, one of the four surveys examined, reported the 

highest use of condoms at last sex (53% of the females), while the 

National Survey of Family Growth, reported that only 38% of the girls 

used a condom at last sex. This difference was statistically 

significant. 

Additionally, results of the four national surveys indicated that 

the use of oral contraceptives had decreased significantly over the past 

decade (Santelli et al., 2000). On average, only 22% of the girls 

reported use of this type of birth control method in 1995. This trend 

matches recent reports by Kann et al. (2000). Although more than 

two-thirds of 15-19 year old girls claim long-term uninterrupted use of 

contraceptives, they are less likely to be effective contraceptive users 

34 



(Glei, 1999). Non-users of contraceptives are 12 times more likely to 

experience an unintended pregnancy within 12 months of initiating 

unprotected sexual intercourse than those who are intermittent and 

persistent contraceptive users. 

In general, one in five teens in the U.S. will have a child by the 

age of 19 years (Moore et al., 1998) and approximately one million 

teenagers become pregnant each year (Erickson, 1998). Of these 

pregnancies, 85% are unintended and 60% of pregnancies to unmarried 

teens end in an abortion (Henshaw, 1998). Although the teen birth rates 

have been declining since 1991 (Curtin & Martin, 2000) and are now at 

49.6 births per 1,000 females aged 15-19 years, there has been an 

increase in the number of births to unmarried teens who make up 80% of 

the teen population. In addition, the number of repeat births to 

teenagers, though revealing a decreasing trend, still represents one in 

five births to teenagers each year (Alan Guttmacher Institute, 2000). 

Initial analysis of the Add Health data indicates that about 20% 

of the 15-21 year old females (n = 12,118) had ever been pregnant 

(Resnick et al., 1997). This figure is higher than the percentage of 

girls who reported ever being pregnant in the Youth Risk Behavior 

Surveillance (Kann et al., 2000). In this study, only 7.6% of unmarried 

teens in grades 9 through 12 (n 11,702) indicated that they had ever 

been pregnant. 

All sexually active female adolescents are at risk for contracting 

sexually transmitted diseases, including HIV, because of the presence of 

ectopy during puberty (Cowan & Mindel, 1993). Ectopy, a cervical 

immaturity, is the result of the predominance of epithelium cells on the 

outer edge of the cervix for up to 3 to 4 years after menarche. In 

addition to ectopy, adolescent vulnerability is enhanced due to the lack 

of immune-protective factors in the cervical mucus. These factors mature 
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3 to 4 years after menarche. The average age of menarche in 1999 was 

estimated to be at 12.4 years (Wattigney, Chen, & Berenson, 1999). Due 

to the biological factors that increase susceptibility to infections, 

adolescent females (15-19 years) typically have the highest rates of 

gonorrhea and chlamydia among women of all ages. About 3 million cases 

of STDs are reported among adolescents every year (Institute of 

Medicine, 1998). It is now well documented that STDs play a cofactor 

role in HIV transmission. In the past 10 years, the proportion of AIDS 

cases among U.S. adolescent females more than tripled (Meschke et al., 

2000). Adolescents under the age of 22 years comprise 25% of the people 

newly infected by HIV, and it has become the sixth leading cause of 

death in the 15-24 year old age group. 

A prospective 6-month cohort study was conducted in four 

adolescent health clinics to better evaluate the risk factors associated 

with becoming infected with a sexually transmitted disease (Bunnell et 

al., 1999). Of the 650 sexually active girls aged 14-19 years enrolled 

in the study, 240 (40%) had at least one sexually transmitted disease. 

Even among teens that maintained a single partner relationship 

throughout the study period, the prevalence of a disease was "extremely 

high" (p. 128). The odds of contracting a STD increased with having a 

new partner and with the use of alcohol and drugs during sexual 

activity. 

A study among 3,805 racially diverse adolescents aged 13-18 years 

was conducted to determine the correlation between number of sexual 

partners, presence of sexually transmitted diseases, and substance use 

(Valois, Oeltman, Waller, & Hussey, 1999). For the White teens, a 

significant relationship existed between alcohol use and having had a 

greater number of sexual partners (£ = .28, 2 <. OS), and having an STD 

(£ = .32, 2 < .OS). Marijuana use was a significant factor for those 
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with two or more partners. Among the Black females, drug use was a 

significant factor (~ = .37, £ < .01). In a similar study, sexually 

experienced girls were found to be 10 times more likely than 

non-sexually experienced girls to use marijuana (Orr, Beiter, & 

Ingersoll, 1991). In all these studies it is difficult to ascertain if 

the substance use predicts sexual experience or if the opposite is true. 

Other researchers have found that girls who use drugs or alcohol 

also report engaging in at least two or more risky sexual behaviors, 

typically one of which was more frequent unprotected sexual intercourse 

(Commonwealth Fund, 1997; Mezzich et al., 1997). The frequency of 

imbibing alcohol is apparently a critical factor. According to a study 

of 471 teens aged 14-19, those who had imbibed alcohol at least once a 

week were more likely to engage in risky sexual behaviors than 

adolescents who had only imbibed alcohol once a month (Bailey, Pollock, 

Martin, & Lynch, 1999). Of the sample, 57% were females. The once-a-week 

group was significantly more likely than the once-a-month group to be 

sexually experienced (91% compared to 64%), to have had more sexual 

partners (9.7 versus 3.3 partners), and to have initiated sexual 

activity at a younger age. The groups did not differ with respect to the 

likelihood of participating in unprotected sex; both groups tended not 

to have used condoms on a regular basis. 

Kirby (1999a) has identified more than a 100 antecedents that 

predispose adolescents to early initiation of sex, higher frequency of 

sexual activity, risky contraceptive behavior, and teen pregnancy. Some 

of the more widely recognized predisposing variables are family 

stresses, socioeconomic status, family disorganization, asynchrony of 

pubertal and social development, lack of parental support and control, 

depression, low self-expectations, and peer influences. These factors 

increase adolescent vulnerability and in combination with precipitating 
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factors such as lack of coping skills, lack of social experience, 

substance use and social pressure, lead to a lifestyle of engaging in 

risky sexual behaviors (Irwin et al., 1997). 

Several of these variables such as mother's health status, 

adolescent pubertal status, adolescent daughter's emotional distress, 

and adolescent perception of the mother-daughter relationship are 

represented in the models of the study (see Figure 1 and Figure 2). 

Their influence on the adolescent daughter's engagement in risky sexual 

behaviors is discussed in the following sections. 

An In-depth Discussion of the Main 
Variables in the Study 

Self-assessed Maternal Health Status 

Over time, definitions of health have evolved and broadened. Once 

considered a state of complete absence or freedom from disease based on 

medical evaluations (Lubkin & Larsen, 1998), researchers have come to 

realize that it is a subjective phenomenon involving a dynamic interplay 

of physical, psychological, and social factors (Medalie, 1997; Thomas, 

1995). Self-assessed health has proven to be a valid and reliable 

indicator of a person's overall health status and morbidity (Farmer & 

Ferraro, 1997), degree of physical functioning and activity (Hyland & 

Sodergren, 1999; Idler & Kasl, 1995), and a strong predictor of 

mortality (Idler & Benyamini, 1997). How one perceives his or her level 

of health, therefore, affects physical, psychological, and social 

functioning. Health is undeniably a key element in one's experience of 

middle adulthood as a time of productivity and personal fulfillment 

(Thomas, 1995). 

Farmer and Ferraro (1997) conducted a longitudinal investigation 

(over a period of 10 years) among 6,833 women aged 25-74 years to 

estimate the causal relationship between emotional stress, the presence 
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of chronic illnesses, level of restricted activity, disability, and 

perceived health. Perceived health was estimated by a variable that 

required the subjects to rate their general health as excellent, very 

good, good, fair, or poor. Estimation of the structural equation model 

was conducted with LISREL for the two waves of the study. Results 

indicated that those reporting more chronic illnesses were also more 

likely to report poor perceived health. Restricted activity and 

disability also had negative effects on perceived health at each wave. 

Indeed, the researchers reported that poor health ratings at wave one 

were associated with more functional disability at wave two. Those 

reporting poor health at wave one were more likely to manifest increased 

emotional distress by wave 2. Morbidity and functional limitations were 

the strongest predictors of perceived health among the women. 

Idler and Benyamini (1997) and Idler and Kasl (1995) have examined 

27 large population survey studies that used self-rated health 

assessment to predict morbidity, disability, and mortality. They 

concluded that self-rated health "captures the full array of illnesses a 

person has and possibly even those undiagnosed" (Idler & Benyamini, 

1997, p. 27) and reflects the level of a person's functioning and 

projected illness trajectory. They argued that the global rating of 

health (excellent to poor) represents an "irreplaceable and accurate 

dimension of an individual's health status" (p. 34). 

In 1996, 25% of surveyed women (n = 2,800) aged 25-55 years old 

described themselves to be in poor or fair health (Lubkin & Larsen, 

1998). Women in this age group accounted for 52% of the total female 

population in the United States. In a study to determine how a cohort of 

women born between 1940 and 1965 defined midlife and their health 

status, 24% (n = 231) claimed to be in fair or poor health, while 30% 
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reported they had been diagnosed with one or more chronic illnesses 

(Woods & Mitchell, 1999). 

Women generally report more health problems than do men, report 

more acute medical conditions, and have a higher prevalence of chronic 

diseases (Hoffman, Rice, & Sung, 1996). Women make more than 61% of the 

total visits to physicians, restrict their activities for health 

problems about 25% more days each year than men, and spend about 40% 

more days in bed per year on the average than men (Office of Women's 

Health, 2000; Thomas, 1995). Moreover, women who self-rated themselves 

as being in poor health averaged 3 days of pain, 3 days of depression, 

and 8 days of sleeplessness, which limited their activity, in the 30 

days preceding a 1995 CDC survey of eight states (Centers for Disease 

Control and Prevention, 1998). Although speculation abounds, it remains 

unclear why women self-report more poor health than men. Researchers 

have suggested that during mid-life, role responsibilities to husbands, 

children, aging parents, and employers often become overwhelming and 

that some women may be using poor health as a respite from stress 

(Williams & Wiebe, 2000). 

In general, adults with low income are more likely than those with 

high incomes to report fair or poor health status. Low-income women are 

overs times more likely as high-income women to report being in fair or 

poor health, while Black and Hispanic women are more likely to consider 

themselves in fair or poor health than White non-Hispanic women 

(Jenkinson & Chandola, 2000). 

According to family systems theory (Patterson & Garwick, 1994), 

illness and disability reverberates throughout the whole family, leaving 

all members of the family exposed to various forms of psychological, 

economic, and social hardships that may accompany the illness. In 1998, 

some 2.8 million (10%) of children and adolescents lived at home with an 
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ill parent (ChildStats, 2000). The occurrence of a major stressor, such 

as the presence of maternal illness in the family, often sets in motion 

a number of other negative life situations for the adolescent. It is 

usually these minor stressors (changes in family functioning and the 

quality of the parent-child relationship) that mediate between the 

mother's poor health and the adolescent's functioning (Boekaerts, 1997; 

Reiss et al., 1993). Moreover, poor health in a family member usually 

exerts an inward pull of all members in the family toward greater 

cohesion (Rolland, 1994). In this sense, this situation is out of phase 

for families with adolescents who are at a period of more individual 

autonomy, less family cohesion, and need to spend less time within the 

family domain (Larson, Richards, Moneta, Holmbeck, & Duckett, 1996). If 

the mother is indisposed, particularly in single parent, lower-income, 

or large families, elder children (particularly females) assume parent

like responsibilities (Fenchel, 1998; Lewis & Hammond, 1996). The 

practical survival of the family may depend on this, but this may become 

dysfunctional and be a source of stress if rigid role expectations 

interfere with age-appropriate developmental tasks. 

Health problems and other economic and personal concerns can pose 

critical challenges to parents and can have adverse physical and 

psychological effects on children. When parents are preoccupied with 

health problems and related concerns, they may be less able to provide 

optimal home environments and parenting. To assess the level of family 

stress that a child experiences, several questions from the National 

Survey of America's Families (NSAF) were combined to create a stress 

index (Moore & Vandivere, 2000). The measure assigned one point for each 

of six stressful circumstances. The conditions included having a parent 

with self-rated poor health or with a physical or mental problem, poor 

economic circumstances, overcrowding in the home, and having a child in 
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poor health. A child scoring two or higher on the index was categorized 

as living in a stressful environment. Nationally in 1997, 22% of all 

children under the age of 18 lived in a stressful family environment. 

Among 12 to 17-year-old adolescents, 20% experiencing a stressful 

environment had higher levels of emotional and behavioral problems, 

compared with 5% of youth not living in stressful environments (Moore & 

Vandivere, 2000). 

Studies Examining the Impact of Maternal 
Illness on Adolescents 

The assumption that parental illness is associated with 

psychosocial morbidity in children began primarily as a result of 

retrospective case control studies conducted in the 1950s and 1960s. 

These studies identified groups of delinquent and non-delinquent 

children and compared the incidence of parental illness for both groups. 

A higher incidence of parental illness was found among the delinquent 

groups (Glueck & Glueck, 1959). Similarly, later research revealed a 

higher frequency of chronic and recurrent parental illness among 

psychiatrically disturbed children when compared to parents of controls 

matched on age and social class (Rutter, 1966). In 1983, Buck and 

Hohmann extensively reviewed and critiqued the literature related to the 

impact of parental illness on children. The authors claimed that the 

majority of the existing literature up to the 1980s consisted of 

"unsystematic observations, anecdbtal material and mere opinionated 

speculation" (Buck & Hohmann, 1983, p. 214). 

A comprehensive search of the empirical literature produced 28 

articles based on 17 studies that examined the relationship between 

parental illness variables and various psychosocial adjustment factors 

of adolescent children. None of the studies were based on parental 

self-assessed health status, but seven of the studies included 

42 



comparison groups of mothers with no diagnosed medical illness. As there 

is a well-established link between self-rated health status and physical 

morbidity and disability (Idler & Benyamini, 1997; Idler & Kasl, 1995), 

these studies were considered to be relevant. 

The research that examines the relationship between maternal 

illness and adolescent functioning varies widely. These studies differ 

in the age of the children examined, illness typology, statistical 

methodologies applied, and the outcome measurements used. A selection of 

the studies is detailed in Table 1. These studies reveal that maternal 

illness has a moderate effect on the psychosocial functioning of 

children and adolescents. However, in each study the authors have 

reported that there were a group of children more affected than others. 

Several studies have described changes in the parent-child 

relationship as a result of the mother's illness. Open-ended interviews 

were conducted with breast cancer mothers and their adolescent daughters 

(g = 68) to assess the quality of communication and interaction between 

mother and daughter (Lichtman et al., 1984). Nine mothers experienced 

great changes in the relationship, 28 experienced some changes, and 31 

experienced no changes. Adolescent daughters, however, perceived 

significantly more deterioration in their relationships and generally 

felt greater strain and hardship than that reported by the mother. The 

retrospective nature of the study limits the conclusions that can be 

made. Other researchers report that fatigue, irritability, and increased 

impatience of the mother causes the quality of the relationship to be 

strained especially during adolescence (Lewis & Hammond, 1996; Rehm & 

Catanzaro, 1998). The children reported feeling neglected and were less 

inclined to discuss personal problems with the mother in order not to 

further burden her. 
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Table 1 

Summary of Studies Examining the Effect of Maternal Illness on Adolescents 

Study 

Anderson & Hammen 
(1993) 

Armsden & Lewis 
(1994) 

Dura & Beck (1988) 

Hirsch, Moos, & 
Reischl (1985) 

Sample Features 

8-16 years old 
!! = 96 
Mothers diagnosed with 
mental, physical, and 
no illness 

9-16 years old 
!! = 48 
Mothers with diabetes, 
breast cancer, and 
fibrocystic disease 

10-16 years old 
!! = 21 
Mothers with chronic 
pain, diabetes, and no 
illness 

12-18 years old 
!! = 36 
Mothers with 
arthritis, depression, 
and no illness 

Research Question 

Examined risk and 
protective factors for 
emotional distress 

Examined differences 
in psychosocial coping 

Examined emotional 
distress and family 
functioning 

Examined emotional 
distress and social 
activities 

Results 

Physical illness group more 
stressed than no illness 
group. Girls have low self
esteem and high levels of 
depression. Lack of maternal 
support and employment are 
risk factors. 

Self-esteem low for diabetes 
and cancer group. They 
revealed somatic signs of 
anxiety. 

Pain and diabetes groups had 
more signs of somatic stress 
and less interaction with 
mother. There was less family 
cohesiveness. The degree of 
disability was critical. 

Depressed group most 
distressed. Both ill groups 
low on self-esteem and 
reported poor peer 
interactions. 



~ 
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Study 

Jamison & Walker 
(1992) 

Peter & Esses 
(1988) 

Sample Features 

9-18 years old 
n = 97 
Mothers with migraine 
headaches, chronic 
pain, and no illness 

12-18 years old 
n = 33 
Mothers with Multiple 
Sclerosis and no 
illness. 

Research Question 

Examined whether kids 
of ill mothers reveal 
more emotional and 
somatic stress than 
non-ill mothers 

Examined quality of 
interaction with mom 
and family cohesion 

Results 

Pain groups more depressed, 
had sleep and eating 
disturbances, 66% more of 
these kids reported stressful 
events in home/school than 
non-ill group. Took more 
medication than non-ill group 
and were absent ~rom school 
more than non-ill kids. 

Ill group had no problems. 
Better communication with 
mother and better family 
cohesion than non-ill group. 



Adolescents of breast cancer patients have reported disturbances 

in sleep patterns, and increased alcohol and drug use as a result of the 

stressful family environment surrounding the mother's illness (Issel, 

Ersek, & Lewis, 1990). The adolescents in this study (n = 30, aged 12-20 

years) tended to downplay the importance of the mother's illness in 

conversations with the mother, but reported heightened conflict and 

tension with the father and siblings. The tendency to avoid thoughts of 

parental illness and display somatic signs of internalized concerns is 

one of the most frequently reported results in this area of research 

(Campas & Thomsen, 1999; Gore & Eckenrode, 1994). 

The results of a study conducted by Compas et al. (1994) close to 

the time of the parent's diagnosis with cancer suggest that adolescents 

(n 84) avoided thoughts about the illness more than younger children 

(g 30). Adolescents reported more anxiety and depressive symptoms than 

did younger children, with adolescent girls reporting the highest level 

of emotional distress. Adolescent girls whose mother had been diagnosed 

with cancer reported significantly more symptoms of distress than did 

girls whose fathers were diagnosed with cancer or boys with ill parents. 

The distressed girls tended to use introspective coping strategies more 

than the other groups. 

A subsequent analysis of this data (Grant & Compas, 1995), 

examined the processes contributing to high levels of distress among 

these daughters with ill mothers. There appeared to be no correlation 

between mothers' emotional state and the daughters' distress. These 

girls, however, reported significantly more family responsibility stress 

than the girls with ill fathers and boys with ill parents. Multiple 

regression analysis indicated that the level of family responsibility 

stress "fully accounted for the interaction of gender of the child and 

gender of the parent with cancer" (Grant & Compas, 1995, p. 1019). The 
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researchers concluded that disruptions in family roles and the chronic 

strain generated by these changes led to adverse effects. It is 

interesting to note that the mean scores of parent's evaluation of their 

daughter's anxiety and depression were all in the normal range (Welch, 

Wadsworth, & Compas, 1996). However, adolescent's self-report was 

significantly higher than parent report and 25% of the girls were in the 

clinical depression range as measured by the Children's Depression 

Inventory. The strikingly high levels of distress were either not 

observed by parents or not reported. Research on stress-resistant 

children confirms that positive mood states act as protective barriers 

against the harmful effects of stress (Haggerty et al., 1996). 

Although not in the clinical depression range, children of mothers 

suffering from chronic headache (n = SO, 9-17 years old) reported 

significantly more anxious/depression symptoms(~= .34, 2 < .01), sleep 

disturbances (~ = .27, 2 < .03), and delinquency (~ = .22, 2 < .01) than 

did a control group of children with healthy mothers (Mikail & von 

Baeyer, 1990). Children of chronic headache sufferers exhibited 

significantly higher scores on the sadness subscale and the impulsivity 

subscale, which the authors claim directly attributed to the scores on 

the delinquency scale. 

Previous research has linked teen pregnancy to adolescents 

experiencing a higher incidence of particular kinds of major stressful 

life events during the period prior to conception (Brimeyer, 1998; 

Carlson, Kaiser, Yeaworth, & Carlson, 1984; Coddington, 1979). 

Coddington (1979) conducted a retrospective life events study of 121 

pregnant and 261 non-pregnant adolescents (control group) to gain an 

understanding of the social and cultural factors that predispose 

adolescents to early pregnancy. The pregnant group reported 

significantly more parental illness, separation from parents, death of a 
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parent or grandparent than did the non-pregnant control group. In 

addition, life events involving the actual or threatened loss of a 

parent, grandparent or sibling occurred more often among the pregnant 

girls. Similar results were obtained in a study conducted by Brimeyer 

(1998) comparing life events of pregnant teenagers with never pregnant 

teenagers. Significantly more maternal chronic illness was reported 

among pregnant teenagers than in the never pregnant control group 

(2 < .04). Although these studies found a statistically significant 

association between parental illness and pregnancy, the dynamics of the 

process and the perception of the adolescents of the stressful event 

were not assessed. 

Adolescent Pubertal Status 

Reproductive maturation is the most distinctive feature of the 

transition from childhood to adulthood and is a biological event imbued 

with personal, cultural, and social significance (Welsh et al., 2000). 

It also is potentially the most problematic. The time gap between 

biological maturation of sexuality and the social acceptance of its 

behavioral expression is a source of many of the problems associated 

with adolescent sexuality. The onset of menarche in the adolescent girl 

signals her approaching reproductive capacity and also elicits new 

expectations from others, alters her reference group, and reorganizes 

her body image and sexual identity. Age at menarche is an indicator of 

the more advanced stages of pubertal development; in most healthy girls, 

menarche follows 6 to 12 months after breasts and body curvature have 

developed to Tanner's fourth stage (Tanner, 1978). Emerging pubertal 

changes herald the intensification of sexual desire, sexual arousal, and 

the need for sexual intimacy either directly via the effect of pubertal 

hormones or indirectly via development of secondary sex characteristics 
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(Udry, 1994). This necessitates relational changes between the 

adolescent and parents and peers. 

Udry (1994) developed a biosocial model to explain the increase in 

engagement in risky behaviors during the period of advancing pubertal 

maturation. Risky behavior was defined as drug use, alcohol use, 

cigarette smoking, and participation in sexual activity. The model 

posits three pathways through which pubertal hormones can influence 

problem behavior: (a) directly; (b) through intermediate social 

variables (socially defined pubertal development, family structure, 

socioeconomic status, and conventionality of the adolescent); and 

(c) through interaction effects with the social variables. The combined 

model explained 30% of the variance in engaging in risky behaviors 

(n = 200, age 13-16). The effect of social variables on engaging in 

risky behaviors among girls was dependent upon their sexual hormone 

levels. Increased levels of pubertal hormones (especially androgens) 

appear to be associated with increased sexual motivation and precoital 

arousal in females, which leads to early engagement in sexual 

intercourse (Udry, 1994). 

The timing of the pubertal experience can prove stressful for an 

adolescent (Paikoff, Brooks-Gunn, & Carlton-Ford, 1991). Pubertal timing 

is a relative concept, referring to an adolescent's pubertal status in 

comparison to a referent group or a set of norms (Connolly et al., 

1996). Pubertal status refers to an absolute, the actual pubertal state 

of an adolescent at any given point in time. Normal pubertal development 

may be delayed or occur at an atypical time, thus rendering the change 

more stressful for the adolescent than if the experience occurred when 

normally anticipated (Graber, Brooks-Gunn, & Warren, 1995). Previous 

research has demonstrated a relationship between timing of pubertal 

maturation, particularly early and late development and initiation of 
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health risk behaviors (Tschann et al., 1994). Early-maturing females 

have been found to exhibit significantly more emotional distress and 

behavior problems than their peers who are later developers (Alasker, 

1996; Caspi & Moffitt, 1991; Ge et al., 1996b). They are more likely to 

initiate sexual intercourse earlier than peers, to exhibit more sexually 

promiscuous behavior during adolescence, to have older sexual partners, 

to be underachievers at school, and to abuse drugs and alcohol. 

These findings have led to alternative hypotheses regarding the 

interconnection between pubertal maturity, stress, and a girl's sexual 

behavior. Although there is underlying agreement among the authors of 

the hypotheses that girls at puberty become more vulnerable to emotional 

and behavioral problems, they differ in their prediction regarding who 

will be most affected. Two alternative hypotheses, off-time and early 

timing, focus on the disparities between chronological age, social 

timing, and pubertal maturation. Even though females differ in their 

degree of pubertal development, differences in pubertal maturation in 

the same age cohort generate early, on-time, and late developers. 

The off-time or maturational-deviance hypothesis (Brooks-Gunn, 

Petersen, & Eichorn, 1985), suggests that adolescents who are off time 

in their development (early or late) experience relatively more stress 

than their peers. This thesis is derived from the life-span theory that 

contends that events that are off time are stressful and places one in a 

deviant category compared to one's on-time peers (Neugarten, 1979). The 

experienced emotional distress as a result of this timing is in return 

hypothesized to mediate (increase) the risk for adjustment problems and 

deviant behavior, such as unprotected sex, promiscuous sex, and 

substance abuse. This hypothesis has been supported by Graber et al. 

(1995) but is not supported by either Ge et al. (1996b) or Tschann et 

al. (1994). The latter two researchers used path analysis techniques 
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with multiple regression analysis to determine the accuracy of their 

models. Emotional distress did not mediate the relationship between 

timing of pubertal maturity and engagement in risky behaviors (minor 

delinquency, s~bstance abuse, and sexual activity). Increased levels of 

emotional distress did, however, contribute independently to engagement 

in these risky behaviors. 

Moreover, both sets of researchers (Ge et al., 1996b; Tschann et 

al., 1994) found definitive support for the early-maturation hypothesis, 

which focuses on the negative aspects of early rather than off-time 

development (Caspi & Moffitt, 1991). This model, based on stage 

termination theory, stipulates that girls who mature early would 

manifest the most emotional and behavioral problems due to "short 

circuiting" (Brooks-Gunn et al., 1985, p. 74) of developmental tasks 

that should be completed at a later stage and a lack of competent coping 

skills to deal with complex behavior. In addition, the existence of 

secondary sexual characteristics is thought to signal budding maturity 

to the adolescent and the social world of the adolescent and exposes the 

female to greater social pressure and opportunity to engage in sexual 

activity (Alasker, 1996). Results from initial analysis of the Add 

Health study indicated that self-report of looking older than peers was 

directly associated with early sexual debut and early experimentation 

with sexual activities (Resnick et al., 1997). 

Similarly, in a large study (n = 699), adolescent females who 

exhibited accelerated pubertal development, relative to their ages, 

engaged in more risky sexual behaviors and minor delinquency than their 

on-time counterparts (Flannery, Rowe, & Gulley, 1993). Pubertal maturity 

was measured by general physical development compared to peers as well 

as stage of breast development. If a girl's self-reported pubertal 

status was within plus or minus one standard deviation for the mean 
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reported for their age, that girl was classified as "on time." Multiple 

regression analysis indicated that pubertal status explained 27% of the 

variance in sexual experience and delinquency (smoking, drinking 

alcohol) independent of age. For the females, these findings are 

consistent with notions that earlier-maturing girls are more likely to 

engage in risky sexual behaviors and other minor delinquent behavior 

because they affiliate with older peers (Caspi, Lynam, Moffitt, & Silva, 

1993) and gain greater autonomy from parents (Collins, 1997). 

In contrast, a longitudinal study conducted among 289 White 

adolescent girls to examine the role of pubertal timing, family 

socialization, conventionality, and participation in minor delinquent 

behavior, found no support for the association of early timing of 

puberty and initiation of sexual intercourse (Crockett et al., 1996). 

The authors did find, however, that girls' earlier initiation of sexual 

activity was directly related to substance abuse and family 

socialization issues. 

Cumulative stressor effects models have been used to examine 

behavioral changes in adolescents associated with puberty (Kornfeld, 

1990; Paikoff & Brooks-Gunn, 1990; Ravert & Martin, 1997; Wierson, Long, 

& Forehand, 1993). These models suggest that adolescents who experience 

a number of potential or actual stressful life events concurrently with 

emerging pubertal transitions are more prone to exhibit negative 

emotions and maladaptive functioning, as well as early pubertal 

maturation. 

The simultaneous combination of high levels of family stress 

(economic, marital conflict) and increased conflict with parents, early 

onset of menarche and pubertal maturity, and mood swings (n = 97, aged 

13-18 years) were indicative of early pregnancy among adolescents 

attending a prenatal clinic (Ravert & Martin, 1997). In a similar study, 
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higher Tanner stage, which is indicative of more advanced pubertal 

maturity, and early menarche revealed a positive relationship to problem 

behaviors (Graber et al., 1995). Problem behaviors were defined as early 

initiation of sexual activity, having multiple partners, unprotected 

sex, alcohol use, and mild delinquency (n = 234, age 11-17). These 

authors hypothesized a moderated model in which pubertal status 

interacted with negative family events to strengthen the relationship 

between the negative events and engagement in risky behaviors. When 

negative family life events were present, the more mature girls reported 

increased behavioral problems compared to those mature girls that did 

not report negative events in the family. 

Virtually every female adolescent traverses through the process of 

pubertal maturation during adolescence. However, when this process 

occurs much earlier or much later than expected and in conjunction with 

other family and social stressors, adolescent females have to cope with 

novel expectations and unexpected reactions from their environment. They 

may not have the coping repertoire necessary to deal effectively with 

their blossoming sexuality and the concurrent stresses. 

Mother and Daughter Relationship 
during Adolescence 

The affective ties between mothers and daughters formed through 

various psychological and social dynamics represent one of the most 

fundamental yet complex forms of human bonds that exist among members of 

a family (Apter, 1990; Chodorow, 1978; Debold, Wilson, & Malave, 1993). 

Inherent in this relationship is the potential for both supportive and 

non-supportive processes, meaningful interactions, and life-long 

socialization which affect the psychosocial development and well being 

of the daughter. 
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Generally, studies have reported increased conflict and decreased 

emotional closeness between mothers and their adolescent daughters in 

association with pubertal change (Conger & Ge, 1999; Holrnbeck, 1996; 

Paikoff & Brooks-Gunn, 1991). Nonetheless, contrary to previously held 

beliefs, little empirical support exists for the contention of extreme 

levels of dissociation from the mother (Steinberg, 1987; Tatar, 1998). 

While traditional psychoanalytic theory suggests a resurfacing of the 

Oedipal story, with its accompanying renewed anger at the mother (Freud, 

1965) that encourages loosening of bonds and conflict, feminist 

psychoanalytic theory advocates that daughters develop their identity 

and independence during adolescence by continued connection with the 

mother (Chodorow, 1978; Kenemore & Spira, 1996). 

Adolescent females and their mothers traverse through a process 

that moves them from a relationship characterized by the daughter's 

dependence to a relationship that requires "fusion as well as 

separation" (Fenchel, 1998, p. 7). Transition into adolescence signifies 

a need for renegotiation of the bonding structure between mother and 

daughter and simultaneous incorporation of a peer network. Life 

circumstances in the family that interfere with renegotiation of bonding 

and disrupt mastery of female adolescent developmental tasks may result 

in intensification of depression and rage, which leads to increased 

conflict, aggressive and delinquent behavior, and early pregnancy 

(Donovan, 1998; Steinberg, 1990) .· 

In addition, conflict arises and closeness decreases because of 

the correspondence of reproductive and social transitions in the lives 

of mothers and daughters (Graber & Brooks-Gunn, 1999). The majority of 

mothers of adolescent daughters are beginning to struggle with issues 

related to the aging process and a decline in reproductive capacity at 

precisely the same time that their daughters are emerging as vital 
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sexually mature and reproductive individuals (Kenemore & Spira, 1996; 

Obeidallah & Burton, 1999). Subsequently, mothers may feel jealousy and 

envy and deliberately become inattentive and hostile to their daughter's 

struggle with sexual feelings and separation and individuation issues 

(Apter, 1990; Fenchel, 1998). This is especially pertinent during 

periods of ill health of the mother. 

In contrast, other authors contend that the reproductive bond that 

links mothers and daughters, the onset of puberty and menopause, 

triggers the mother to redefine her concept of maternal self, the role 

she plays in her daughter's life and the new social context and 

responsibilities occurring for both (Fischer, 1986; Graber & 

Brooks-Gunn, 1996). Transition from one stage to another means 

relinquishing previous roles. The mother may unconsciously transmit 

messages via emotional distancing that push the adolescent girl toward 

sexual activity and motherhood (Chodorow, 1978; Obeidallah & Burton, 

1999). These intergenerational transmissions and transference of the 

motherhood role appear to be more pronounced in times of stress because 

the balance between closeness and separation are interrupted (Debold et 

al., 1993). This thesis also lends support to the theory of Belsky, 

Steinberg, and Draper (1991). These researchers contend that in times of 

moderate stress, adolescent daughters will mature earlier so as to be 

more available to reproduce. 

Dean (1997) suggests that sexual activity and pregnancy serve 

multiple functions that are intimately tied to the familial and social 

characteristics of the adolescent's environment. She conducted a 

multicultural qualitative study among low-income mother-daughter dyads. 

Adolescent daughters who felt deprived of maternal closeness reported 

initiating premature sexual activity and deliberately falling pregnant. 

They wished to receive mothering, or to retaliate against the mother for 
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perceived rejection, or to present their mother with a gift to limit 

further rejection. Life events research supports this finding (Crouter, 

Carson, Vicary, & Butler, 1988; Danziger, 1995; Ravert & Martin, 1997; 

Records, 1993). The risk for pregnancy is even higher if the adolescent 

harbors memories of close mother-daughter relations during childhood 

followed by feelings of loss, alienation, and loneliness during 

adolescence (Lamanna, 1999). 

The review of literature just presented is based primarily on 

various theoretical viewpoints, but allows for an understanding of the 

complexities of the mother-daughter relationship and .female adolescent 

sexuality and pregnancy intentions. In the next section, research 

describing the association between mother-daughter relationships and 

engagement in risky sexual behaviors is presented. 

Mother-Daughter Connectedness and Adolescent 
Sexual Behaviors 

Research on the antecedents of early and precocious sexual 

activity and teenage pregnancy overwhelmingly confirms that the nature 

and quality of the mother-daughter relationship has a vital impact on 

adolescent sexual attitudes, decision-making, and behaviors (Kirby, 

1999a; Miller, 1998; Pistella & Bonati, 1999; Pistole, 1999). 

Adolescents tend to perceive their mothers to be the "emotional core" of 

the family (Kenemore & Spira, 1996). They view their mothers as sources 

of empathetic listening, support, and social affirmation. It appears 

that in times of stress, developmental crisis, and uncertainty the 

mother plays a critical role (Gullotta et al., 2000). The closeness of 

the mother-daughter relationship acts as a protective barrier and may 

buffer the adolescent in times of increased stress and social pressure 

(Jessor et al., 1995). Adolescents tend to remain sexually abstinent, 

postpone sexual intercourse, report less frequent sexual activity, · and 
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have fewer sexual partners when reporting close ties with the mother 

(Benda, DiBlasio, & Kashner, 1994; Danziger, 1995; Inazu & Fox, 1980; 

Jaccard, Dittus, & Gordon, 1996; Luster & Small, 1994; Miller, Forehand, 

& Kotchick, 1999). In one study, however, the researchers found no 

significant connection between maternal relational closeness and risk of 

adolescent pregnancy (Christopher, Johnson, & Roosa, 1993). The 

researchers used a staged measure of progression (from kissing through 

intercourse) to measure sexual activity and focused on a Hispanic 

population. 

Luster and Small (1994) examined factors that distinguish between 

sexually active teens who are at risk for pregnancy and sexually 

transmitted diseases and those who had a lower risk for these outcomes 

among 2,567 adolescents from rural counties. Risk takers were defined as 

those adolescents having multiple partners and not using contraceptives, 

and low-risk sexually active teens were those who had steady partners 

and were using contraceptives. High-risk females perceived less support 

and monitoring from mothers, and imbibed more alcohol during sexual 

encounters. In addition, high-risk females were less likely to talk with 

their mothers about birth control than those in the low-risk group. 

Other researchers have also found more consistent and long-term use of 

effective contraceptives among sexually active adolescents reporting 

heightened satisfaction with the mother-daughter relationship (Barnett, 

Papini, & Gbur, 1991; Jaccard et al., 1996; Pistella & Bonati, 1999). 

A recent investigation of parenting processes and the relationship 

to sexual risk-taking did not support the premise that close maternal 

relations reduce the amount of sexual risk-taking behavior among 

sexually active teens (K. B. Rodgers, 1999). The study examined sexual 

risk-taking among 375 students in grades 9 through 12. Maternal support 

was assessed by a six-item measure of the adolescent's perception of 
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caring, respect, and attention to needs. While logistic regression 

analysis indicated no main effect for maternal support and risk-taking 

behaviors, significant main effects were found for the maternal 

communication and maternal control variables for females 

(8 = -.64, g = .54, £ < .05, respectively). 

Open, positive, and frequent discussions about sexually related 

topics in which parents are able to convey values, sexual standards, and 

attitudes appear to be significant in lowering participation in risky 

sexual behaviors (Adolph, Ramos, Linton, & Grimes, 1995; Barnes & 

Farrell, 1992). Maternal values are more likely to be transferred in the 

presence of a warm and supportive relationship characterized by mutual 

understanding. However, it appears that the nature of mother-daughter 

communications and relationship differ before and after daughter's 

initiation of intercourse, with less communication taking place before 

sexual debut than after sexual debut (Raffaelli, Bogenschneider, & 

Flood, 1998). 

Perceived rejection, lack of intimacy, and inattention to needs by 

mothers are cited as factors related to the occurrence of adolescent 

pregnancy (Olson & Worobey, 1984; Rogers & Lee, 1992). Both sets of 

researchers compared pregnant to non-pregnant teenagers (g = 52 and 

g = 60, respectively) to ascertain the nature of the mother-daughter 

relationship. In both studies, pregnant adolescents felt less secure in 

their relationship with their mothers due to decreased perceived 

attachment and interdependence. Although, these researchers argue that 

close mother-daughter relationships "insulate against premature 

motherhood" (Olson & Worobey, 1984, p. 781), it is unclear from the data 

whether the pregnant groups were actually relating their perception of 

closeness to current or pre-pregnancy status. 
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Mother-daughter Shared Activities 

Mothers, who because of stressful conditions (illness) become more 

depressed, more irritable, and more self-occupied may be perceived by 

the adolescent as less supportive and nurturing in daily interactions 

and may even appear more distant, uninvolved, and rejecting (Emery & 

Forehand, 1996; Lempers & Clark-Lempers, 1997; Maccoby, 1999). Jacobs 

(1999) investigated the impact of the mother-daughter relationship on 

adolescent pregnancy intentions within the context of poverty and race. 

Among the SO girls interviewed, the majority cited impoverished maternal 

relations combined with strict control of their freedom as the reason 

for reckless sexual behavior (multiple partners and frequent unprotected 

sex) and for having children. The mothers worked long hours and at 

several jobs and could not spend much time with the adolescents. 

Engaging in these risky sexual behaviors was viewed as a means of coping 

with and escaping from one's perceived intolerable situation. Perceived 

maternal neglect and feelings of anger and lack of self-worth fueled the 

decision-making process. 

Other researchers support this view and claim that the perceived 

quality of the mother-daughter relationship creates the context for 

initiation of sexual activity and subsequent risky sexual behavior by 

affecting the mood of the adolescent (Smith, 1997; Tubman et al., 1996). 

Moreover, both sets of researchers proposed mediated models in which the 

quality of the mother-daughter relationship and the time spent together 

directly affected the mood of the adolescent that in turn led to a 

coping mechanism of substance use, which then lead to engaging in risky 

sexual activity. The poor quality of the mother-daughter relationship, 

thus, only indirectly influenced participation in risky sexual activity. 

The amount of time spent within the family circle decreases 

normatively with increasing age during adolescence (Larson et al., 
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1996). Nevertheless, the time spent with the mother compared with the 

father was more than double for both genders (n = 220, 13-18 years of 

age). The researchers measured time spent on mutual activities that 

included watching television, church activities, attending sports 

events, and engaging in general discussion. Analysis of variance 

revealed that females talked significantly more often with mothers than 

did adolescent males. The topics of discussion became increasingly more 

interpersonal and frequent with age compared to the conversations of the 

male adolescents. Female adolescents appeared to achieve a more 

symmetric relationship with their mother, as they grew older, while 

simultaneously displaying more openness and disclosing more information 

to their mothers than males. Participation in mutual activities such as 

shopping and church functions provided the mother with opportunities to 

listen to and be understanding of the adolescent. 

Shared activities with parents and the degree of adolescent 

attachment to mother and father were examined among a sample of 112 

college students (Kerns & Stevens, 1996). The degree of attachment to 

the mother was related to both perceived support and the quality and 

quantity of daily interactions. Specifically, adolescents who reported a 

higher degree of closeness and ability to depend on their mothers also 

reported a higher average number of daily interactions, and less social 

problems and loneliness. Father-child attachments were only related to 

the quantity of daily interactions. 

Two large nationally representative studies confirm the 

supposition that family connectedness (warmth, closeness, and caring) as 

well as involvement in shared activities protect adolescents from 

engaging in risky behaviors that are detrimental to their health 

(Resnick et al., 1997; Resnick, Harris, & Blum, 1993). Resnick et al. 

(1993) found that among female adolescents, the most powerful protective 

60 



factor against pregnancy risk, acting-out behaviors, and depression was 

family connectedness. This variable accounted for 14% of the variance 

(n = 36,254) after controlling for peer, school, and intrapersonal 

variables. The perceived nurturing and caring qualities inherent in the 

sharing relationship with the mother was strongly correlated with a 

lower risk of an adolescent female ever being pregnant. The relationship 

between the two variables is, however, strongly correlated only when the 

family reported high levels of stress, which was measured as parental 

unemployment, poverty, and parental substance abuse. 

In the first analysis of the National Longitudinal Study of 

Adolescent Health, Resnick et al. (1997) reported with invariable 

consistency across several domains of adolescent risk that parents and 

family played a protective role in limiting risk behaviors (g = 12,118). 

The critical aspect within the family context that accounted for these 

associations, after controlling for other sociodemographic variables, 

was parent connectedness (e.g., warmth, love and caring), while shared 

activities was also moderately protective. These factors explained 

approximately 14% of the variance when emotional distress was used as an 

outcome variable. 

This brief review of literature indicates that maternal closeness, 

caring, support, communication, and shared activities with the 

adolescent daughter diminish the risk for engaging in risky sexual 

behaviors. While mothers clearly play an important role in the lives of 

their adolescent daughters, they cannot account for all the variance in 

daughters' engagement in risky sexual behavior. Mothers can influence 

but they cannot determine whether adolescent daughters have sex, use 

contraceptives, drink alcohol, use drugs, or become pregnant. However, 

how much time mothers spend with their daughters and how much the 
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daughters perceive their mothers to care will make these outcomes more 

or less likely, therefore, making it a worthwhile aspect to explore. 

Adolescent Depressed Affect 

The perception that adolescence is a period of storm and stress 

with intense and undulating moodiness have led researchers and laymen 

alike to consider depression as a passing and normal feature of this 

developmental period (Larson & Ham, 1993). The belief existed that as 

adolescents matured they would grow out of it. More accurately, the 

prevalence of depression was denied and if it did occur it was 

overshadowed by other problems or behavior disorders (Poznanski & 

Mokros, 1994). This belief was grounded in psychoanalytic theory that 

suggested depression was not viable in adolescents due to immaturity of 

the superego. However, research in the 1970s and 1980s verified and 

confirmed that children and adolescents do indeed present clinically 

with symptoms of depression (Rutter, 1986; Weiner & DelGaudio, 1976). It 

is now well established that adolescents experience a constellation of 

affective, cognitive, and behavioral symptoms reflective of major 

depressive disorder (American Psychiatric Association, 1994). 

Rates and symptoms of depression increase from childhood to 

adolescence (Compas, Connor, & Hinden, 1998; Lewinsohn, Rohde, & Seeley, 

1998). A large-scale research study reported that some 2.5% of children 

and some 8.5% of adolescents in the United States suffer from clinical 

depression (U.S. Department of Health and Human Services, 1996). Another 

epidemiological study of 9 to 18-year-old children estimated that one in 

five adolescents suffer from some form of depression compared to one in 

twenty among younger children (National Institute of Mental Health, 

1999). Other authors have reported depression rates of up to 25% in the 

general adolescent population (Hankin & Abramson, 1999; Lewinsohn ~t 
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al., 1998). The disparities among researchers are related to how 

depression and anxiety are defined. 

Definitions of Depression 

Defining and understanding depression in adolescence is dependent 

upon the paradigm the researcher utilizes for the assessment and 

classification of adolescent psychological distress. Literature review 

supports the existence of three broad categories that consist of 

depressed mood, depressive symptoms, and clinical depression (Compas et 

al., 1998; Gotlib et al,. 1995). These terms are distinct from the 

colloquial use of the term among the general public. Symptoms of 

depression are measured on a continuum in all three approaches, ranging 

from mild to severe according to specific criteria. 

The research on depressed mood derives from a developmental 

perspective in which depressed affect is studied along with other 

biological, social, and cognitive features of adolescent development 

(Cantwell & Baker, 1991; Petersen et al., 1993). Depression is viewed as 

a symptom and refers to the presence of emotional feelings of sadness, 

unhappiness or the blues for an unspecified amount of time (Petersen, 

Sarigiani, & Kennedy, 1991). This type of sad and negative mood is 

usually also experienced concurrently with feelings of guilt, anger, 

disgust, or fear and has been linked to other problems such as anxiety 

and social withdrawal (Gore, Aseltine, & Colton, 1992). Depressed mood 

is commonly assessed via measures specifically measuring mood or in 

checklists of depressive symptoms. The presence of depressed mood 

obtained either by parent report or adolescent report has been found to 

be the "single most powerful symptom" in distinguishing between 

clinically referred and non-referred adolescents (Cantwell & Baker, 

1991, p. 123). 
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Depressed affect is conceptualized as a collection of behaviors 

and emotions that have been empirically identified to occur together in 

a specific pattern "at a rate that exceeds chance, without implying any 

particular model for the nature or cause of the depressive symptoms" 

(Petersen et al., 1993, p. 156). This approach emphasizes the 

association of depressed affect with other problem behaviors. 

The most frequent complaints indicative of depressed affect 

include feelings and states of loneliness, fearfulness, worthlessness, 

nervousness, feeling unloved, and sadness (Campas et al., 1998; Radloff, 

1991). On average, this syndrome is strongly correlated (K = .62, 

n = 230) with anxious somatic complaints such as headaches and 

stomachaches (Campas & Thomsen, 1999). These authors reasoned that 

adolescents with elevated depressed affect scores in the absence of a 

clinical diagnosis of depression evidence worrisome disruption in 

normative family, social, and academic functioning. 

Clinical depression is based on a disease model of 

psychopathology, as reflected in the categorical diagnostic system of 

the DSM-IV (American Psychiatric Association, 1994). A diagnosis of 

depression is based on a review of the presence, severity, and duration 

of a set of symptoms that are associated with significant levels of 

current distress or disability and with increased risk for disruption of 

future functioning (Hammen, Rudolph, Weisz, Rao, & Burge, 1999). 

Researchers using the Add Health database have demonstrated that 

emotional and behavior items from the database are equivalent to four 

constructs in the DSM-IV, one of which was major depressive disorder 

(Grotevant et al., 2000). ANOVA results indicated that depressed affect, 

alcohol problems, low school grades, and trouble at school significantly 

(2 < .OS) predicted the four DSM-IV constructs. 
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Factors Related to the Prevalence of Depression 

It is widely believed that early to middle adolescence is the 

developmental period where significant increases occur in rates of 

depression and when girls begin to experience significantly more 

depression than boys (Campas et al., 1998; Hankin & Abramson, 1999; 

Schraedley, Gotlib, & Hayward, 1999). Rates of depression among girls 

exceed those among boys by a ratio of 2:1 (Cyranowski, Frank, Young, & 

Shear, 2000). By 15 years of age, females are twice as likely as males 

to have experienced a major depressive episode. 

Older adolescents are more likely to express sad and negative 

moods than are younger children, in rates ranging from 18% to 59%, which 

is dependent on the instrument used and the gender of the respondents 

(Lewinsohn et al., 1998; Petersen et al., 1993). Initial findings from 

the Add Health study (N = 11,572) indicate that approximately 20% of the 

adolescents reported a significantly high clinical level of emotional 

distress (physical and emotional symptoms) that increased with age and 

differed significantly with gender (Resnick et al., 1997). Females 

reported more emotional distress than males. These findings are 

compatible with the results of another nationally representative sample 

of adolescents (Schraedley et al., 1999). These investigators conclude 

that female adolescents were significantly more prone to depressive 

symptoms than adolescent boys . However, earlier studies found no 

variations in depressive symptoms or anxiety between adolescent females 

and males (Baron & Joly, 1988; Jacobsen, Lahey, & Strauss, 1983). 

Nevertheless, adolescence is perceived to be a critical and vulnerable 

developmental period during which overall higher rates and gender 

differences in depression begin to emerge. 

It appears that pubertal status rather than age, per se, better 

predicts the emergence of the gender ratio (Angold & Rutter, 1992). 
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Female adolescents who were in the middle of their pubertal development 

(Tanner Stage III) exhibited an explicit sharp increase in depression. 

Ethnicity appears to be a significant qualifier of the relationship 

between pubertal status and depression among adolescent girls (Hayward, 

Gotlib, Schraedley, & Litt, 1999). Early pubertal maturity rather than 

chronological age was a better predictor of depressive symptoms among 

Caucasian girls, but not among African American or Hispanic girls 

(Hayward et al., 1999). These results derived from a nationally 

representative cohort of 3,216 females aged 10-16 years. 

Data from a diverse group of middle and high school adolescents in 

grades 7 through 10 (n = 5,423) were analyzed for ethnic differences in 

major depression (Roberts, Roberts, & Chen, 1997). The prevalence of 

depression reached 8.4% without significant social impairment and 4.5% 

with significant impairment. Nine ethnic groups were assessed. Chinese 

youth had the lowest reported depression rate and Mexican American youth 

had the highest rate of depression with impairment. However, both 

African American and Mexican American youth had equivalent high rates of 

depression without impairment among all the ethnic groups. Females had a 

higher prevalence of depression with or without impairment compared to 

males. 

The current literature on stress reveals that, from a young age, 

gender influences the rate of perception of stress and the subsequent 

coping resources used to deal with the stress (Hess & Richards, 1999). 

During adolescence females are more susceptible to the effects of stress 

in their lives, may encounter more stressful experiences, and manifest 

greater use of rumination in coping with stress. Rumination involves 

directing attention inwardly toward negative feelings and thoughts 

(Nolen-Hoeksma & Girgus, 1994). This internalization of negative feeling 

is compounded in times of stress and may lead to feelings of guilt, 
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lower self-esteem, and an inability to shake off negative mood states 

and tension. Rumination has been proposed as one of the risk factors 

associated with higher rates of depression and anxiety among adolescent 

females. Rumination is especially evident in circumstances involving 

close relationships and emotional commitments. Other predisposing 

factors that may trigger depression among adolescents include daily 

stress and stressful life events, family factors, low self-esteem and 

low peer popularity (Compas et al., 1998; Larson & Ham, 1993; Timko, 

Moos, & Michelson, 1993). 

Depressed Affect and Adolescent Risky 
Sexual Behaviors 

The relationship between depressed mood and risky behaviors 

(sexual promiscuity, substance abuse, and mild delinquency) has been 

extensively examined in a large epidemiological study (Kandel & Davies, 

1982). Patterns of manifestations of problem behavior differed by gender 

in this sample of 8,206 public high school students. For girls, 

depressed mood was associated with a higher frequency of sexual activity 

and partners, increased substance abuse, and lower academic achievement. 

For boys, depressed mood was related to minor delinquency and higher 

school absenteeism. Lack of perceived closeness to parents and 

heightened family conflict was significantly related to the higher 

levels of depression reported among the females (£ = .57, 2 < .01). 

To date it is not entirely clear if depressive symptoms "cause" 

the adolescents to abuse drugs and alcohol, which then leads them to 

participate in risky sexual behavior or if the substance abuse and the 

sexual behavior are predictors of the depression (Compas et al., 1998). 

Based on extensive research it appears as though depressive symptoms 

coexist with other risky behaviors and has been implicated as a mediator 

between stressful life events and engagement in risky behavior. 
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Latent-variable confirmatory analysis was used to examine the 

interrelationships of depressive-anxiety symptoms and 13 measures of 

psychosocial functioning among 5,900 students in the seventh and eighth 

grade (Scheier, Botvin, & Miller, 1999). Risky sexual behavior (non-use 

of birth control, multiple partners) and substance abuse were positively 

correlated with level of distress and somatic anxious symptoms and 

social anxiety. The researchers concluded that emotional distress among 

females "is related to most facets of their psychosocial functioning" 

(Scheier et al., 1999, p. 44). Smith (1997) supported this result. 

Depression among adolescent girls was a significant predictor of early 

sexual activity (under the age of 15) as well as a predictor of 

continued engagement in risky sexual behaviors (non-use of condoms, 

frequent sex). Smith posited that the depression might have been related 

to a lack of optimism among the young girls (g = 220), which may also 

have been a factor in the increased substance use. 

Little research has been conducted on the role of depression as a 

predictor of adolescent childbearing. A. E. Lewis (1997) examined the 

relationship of age, depression, and religiosity on the sexual risk 

behaviors of 127 African American teen and adult mothers. Multiple 

regression analysis revealed a significant difference between the age 

groups related to level of depression. Teen mothers who reported higher 

levels of depression on the Beck Inventory, used birth control 

inconsistently or not at all and frequently abused drugs when having sex 

in the period before their pregnancy. Similar results were obtained in a 

study conducted among another group of African American adolescents 

(Horowitz, Klerman, Kuo, & Jekel, 1991). The presence of depression was 

significantly associated with a greater likelihood of adolescent 

childbearing (£ = .54, 2 <. 01). 
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In contrast, in an earlier study, depression was associated with 

greater willingness to consider motherhood among White and Hispanic 

girls rather than among African American girls (Abrahamse, Morrison, & 

Waite, 1988). Another study found no association between adolescent 

depression level and pregnancy status (Yamaguchi & Kandel, 1987). 

However, in this study highly depressed adolescent females were less 

likely to obtain an abortion than those adolescents who were not 

depressed. These investigators did, however, find a significant 

correlation between drug use and pregnancy status. In all these 

retrospective studies the subjects were already mothers and it is 

difficult to assess whether or not depressive symptoms predated 

childbirth or were the result of childbirth. 

These results are surprising in light of the theoretical 

assumptions espoused by Hamburg (1986). Hamburg theorized that female 

adolescents who were highly depressed and living in stressful conditions 

would use pregnancy and motherhood to achieve unmet needs for intimacy 

and attachment. Deficits in interpersonal functioning are thought to 

produce poor relationships between adolescents and parents which 

predispose the teens to seek other love relationships. This explanation 

is hypothesized to explain the three-fold elevation of pregnancy among 

school-aged with depressive symptoms (Horowitz et al., 1991). 

Other researchers have examined the hypothesis that pregnancy and 

risky sexual behavior may be an expression of unmet needs (Cohen, 1995; 

Cooper et al., 1998). In a series of qualitative analyses of clinical 

case studies of depressed females (n = 40, 14-17 years), Cohen (1995) 

claimed that unprotected intercourse reflected a "death wish" which was 

expressed via the adolescents' repeated exposure to situations that put 

them at risk for contracting sexually transmitted diseases. Moreover, 
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the self-destructive behaviors did not cease until the adolescents were 

treated for depression. 

Participating in frequent unprotected sexual encounters and having 

multiple partners has been identified as a coping mechanism to deal with 

overwhelming stress and tension and as a means to alleviate negative 

emotions and depre~sion (Cooper et al., 1998). In wave three of a 4-year 

longitudinal study comprising 1,666 sexually experienced adolescents 

aged 15-21 years, motivations to engage in risky sexual behavior were 

assessed. Risky behavior was defined as those behaviors that increased 

the probability of exposure to sexually transmitted diseases and 

unplanned pregnancies and included having multiple partners, poorly 

known partners, and failing to use precautions to limit risks. Multiple 

regression analysis was used to predict sexual behavior from an array of 

six motives. Results indicated that using sex to cope with depression 

and to avoid anxious emotions was a significant predictor (R2 = .46, 

2 < .01) of having sex with multiple unknown partners and non-use of 

effective contraception. The authors reasoned that it was plausible that 

adolescents who were primarily motivated to regulate negative emotions 

through sex would weigh the immediate benefits of having sex and 

de-emphasize the long-term consequences. 

To determine what risk taking means to adolescent girls, what 

behaviors they engage in, and in what context it occurs, a study was 

conducted among 475 adolescent girls (Shapiro et al., 1998). These girls 

were asked to complete a Risk Involvement and Perception questionnaire 

and then were asked to keep a diary about their risk-taking behaviors 

over a period of 2 weeks. Their justifications for engaging in risky 

behavior (having unprotected sex and drinking alcohol) reflect largely a 

goal-oriented perspective. The girls used risky behavior as a means to 

an end; they engaged in unprotected sex and with different partners to 
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relieve stress or loneliness or to keep up with normative peer 

expectations. The girls (35%) who used sex to relieve emotional tension 

were significantly more depressed than their counterparts. 

Adolescent Anxiety 

Anxiety problems are among the most common forms of emotional 

disturbance in childhood and adolescence (Gerhardt, Compas, Connor, & 

Achenbach, 1999; Vasey & Ollendick, 2000). Anxiety is defined as 

excessive or inappropriate bio-psychological arousal characterized by 

feelings of apprehension, uncertainty, and fear. These feelings appear 

as a result of perceived threats to one's psychological and physical 

security and well being. Although mild anxiety problems are often 

short-lived, adolescent anxiety disorders are often chronic, continue 

into adulthood, and interfere with the adolescent's psychosocial and 

academic functioning. Symptoms are likely to change as children's ways 

of experiencing, interpreting, and expressing anxiety are modified due 

to cognitive, emotional, and social developmental advances. 

Among adolescents a diagnosis is confirmed when one of the 

following symptoms are present on most days for a period of at least six 

months: (a) feeling on edge or very restless, (b) feeling tired for no 

discernable reason, (c) having difficulties concentrating, (d) feeling 

irritable and frequent crying, (e) having muscle tension, and (f) 

exhibiting sleep disturbances. Physical manifestations include 

headaches, stomachaches, and general malaise (Vasey & Ollendick, 2000). 

Evidence suggests that girls are approximately three times more 

likely than boys to manifest generalized anxiety disorder (GAD) (Vasey & 

Ollendick, 2000), with rates varying between 3% to 12% for non-clinical 

samples and about 20% to 30% for clinically referred adolescents. The 

prevalence of higher rates of anxiety among adolescent girls has been 

attributed to the mediation of pubertal changes in the relationship 
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between stressful life conditions and behavioral outcomes (Alasker, 

1996). GAD is characterized by a more-or-less constant state of tension 

and concern over various situations that are a presumed future threat. 

While there are likely to be multiple pathways to the 

manifestation of anxiety in adolescence, researchers have linked anxiety 

to environmental factors such as exposure to stressful life events and 

uncontrollable circumstances (Nilson & Palmerus, 1997; Scheier et al., 

1999; Vasey & Ollendick, 2000). Anxiety may develop as a result of 

family stressors such as illness or a move to a new neighborhood or 

school. In addition, the presence of an anxious parent in the home 

predisposes adolescents to the development of anxiety disorders that 

seems to be influenced by the quality of parent-child attachments, 

parenting style, and perception of parental support. Somatic responses 

are fundamentally a problem of exposure to stressful situations and 

maladaptive attempts to cope with stress (Haggerty et al., 1996). 

Nilson and Palmerus (1997) investigated the influence of familial 

factors on adolescent anxiety and depression among 80 female and male 

adolescents. Forty males and females, who were receiving psychological 

treatment for anxiety and social withdrawal, were compared to 40 normal 

females and male adolescents matched for school, sex, and age. Results 

revealed significant differences between the groups on several family 

factors, including parent health symptoms, parent anxiety symptoms, 

family problems, and family cohesion. They also found significant 

changes in level of anxiety and depression among female adolescents who 

reported more family problems. 

There is substantial empirical support for the occurrence of an 

anxious-depressed syndrome, especially among female adolescents 

(Gerhardt et al., 1999). These researchers conducted a three-wave study 

(g = 1,600) related to the presence of anxious-depressed syndrome among 
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adolescents and its association with behavioral and social outcomes in 

the 6 months preceding each wave. Using accepted cut-off points for 

anxiety and depression, the researchers found significant deficits in 

social and academic functioning, and a high prevalence of delinquency 

problems among those adolescents who exhibited strong evidence of an 

anxious-depressive syndrome. 

Silverstein (1999) reanalyzed data concerning depression among 

adolescents from the National Comorbidity Survey (g = 8,098). The 

results indicated that females rather than males had a higher prevalence 

of somatic depression and not major depressive disorders. Somatic 

depression was related to a high prevalence of anxiety disorder that 

included various physical complaints. The symptoms, reflective of a 

negative mood state, included stomachaches, headaches, unfocused 

thoughts, frequent crying, fatigue, and general fearfulness. The girls 

with somatic symptoms displayed difficulties in social functioning. 

In adolescence girls face certain physical, familial, and social 

challenges more often or to a greater degree than boys. These may 

directly affect their well being and contribute to their higher rates of 

anxiety and depression. The existence of emotional distress appears to 

influence one's thinking so that negative interpretations of events are 

more prominent, which in turn influences decision-making and the coping 

strategies used to deal with these emotions (Lazarus, 1999). 

Causal Modeling and Path Analysis 

Many important human phenomena, such as the phenomenon of interest 

in this study, cannot be studied experimentally because random 

assignment of individuals to an experiment group, the core of 

experimental control, is not ethical, socially realistic nor 

economically feasible (Pearl, 2000). In other cases, when attempts are 

made to bring the complex problem to a laboratory setting, the 
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experiment becomes a pale shadow of the conditions that actually occur 

in the social milieu. 

Causal modeling, a methodological and analytical technique, 

involves the development of a hypothesized causal explanation of a 

phenomenon that is grounded in theory and empirical evidence and uses 

nonexperimental data (Polit, 1996). Schematically, the researcher is 

able to depict complex relationships among a set of variables and test 

direct and indirect effects, which enhance the model's correspondence to 

reality. The focus in the construction and testing of casual models is 

on identifying all the relevant concepts and correctly specifying the 

relationships among them in the most parsimonious manner possible 

(Hinshaw, 1984; Youngblut, 19~4). Thus, "conditions of causality are 

satisfied through theoretical assumptions, not design procedures" 

(Hinshaw, 1984, p. 7) as with experimental studies. 

Broadly, analysis of data is designed to shed light on the 

question of whether or not the casual model is consistent with the data 

being used. If the model is inconsistent with the data, there is doubt 

about the theory that generated the model. Consistency with a theory 

only lends support to the theory and does not constitute proof of the 

theory (Biddle, Slavings, & Anderson, 1985). Various statistical methods 

to test causal models have been proposed such as path analysis, linear 

structural equation analysis (LISREL, SEM), and cross-lagged panel 

correlational analysis. 

Path analysis is a statistical technique developed by Sewall 

Wright in 1934 (as cited in Billings & Wroten, 1978) that uses ordinary 

least squares regression and path diagrams to attempt to determine the 

unique contributions made by a set of predictor variables (causes) to 

the dependent variable (effect) (Billings & Wroten, 1978). Path analysis 

can test a priori causal hypotheses against a set of observed 

74 



correlations. It also compels the researcher to explain the 

relationships among the variables, to specify and defend the causal 

ordering of the variables, and explore the possibility of variables 

outside the model causing spurious associations (Mason-Hawkes & Holm, 

1989) . 

The covariation of one variable with another is termed a path and 

path coefficients (usually the standardized beta weights) reflect the 

magnitude of the influence of one variable on another in the model. Path 

analysis employs bivariate relationships to form regression-like 

equations with multiple variables. Questions about the minimum number of 

relationships and their direction are answered by observing the size of 

the path (regression) coefficients with and without certain variables 

entered into the equations (Tabachnick & Fidell, 1996). An exogenous 

(independent) variable can have one of three effects on an endogenous 

(dependent) variable: (a) only direct, (b) only indirect, and (c) both 

direct and indirect (Pearl, 2000). Indirect effects are the product of 

the direct paths that comprise the indirect paths. In order for data to 

support the theory, the paths that are predicted to exist should be 

statistically greater than zero or deemed "meaningful" (Billings & 

Wroten, 1978). A path with a significant beta weight of .05 or greater 

is the usual standard for retaining the path in the model. 

Several strict assumptions underlie the use path analysis and 

include both theoretical and statistical factors (Munro, 1997). Among 

others, they include (a) the relationship among the variables in the 

model are linear, have no significant interaction effects and are 

temporally sequenced to allow for causal inference; (b) residuals of 

endogenous variables are not correlated with the variables that precede 

it in the model; (c) the model is recursive in nature; (d) variables are 

measured on an interval scale without error; (e) the variables being 
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correlated must be normally distributed and meet the assumptions of 

homoscedascity; and (f) the temporally ordered and measurable 

relationship between an exogenous and endogenous variable should not 

disappear when the effects of other variables are controlled for 

(Billings & Wroten, 1978; Munro, 1997; Polit, 1996). 

The advantages of using path analysis over multiple regression is 

that this type of analysis enables measurement of direct and indirect 

effects and allows for the decomposition of correlations between any two 

variables, which enhances the interpretation of relationships as well as 

the pattern of effects. Additionally, it is useful in theory building 

and testing when little is known about the causal relationships among 

the variables (Mason-Hawkes & Holm, 1989). 

Path analysis has been used widely in disciplines such as biology, 

education, economics, sociology, psychology, and nursing to examine a 

variety of phenomena. In this next section, selected examples of 

research on adolescent functioning that used path analysis and 

stress-coping theory will be presented. 

Studies Using Stress-coping Theory 
and Path Analysis 

F. M. Lewis (1996) has developed an explanatory multidimensional 

model of the impact of maternal breast cancer on the children and the 

mechanisms by which maternal illness affects the children. Her 

path-analytic model is based on Lazarus' stress and coping theory, 

developmental theory, and family systems theory. The model has been 

tested with four different samples (an average of 60 adolescents aged 

12-18 years per study) during different stages of the mother's illness. 

Both direct and indirect effects exist in the model. At present the 

model includes 10 concepts and their interrelationships. 
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Broadly summarized, the model posits that the family's experienced 

illness-related demands, length of experience with the illness, 

socioeconomic resources, and quality of social support provide the 

background in which the family and adolescent function. Increased 

illness-related demands negatively impinge on the mood of the family and 

increase marital conflict, which diminishes the quality of the parent

child relationship that in turn lowers the level of adolescent 

psychosocial functioning. Mothers were characterized in the 1996 study 

as being less psychologically available, as providing less consistent 

supervision, as being less communicative, as well as exhibiting 

heightened levels of hostility and irritability. Analysis completed on 

the data from these adolescents revealed that up to 28% of the 

adolescent females had abnormally low self-esteem scores (Rosenberg 

Self-Esteem Scale), up to 11% had abnormally high scores on the 

Behavioral Problems Scale of the Child Behavioral Checklist, and 18% 

scored abnormally low on the quality of their relationship with their 

parents and peers. This model explained 32% of the variance in 

adolescent functioning . 

Based on the assumption that the likelihood of initiation of 

sexual intercourse and subsequent sexual behavior is indirectly 

influenced by the quality of mother-daughter relationships operating 

through adolescent depression and alcohol use, investigators formulated 

and tested a path-analytic model (Whitbeck, Conger, & Kao, 1993). The 

sample consisted of 242 females and 301 males aged 13-18 years and the 

data derived from a stratified random sample from a Midwest state. The 

model incorporated three theoretical viewpoints: stress process theory, 

social exchange theory, and social control theory. Separate analyses 

were conducted for both genders. 
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The results, controlling for age, indicated that the quality of 

the mother-daughter relationship for girls was negatively associated 

with depressed effect, measured by a short version of the CES-D 

(g = -.247, 2 < .05). Although girls who manifested depressive symptoms 

were somewhat more likely to use alcohol (g = .151, 2 < .05) and to be 

sexually active (g = .207, 2 < .05), depressed affect was not related to 

either alcohol use or sexual activity among the males. Parental 

supportiveness had no direct effect on participation in sexual activity 

among the girls. The model explained 29% of the variance in sexual 

activity for the girls. The authors postulated that the association 

between depressive symptoms and sexual activity for adolescent girls 

compensated for the lack of supportive relationships with the mother by 

enabling them to establish intimate relations outside the home. 

Three studies conducted by Metzler, Noell, Biglan, Ary, and 

Smolkowski (1994) provide a path analysis of the social context for 

sexual risk-taking behaviors among 609 adolescents (69% female). The 

purpose of the studies was to test a model of the direct and indirect 

influences of family stress, parental factors, and peer factors on the 

risky sexual behaviors of adolescents aged 14-18 years (Metzler et al., 

1994). Family stress was conceptualized as divorce in the family, lack 

of family cohesion, and a tense family environment. Parent factors 

included supportive relationships with adolescents, physical 

availability to provide consistent supervision, and emotional 

availability through shared family activities and communication. Peer 

factors included association with peers engaging in deviant behaviors 

(drug and alcohol use, and delinquency). Risky sexual behavior included 

use of birth control, condoms, anal sex, use of substances with sex, the 

number of casual and high-risk partners, and frequency of sexual 

intercourse. 
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The results of the hierarchical multiple regression analysis 

indicated that mother availability and strong parental monitoring were 

directly and significantly related to less sexual risk-taking behaviors. 

In addition, poor maternal monitoring and greater association with 

deviant peers mediated the effect of family stress on sexual 

risk-taking. More arguments and less communication and fewer shared 

activities also directly influenced engagement in risky behavior. Gender 

was found to be a weak but significant predictor of sexual risk-taking. 

Girls that reported less involvement with their parents exhibited higher 

levels of sexual risk-taking behaviors. This model explained 18% of the 

variance in sexual risk-taking in the primary sample and 21% of the 

variance in the replication samples. All paths in the model were 

significant. 

To uncover the factors that buffer the impact of stressful 

negative experiences on adolescent adjustment, a theoretical model of 

adolescent stress and coping, with social support and social skills 

proposed as moderators and/or mediators, was tested using path analysis 

(Printz, Shermis, & Webb, 1999). The study was conducted among 122 high 

school students, aged 14-19. The stressful events included parental 

illness, economic strain, and divorce. The effects of stressful events 

on impulsive acting-out and delinquent behavior were hypothesized to be 

moderated and/or mediated by coping resources, which included a 

combination of parental and peer support, and problem-solving skills. 

While the authors found that social support was unequivocally related to 

adolescent adjustment, it was not powerful enough to reduce the direct 

impact of family stress on adolescents. Although parental support during 

times of stress appears to be crucial, a successful fit of their 

theoretical moderated model was not attained. 
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All the studies attest to the importance of using more complex 

statistical analyses to explain multifaceted social phenomena. Path 

analysis discourages the researcher from selectively reporting a few 

correlations out of the entire correlation matrix. Rather, the entire 

causal framework must be examined. Although path analysis cannot prove 

causality, rigorous application of the techniques does allow the 

researcher to evaluate if the model is consistent with the available 

data, which is a crucial step in developing causal theories. 

Summary 

Family theory maintains that persons who have an intimate bond 

with an ill person cannot escape the effects of the illness. The family 

member's health status affects them emotionally, cognitively, and 

behaviorally, often changing daily routines, plans for the future, 

feelings and meanings about self, others, and life itself (Rolland, 

1994). However, at present, the available literature provides only scant 

information about a limited number of factors that may mediate or 

moderate the impact of maternal health status on adolescent sexual 

risk-taking behavior. From this review, it is difficult to support or 

draw definitive conclusions that maternal health status is certain to 

adversely affect the adolescent daughter. Increased risk may be 

transmitted through increased family responsibilities, a greater 

understanding of the meaning of poor maternal health status and its 

future implications, and the interaction of these issues with the 

significant developmental tasks of adolescence. 

However, high-stress family environments place adolescent females 

at risk for emotional distress, substance abuse problems and for 

engaging in sexually risky behaviors. Feelings of being supported, cared 

for, and loved and frequent shared interactions with the mothers appear 

to be vital for psychological and sexual health. The deleterious effects 
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of risky sexual behaviors and the use of risky sexual activity to 

relieve tension and alleviate stress warrant further investigation. This 

literature review and theoretical template provided the framework for 

evaluating the models that were examined in this study. 
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CHAPTER III 

PROCEDURE FOR THE COLLECTION AND 

TREATMENT OF DATA 

This secondary analysis of data study was designed to determine 

how much of the variance in adolescent daughter's engagement in risky 

sexual behaviors could be explained by mother's health status and other 

selected intervening variables. A moderated effects model and a mediated 

effects model were examined to determine which model best fits data 

derived from the National Longitudinal Study of Adolescent Health (Add 

Health) (see Figure 1 and Figure 2). The independent variable in the 

models included the mother's health status, while the dependent variable 

was the adolescent daughter's engagement in risky sexual behaviors. The 

intervening moderating and mediating variables were adolescent 

daughter's pubertal status, adolescent daughter's perception of 

mother-daughter connectedness and shared activities, and adolescent 

daughter's depressed affect and anxiety. 

Hierarchical linear regression and a special causal modeling 

technique, path analysis, determined the accuracy of the fit of the 

models to the Add Health data. Path analysis is based on linear 

regression techniques and consists of solving a series of regression 

equations (Munro, 1997). Estimates of path coefficients and correlation 

coefficients were generated from measured variables extracted from the 

public-use Add Health database. 

The population in the study was adolescents in The National 

Longitudinal Study of Adolescent Health. The setting for the study was 

the United States. The study sample consisted of 711 adolescent females 
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who resided in the same home with either their biological or adoptive 

mother throughout both waves of the study. These adolescent daughters 

were menstruating, sexually experienced, but never married. 

Background of the Add Health Study 

The National Longitudinal Study of Adolescent Health {Add Health) 

is an ongoing study that was created in response to a mandate by 

Congress as part of the NIH Revitalization Act of 1993 (Blum & Rinehart, 

1997). The study was mandated to the Carolina Population Center at the 

University of North Carolina, Chapel Hill. The National Institutes of 

Child Health and Human Development (NICHD) are the principle source of 

funding for the study. Additional funding and support have been provided 

by 17 other federal agencies involved in adolescent health (Bearman et 

al., 1997). The National Opinion Research Center, with a large team of 

specially trained researchers, conducted the fieldwork. 

Add Health is a comprehensive data set of a nationally 

representative sample of adolescents in grades 7 through 12 in the 

United States. It incorporates extensive demographic, social, 

psychological, and behavioral attributes related to adolescents. The 

study was designed to help illuminate the factors that affect adolescent 

health and their health-related behaviors, with special emphasis on the 

physical, personal, familial, social, and community contexts of which 

the adolescent is an integral part (Bearman et al., 1997). 

Three general philosophical transactional assumptions are embedded 

within the study (Udry & Bearman, 1998): (a) differences in health and 

health-related behaviors among adolescents are due to disparities in 

their environment, (b) the health behaviors of adolescents are different 

even when they are exposed to the same environment, and (c) the 

existence of health vulnerabilities and strengths of adolescents exposed 

to the same environment are what influence their health and health 
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behaviors. The environment affects the adolescents, but they also choose 

their own environment and in turn influence the environment of which 

they are part, such that the reciprocal interplay between all sources of 

influences is what determines the health and health-related behaviors of 

adolescents. 

To date there have been two waves in this ongoing study, which was 

developed and is maintained and updated by the Carolina Population 

Center at the University of North Carolina, Chapel Hill in collaboration 

with NICHD. Wave I occurred in September 1994 and continued through 

December 1995. It consisted of in-school adolescent surveys, in-home 

adolescent and parent interviews, and a school administrator interview. 

Wave II of the Add Health study was begun in April 1996. It comprised a 

follow-up in-home adolescent interview. Piloting of Wave III began in 

October 2000. 

There are 5,800 variables in the data set which is divided into 

40 sections that include demographic information, general health topics, 

psychosocial attributes, family relationships, sexual behaviors and 

other risk behaviors, as well as interviewer assessments and social 

desirability evaluations. The public-use Add Health data are stored on a 

CD-ROM that is purchased through Sociometrics Corporation. The 

Sociometrics Corporation maintains a staff of consultants who 

continuously update the database and provide technical support. The data 

can be imported into SPSS and SAS statistical programs. Search and 

Retrieval software is available on the CD-Rom to facilitate extraction 

of the variables applicable to the study. 

Add Health Sampling Procedures 

Add Health is a school-based longitudinal study of adolescents in 

grades 7 through 12 in the United States that used a clustered

correlated stratified research design (Bearman et al., 1997). The main 
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sampling frame for the study was a list of 26,666 high schools in the 

U.S., obtained from Quality Education Data, Inc. (Udry & Bearman, 1998). 

All eligible schools had to have had an 11th grade and at least 30 

enrolled students to be included in the study. High schools were then 

sorted on the size of student enrollment (less than 125 students, 

126-350 students, 351-775 students, and more than 776 students); school 

type (private, public, parochial), geographical region, location (urban, 

suburban, rural); and percentage of White students, and then divided 

into groups for sampling (Chantala, 2000). 

From this list, 80 high schools were randomly chosen with 

probability proportional to student enrollment size, while geographical 

region was considered to be the primary stratification variable. In 

addition, 52 feeder schools (junior high and middle schools), without 

seventh or eighth grades, contributing students to the high schools, 

were randomly selected with probability proportional to the percent of 

high school's entering class coming from that feeder school (Chantala, 

2000) (see Appendix A). Proportional sampling implies that researchers 

sample from different strata of the population according to the quantity 

of their representation in the population. 

Approximately 79% of the schools initially contacted agreed to 

participate (Udry & Bearman, 1998). Another school in the same sampling 

stratum replaced schools that refused to participate in the study. 

Schools then provided a roster of all enrolled students and a random 

sample stratified by gender and age was drawn from the rosters. The term 

strata refer to populations that have at least two subpopulations (e.g., 

gender, age, race) and stratum refers to the mutually exclusive segment 

of the population established by one or more characteristics (Polit & 

Hungler, 1999). Parents were informed in advance about the purpose of 

the study, and, thus, had the opportunity to direct their children not 
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to participate in the study. At a specific date, confidential in-school 

surveys were completed by 90% (n = 90,118) of the eligible enrolled 

students in grades 7 through 12. 

From the roster of enrolled students at each school, a random 

sample of 16,000 students (core sample) was chosen to complete the 

in-home interview of Wave I, which took place between September 1994 and 

January of 1996. Approximately 200 students (17 students from each 

strata) were selected from each school pair (high school and feeder 

school) for the core in-home sample, irrespective of school size (Udry & 

Bearman, 1998). This procedure resulted in a self-weighted sample . The 

second wave took place between April 1996 to September 1996 and 

consisted of 14,738 students from the original core sample. 

Several other special over-samples were obtained from the 

in-school interviews. These are represented in Table 2. 

Table 2 

Add Health Over-samples Selected from the In-school Interviews 

Sample 

Well-educated Black sample 

Puerto Ricans 

Cubans 

Chinese 

Physically disabled 

Genetic sample 

Peer friendship network 

Number of Respondents 

1,500 

500 

500 

400 

500 

4,000 

2,500 

The decision to over-sample special racial/ethnic populations was 

made after examining the distribution of the race/ethnicity variables in 

the in-school survey. In the Black well-educated sample, at least 9ne of 

the parents had to have had a college degree. In most cases, the special 
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sample exhausted the number of students available in the school 

administration rosters. The physically disabled sample consisted of 

adolescents with limb disabilities who were attending the core schools. 

For the genetic sample, identical twins to adolescents living in the 

same household with non-shared genes were chosen. The use of these data 

is restricted. The researchers returned to schools they had not used in 

the core sample, as they were unable to obtain a sufficient sampling of 

identical and fraternal twins. A concerted attempt was made to interview 

every enrolled student from two large schools (greater than 1,000 

students) and 12 small schools (less than 300 students) in order to 

develop a saturated friendship network sample. Adolescents were asked to 

nominate five female friends and five male friends and to describe 

activities undertaken with these romantic and non-romantic friends. 

These interconnecting data are available for analysis. 

The Add Health public-use database consists of 6,504 respondents 

randomly drawn from two independent samples. The first sample 

incorporates 50% of the core sample, which is nationally representative 

of adolescents in grades 7 through 12 in the United States. The second 

sample consists of 50% of the over-sampled, well-educated Black 

students, which are those students who have at least one parent that 

completed a college degree . Longitudinal analysis is possible as the 

database includes data from Wave I and Wave II, collected at a one-year 

interval. 

Study Sample 

The population in this study included all female adolescents who 

participated in both Wave I and Wave II of the core Add Health 

public-use database (N = 2,731). Only those 13 to 21-year-old 

adolescents who had resided permanently with either their biological 

mothers or adoptive mothers and had never been married were retained in 
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the sample (g = 2,531). Adolescents were considered to have lived 

permanently with the mother if they had resided in the same home with 

their mothers from at least a year before the in-school interview (1994) 

through the period of the second in-home interview in Wave II (1996). In 

addition, menstruating female respondents who had engaged in at least 

one instance of sexual intercourse in either Wave I or Wave II were 

retained in the study. Exploratory data analysis revealed that the 

respondents were inconsistent in replying to sensitive risky sexual 

behavior questions and some left questions unanswered. For example, some 

girls claimed to have engaged in sexual intercourse in Wave I and then 

in Wave II this was denied. Others refused to state if they would or 

would not have a child if unmarried. Thus, respondents who had been 

inconsistent and who had not fully completed all the questions were 

eliminated from the sample. The final sample consisted of 711 adolescent 

girls. 

Protection of Human Subjects 

The Add Health public-use data base (Wave I and Wave II) have been 

placed at the American Family Data Archive (AFDA), Sociometrics 

Corporation for public use by the principal investigator, J. R. Udry, of 

the Carolina Population Center, University of North Carolina at Chapel 

Hill. Individuals using the public-use data are subject to the Public 

Health Services Act that prohibits any effort to determine or expose the 

identity of any respondent. Permission for the implementation of the 

original study was obtained from the Institutional Review Board of the 

University of North Carolina at Chapel Hill and the relevant school 

boards across the United States. Participation in the study was 

voluntary and all respondents were assured verbally and in writing that 

confidentiality would be maintained. The database, thus, contains no 

personal or community identifiers that can link data to respondents. All 
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users sign a consent form, which signifies compliance with the rules and 

regulations of AFDA and the Public Health Services Act (see Appendix B). 

Use of the data is limited to statistical reporting, analysis, and 

teaching purposes. 

Permission for secondary analysis of data followed the guidelines 

set forth by the Texas Woman's University Institutional Review Board for 

a Level 1 study. Permission to conduct the study was obtained from the 

Institutional Review Board and from the Dean of the Graduate School 

prior to initiation of formal investigation (see Appendix C). 

Confidentiality of data at Texas Woman's University is maintained by 

storing the data on a code-protected server. 

Instrumentation and Data Collection 

The original study instruments were developed by a nationwide team 

of adolescent health researchers at the Carolina Population Center of 

the University of North Carolina at Chapel Hill. The primary goal of the 

study was to collect data from a nationally representative sample of 

adolescents regarding personal attributes and behaviors that may 

influence their current and future health and to embed these within the 

context of the adolescent's life. The data include indices related to 

community, neighborhood, school, peer groups, family, friends, and 

romantic partners (Udry & Bearman, 1998). The intent of the researchers 

was to capture the main indicators of health and risk behaviors of youth 

in America and to make the data of interest and widely available to 

behavioral, social, and health care researchers. Great care was taken to 

screen respondents on age and level of life experience so that only 

appropriate questions were asked of specific groups. For example, girls 

under the age of 15 years were not asked if they had ever been pregnant. 

The Add Health study collected data in areas such as diet, 

physical activity, sexual behavior, sexually transmitted infections, 
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pregnancy, health service use, violence, injury, substance use/abuse, 

and suicidal intentions/thoughts. In addition, data were collected on 

such attributes as pubertal development, height, weight, mental health 

status, family structure, and family functioning. Conceptualization of 

these areas of health and health-related issues derived from a 

resiliency framework, which posits that young people's vulnerability to 

health-compromising outcomes is affected by both the nature and number 

of stressors, as well as the presence of protective factors that buffer 

the impact of those stressors (Resnick et al., 1997). 

All of the 5,800 items in the Add Health database were chosen from 

a variety of standardized and validated instruments used in national and 

state surveys and new subscales were created or items reworded as deemed 

appropriate (Bearman et al., 1997). Items also were provided by 

co-funding agencies and modified as needed. Furthermore, it is the 

researchers' contention that no intact scales were used from the 

literature in the final instruments. Several extensive pilot studies 

were conducted to determine construct, reliability and validity 

evaluation (Bearman et al., 1997). Items were revised and deleted as 

necessary in response to the various pilot study results. 

The data were collected in two waves. Wave I, conducted between 

1994 and 1995, consisted of 20,745 respondents that yielded a response 

rate of 78.9%. In 1996, those adolescents originally in grades 7 through 

11, were followed up for a second interview. Participants were 

remunerated $175 for their time and 14,738 respondents completed 

interviews, yielding a response rate of 88.2%. The National Opinion 

Research Center at the University of Chicago trained 500 interviewers to 

carry out interviews across the United States (Udry & Bearman, 1998). 

The majority of these interviewers were women. Inter-rater reliability 
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testing of the interviewers was conducted following the training 

sessions. No statistics are available for this reliability. 

Written consent was obtained from both parent and adolescent 

before the first in-home interview began. In the interest of 

confidentiality, no paper questionnaires were used. All the adolescents 

were given the Peabody Vocabulary Hearing Test prior to the start of the 

interviews to assess their level of hearing and their level of 

understanding. The in-home interview was laptop computer-administered, 

such that the adolescent's reply was entered immediately into the 

computer. For questions that were not regarded as sensitive (e.g., 

demographic data, diet), the interviewer read the question and the 

answer options to the adolescent. For more sensitive questions (e.g., 

pregnancy, alcohol use) and to ensure optimal replies, the adolescents 

listened to pre-recorded questions through earphones and entered the 

answers themselves (audio-CASI). In maintaining this kind of privacy, 

potential interviewer or parental influence is minimized. 

The adolescent interviews lasted between 1 and 2 hours, depending 

on age and life experience of the idolescent. All adolescents received 

the same interview. However, the stem of the question and number of 

questions differed. For example, questions related to physical 

development are different for male and female adolescents. Specific skip 

patterns were conducted. For example, if the girl answered that she had 

never had sexual intercourse, all the questions related to sexual topics 

were not played for the specific girl. Both waves of the study were 

conducted in a similar manner, but Wave II did not include static 

demographic information (race, gender) collected at Wave I. Several new 

items were added to the Wave II instrument. 

A parent or an adult guardian completed a 30-45 minute in-home 

interview during the same period.that the adolescents completed their 
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in-home interview. Over 85% (g = 12,118) of the parents (the majority 

being mothers) participated in the in-home interviews during Wave I. 

Parent interviews were not conducted during Wave II. Interviewers 

recorded their impression of the household and the reactions of the 

respondents to the questions and noted if there were any interruptions 

by other people in the house during the time of the interviews. 

Specially trained research assistants conducted the data entry 

process. All known errors and recoding information are available to 

users of the data. These instructions can be found in the code books 

that are supplied when purchasing the data from Sociometrics. 

Description of Study Variables 

For the purpose of this study, items were selected from the Add 

Health instruments that corresponded conceptually and operationally with 

the proposed independent and dependent variables based on the 

theoretical framework and the proposed models of the study. In addition, 

descriptive variables such as age, race/ethnicity, mother's employment 

status, family income, mother's education, and mother's marital status 

were selected. Add Health users are encouraged to employ a variety of 

methods to validate items. Reliability coefficients were computed to 

assess internal consistency and reliability of selected scales. 

Selected descriptors of study variables and the corresponding 

reliability coefficients are presented in Table 3. A complete listing of 

all the items used in this study can be viewed in Appendix D. 
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Table 3 

Measures of Selected Study Variables 

Variables 

Independent 
Variables 

Mother's health 
status 

Daughter's pubertal 
status 

Daughter's perception 
of mother-daughter 
connectedness 

Mother-daughter 
shared activities 

Daughter's 
depressed affect 

Daughter's 
anxiety 

Dependent Variable 

Daughter's engagement 
in risky sexual 
behaviors 

Selected Descriptors Number of Items (a) 

Perception of general 
physical health 

Breast development, curvature 
of body, physical development 
(summed) 

Closeness to, perceived caring 
by, feeling loved and wanted, 
satisfaction with relationship 
and communication (summed) 

Number of different activities 
with mother in past 4 weeks 
(summed) 

Feelings of failure, fear, 
depression, blues, sadness, 
and loneliness in past week 
(summed) 

Stomachaches, headaches, crying, 
moodiness, worry, and tiredness 
in past year (summed) 

Use of birth control, condoms, 
alcohol and drug use, pregnancy, 
pregnancy intentions and number 
of sexually transmitted diseases 
(summed) 
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1 

3 

8 (a . 87) 

10 

19 (a . 88) 

9 (a .78) 
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Independent Variables 

The independent variables of this study are comprised of the 

mother's health status, daughter's pubertal status, adolescent's 

perception of mother-daughter connectedness, and shared mother-daughter 

activities, daughter's depressed affect, and daughter's anxiety. 

Additionally, descriptive characteristics of the mother and adolescent 

daughter were extracted. The items have been extensively piloted for 

content and construct validity as part of the survey instrument for Add 

Health (Bearman et al., 1997). 

Mother's Perceived General Physical Health Status 

To assess the perceived general physical health status of the 

mother, one item was selected from the Parent in-home survey at Wave I 

(see Appendix D). Respondents were asked to rate their general physical 

health on a 5-point Likert scale. Responses ranged from excellent (1) to 

poor (5). This item is based on the Centers for Disease Control and 

Prevention (CDC) definition of illness (T. Harvey, personal 

communication, 2000). Self-rated health status reflects the degree of 

morbidity perceived by the respondent. This indicator was recoded such 

that the higher the score the better the mother's health status. 

Pubertal Status 

To assess the pubertal status of the adolescent daughter, a summed 

scale of three items was selected. These three items derived from the 

Female Physical Development Scale in Add Health (see Appendix D). The 

items ask the respondents to best describe the extent of their pubertal 

maturity. These items are based on Tanner's five stages of physical 

development during puberty (Tanner, 1978). Research indicates that 

adolescent's self-report correlates strongly with the assessment of 

trained professionals (£ = . 89) (Gullotta et al., 2000) . 
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Response categories for rating of breast size (item 1) and body · 

curvature (item 2) are based on a five-point Likert scale ranging from 

the same as in grade school (1) to a whole lot more than grade school 

(5). Response categories for the rating of physical development (item 3) 

is based on a 5-point Likert-type scale ranging from look younger than 

most of my peers (1) to look older than most of my peers (5). According 

to Tanner (1978) level five indicates full adult maturity. Scores on 

these three items were summed, yielding a range of 3-15. The higher the 

total score the more advanced the pubertal maturity. 

Adolescent Daughter's Perception of Mother-daughter Connectedness 

To assess the adolescent's perception of being cared for, 

supported and loved by the mother, and the degree of satisfaction with 

the relationship and the quality of the communication between them, an 

8-item scale was constructed. These items are part of the Family 

Relations Scale in Add Health (see Appendix D). Perceptions of maternal 

closeness and caring was assessed by three questions in the scale asking 

adolescents if they feel their mother cares for them, is close to them, 

and if they feel wanted. Response categories are based on a 5-point 

Likert scale with responses ranging from not at all (1) to very much 

(5). Perceptions of maternal warmth and support was assessed by five 

questions that ask the respondent if the mother is warm, if she 

communicates well with the adolescent, if the mother allows 

independence, provides guidance, and is loving. Response categories are 

based on a 5-point Likert scale with responses ranging from strongly 

agree (1) to strongly disagree (5). The latter five items were recoded 

in this study. A summed score incorporating all the items was 

calculated. Higher scores indicated a more positive perception of the 

quality of mother-daughter connectedness. 
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Adolescent Daughter's Perception of Mother-daughter 
Shared Activities 

To assess shared activities among mothers and their daughters, 

items were selected that measured the number of different activities 

engaged in by the daughter with the mother. Ten items were selected from 

the Parent Relations Scale in Add Health (see Appendix D). Each item 

asked the respondent to report if they had participated in a specific 

activity with their mother in the past 4 weeks. The items included 

having gone shopping; played a sport; gone to a religious service; 

talked about life; gone to a movie, play, concert, or sport event; 

discussed a personal problem; argued about the respondent's behavior; 

worked on a school project; discussed school grades; or discussed other 

things happening at school. Each item was scored as a dichotomous 

variable with O indicating that they had not shared in the activity and 

1 indicating that they had shared in the activity. One item (arguing 

about daughter's behavior) was recoded. Items were then summed, such 

that higher scores indicated a greater number of shared activities 

taking place between mother and daughter and lower scores indicated 

fewer shared activities. 

Daughter's Depressed Affect 

To assess the level of daughter's depressed affect, a 19-item 

self-report scale measuring depressive mood and symptoms was selected 

(Resnick et al., 1997). These items are part of the Feelings Scale in 

Add Health (see Appendix D) and are a modified version of the Center for 

Epidemiologic Studies Depression Scale (CES-D) (Radloff, 1991). The 

original CES-D scale contains 20 items. However, only 19 items were used 

in the original Add Health questionnaire. Four subscales (depressed 

affect, happy affect, somatic symptoms, and interpersonal) that assess 

the adolescent's current emotional state have been identified. 
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Respondents are asked how true the items are for them during the 

past week. Response categories are based on a Likert scale with four 

responses ranging from never or rarely (coded O) to a lot or all of the 

time (coded 3). The four items on the happy effect subscale are recoded 

so that the scores on the total scale can be summed. Scores can range 

from 0-57, with higher scores indicating a higher level of depressed 

affect. 

The reliability and validity of this scale is well established and 

has been used in many studies with adolescents and internal consistency 

coefficients range between .84 and .92 (Radloff, 1991). Cut-off points 

differentiating normative mood states from clinical depression are 

recommended by Radloff (1991). The cut-off point differentiating 

normative depressed affect from clinical depression is 20. Resnick et 

al. (1997) first reported using this scale in a study aimed at 

identifying risk and protective factors for adolescents at the 

individual, family and school level. Wave I data from Add Health were 

used. The reliability coefficient was .87 for a sample of 12,118 

adolescents. · 

Daughter's Anxiety 

To assess somatic and behavioral indicators of anxiety, nine 

self-report items were selected from the General Health Scale in Add 

Health (see Appendix D). The selection of the items was based on 

literature review that has established these items as valid indicators 

of anxiety among adolescents (Gerhardt et al., 1999). The items ask the 

adolescent to report how often they have had the condition in the past 

year. The items include frequency of headaches, frequency of 

stomachaches, waking up feeling tired, disturbances in appetite, trouble 

falling asleep or staying asleep, trouble relaxing, moodiness, crying 

spells, and feelings of fearfulness. 
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Response categories for all the items are based on a 5-point 

Likert scale ranging from~ (coded O) to every day (coded 4). The 

scores were then summed such that higher scores (range 0-36) indicated a 

higher level of anxiety. 

Descriptive Characteristics 

Adolescent Daughters 

The two demographic variables included in this study were the 

female respondent's age at Wave II and race/ethnicity variables (see 

Appendix D). Adolescent age was calculated by subtracting the reported 

date of birth from the year the survey was conducted, which was 1996 

(Bearman et al., 1997). 

Race/ethnicity was determined in two stages. First, respondents 

were asked to choose racial categories that best described them. The 

survey allowed for identification of multiple choices and included 

White, Black, American Indian, Asian, and Other. If they indicated that 

they were multiracial they were asked to identify which race best 

described them. Ethnicity is a dichotomous variable based on reports of 

Hispanic background. Race and ethnicity categories were collapsed to 

create one variable. The final categories were White non-Hispanic, 

Black, Hispanic, American Indian, Asian, and Other. 

Mothers 

Maternal demographic variables were all measured at Wave I and 

included age, marital status, level of education, employment status, and 

family income (see Appendix D). The purpose of examining these variables 

was to enable a broader description of the sociodemographic background 

of the mothers and daughters. 

Mother's age was reported as a continuous variable. Current 

marital status is a categorical variable and possible responses included 
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(1) never married or single, (2) married, (3) widowed, (4) divorced, and 

(5) separated. A 9-level categorical scale was used to measure level of 

education, such that the higher the level the more well educated the 

mother. Employment status, a dichotomous item, inquired if the mother 

was employed or not outside the home. To assess family income, mothers 

were asked to estimate how much income they had received from various 

sources in the year prior to the survey. 

Dependent Variable 

The dependent variable is an index of eight domains that measured 

the extent of adolescent daughter's self-reported engagement in risky 

sexual behaviors at Wave II . Each item measured a different aspect of 

the concept of engaging in risky sexual behavior. The theoretical basis 

for this index derived from the Sexual Risk Behavior Scale developed by 

Metzler, Noell, and Biglan (1992). 

The domain use of effective birth control at last sexual 

intercourse is derived from two questions in the Contraception Scale in 

Add Health and is designed to assess the use of pregnancy prevention 

methods at adolescent's last sexual encounter. The adolescent was 

provided with a list of 14 purported birth control choices. The second 

question is a replica of the first question so that the adolescent could 

delineate two different methods of birth control. Based on literature 

review, 6 of the 14 items were considered "effective" methods 

(Kowaleski-Jones & Mott, 1998). These included male condoms, birth 

control pill, Norplant, Intrauterine Device (IUD), Depo-Provera, and 

diaphragm with/without jelly. The items were dichotomized, coding 

adolescents who reported using at least one method of effective birth 

control (code O) and those reporting non-use of effective birth control 

(code 1) 
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The domain use of condoms at last sexual intercourse assesses the 

adolescent's use of barrier protection against sexually transmitted 

diseases. This item is derived from the list of birth control methods as 

described above. Male condom use was the first choice in the list of 14 

methods. This item was dichotomized, coding adolescents who used condoms 

at last sexual intercourse (code 0) and those reporting non-use of 

condoms at last sexual intercourse (code 1). 

To assess the pregnancy status of the adolescent girls, the item 

inquiring if they had ever been pregnant was used. Pregnancy was 

described as having had an abortion, stillbirth, live birth, or placing 

a child up for adoption. This question was solicited from girls 15 years 

and older and was drawn from the Female Physical Development Scale in 

Add Health. This dichotomous item coded respondents who have ever been 

pregnant (code 1) and never been pregnant (code 0). 

To assess the number of previous pregnancies, the girls were asked 

to report on the actual number of pregnancies they had ever had. The 

discrete number of pregnancies was used in this study and ranged between 

zero and four pregnancies. 

To assess the adolescents' intent to have a child if unmarried, 

one item was used. This question was elicited from all the girls and was 

drawn from the Female Physical Development Scale in Add Health. The item 

is dichotomous, coding adolescents who responded they would have a child 

if unmarried (code 1) and those who would not have a child if unmarried 

(code 0) . 

To assess the existence of sexually transmitted diseases among the 

respondents, 10 questions were extracted from the Contraception Scale in 

Add Health. The respondents were asked if a nurse or doctor had 

diagnosed a sexually transmitted disease (STD) between the period of the 

Wave I interview and the Wave II interview. Each item is a dichotomous 
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question. The diagnoses include HIV, Hepatitis B, Gonorrhea, Syphilis, 

Trichomoniasis, Chlamydia, Genital Warts, Genital Herpes, Bacterial 

Vaginosis, and Non-gonococcal Vaginitis. A reply of yes was coded (1) 

and a reply of !lQ was coded (0). Scores were then summed. A higher score 

indicated the discrete number of sexually transmitted diseases that had 

been diagnosed. The study range was between o and 3 diagnoses. 

One item was extracted from the Joint Occurrence Scale in Add 

Health to measure the use of alcohol at last sexual intercourse. This 

item was dichotomized, coding respondents who reported they had imbibed 

alcohol at last sexual intercourse (code 1) and those who reported they 

had not imbibed alcohol at last sexual intercourse (code 0). 

From the Joint Occurrence Scale in Add Health, one item was 

extracted to assess the adolescent's use of drugs at last sexual 

intercourse. This dichotomous item, coded respondents who reported use 

of drugs at last sexual intercourse (code 1) and those who reported 

non-use of drugs at last sexual intercourse (code O). 

In this study, all the items in the risky sexual behaviors index 

were summed with higher scores (possible range 0-13) indicating 

engagement in a greater number of risky sexual behaviors. The summed 

index was considered to be interval level data. Factor analysis was 

performed to determine the dimensionality of this index. Using 

pre-established criteria, a three-factor structure (pregnancy, 

contraception, and covarying sexually-related actions) emerged from 

principal components analysis and best represented the dimensionality of 

this index. 

Treatment of Data 

The SPSS Graduate Pack 9.0 For Windows software program (SPSS, 

l999) was used for exploratory data analysis, correlational analysis, 

factor analysis, regression analysis, and path analysis. Descriptive 
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statistics based on measures of central tendency were used to examine 

and describe the demographic data of the sample and all the variables in 

the study. Exploratory data analysis that employed stem-and-leaf plots 

was used to examine the univariate data for frequency distributions, 

skewness, kurtosis, and outliers. The level of significance for 

hypothesis testing was set at 2 < .05. 

The internal consistency of the mother-daughter connectedness 

scale, the adolescent depressed affect scale, and the adolescent anxiety 

scale was evaluated using Cronbach's alpha coefficient analysis. Alpha 

reliability for a scale can be determined as long as the data reach the 

interval level of measurement (Waltz, Strickland, & Lenz, 1991). Factor 

analysis was employed to determine the components of scales and indices, 

as well as to assess the appropriateness of using summated scores. A 

principal component method using varimax rotation with Kaiser 

normalization was selected as the factor-analytic technique to identify 

which of the items clustered together in a unified concept or factor and 

to examine the possibility of item reduction. The principal components 

method is one of factor extraction that analyzes all variance in the 

measured variables, rather than just their common variance (Polit, 

1996). The variables pubertal status, mother-daughter shared activities, 

adolescent anxiety, and daughter's engagement in risky sexual behaviors 

were subjected to this analysis. 

A correlation coefficient matrix (Pearson product moment) was 

generated to examine all possible relationships among the variables and 

to identify violations of multicollinearity. Multicollinearity occurs 

when variables are too highly correlated, which could inflate the error 

term in regression analysis. To examine all the data for multivariate 

outliers, the Mahalanobis distance procedure was employed. This 
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procedure allows the researcher to identify cases that have an unusual 

pattern and combination of scores. 

The first research question was addressed using bivariate linear 

regression analysis. Linear regression is a statistical procedure that 

assesses how well an independent variable predicts a dependent variable 

using a regression equation. The regression equation is the best linear 

representation of the association between the independent variable and 

the dependent variable because it minimizes the errors of prediction 

(Polit, 1996). Two strength-of-relationship statistics are generated 

from the analysis: a correlation coefficient and its squared value. The 

squared correlation coefficient reflects the proportion of variance in 

the dependent variable that is accounted for by its linear relationship 

with the independent variable. 

The second research question was addressed using two different 

analyses. To determine if a moderated effects model best fits the Add 

Health data, hierarchical multiple regression was used. Multiple 

regression allows the introduction of more than two independent 

variables into the analysis to predict one dependent variable. In 

hierarchical regression, independent variables are entered into the 

model in a series of steps that are controlled by the researcher. The 

order of entry is based on theoretical or empirical evidence (Polit, 

1996). Theory-based analysis better supports the results obtained, 

because competing models can explain the same data (Youngblut, 1994). A 

second reason for using this type of regression analysis is to examine 

the effect of independent variables after the effect of other variables 

has been controlled. This enables the researcher to determine what 

certain variables add to the model. 

Each interaction variable in the moderated effects model (see 

Figure 1), the cross product of the mother's health status and a 
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moderator variable (pubertal status, mother-daughter connectedness, 

mother-daughter shared activities, adolescent depressed affect, and 

adolescent anxiety) were tested separately. The interaction term was 

examined after partialling out the main effects for the independent and 

moderator variables, respectively. Because the interaction terms in a 

multiple regression analysis are the cross products of variables, the 

interaction variable tends to be highly correlated with one or more of 

the other variables. To limit this effect, the independent variable and 

the moderator variables were centered; the mean of each variable was 

subtracted from the individual score (Evans & Lepore, 1997). 

Path analysis, a causal modeling technique, was used to test the 

hypothesized mediated relationships among the variables in the study and 

to determine the overall fit of the mediated effects model to the Add 

Health data (see Figure 2). Causal modeling is related to the 

probability of covariance among variables and at best allows for 

concluding that the specified model is compatible with the available 

data. Path analysis attempts to segregate the separate contributions 

made by a set of interrelated independent variables to many dependent 

variables. It also provides a determination of whether the effects of 

independent variables on several dependent variables are direct or 

indirect or a combination of these (Polit, 1996). 

A path diagram was first generated to illustrate the hypothesized 

direct and indirect relationships among the variables. Each endogenous 

variable in the model was regressed on the variables preceding it in the 

model. Path coefficients, which are the standardized beta weights that 

are produced from the regression equations, were used to represent the 

magnitude of influence of one variable on another (Polit, 1996). 

Mediation analysis involved solving for three regression models in 

separate stages (hierarchical multiple regression). In the first stage, 
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the dependent variable (daughter's engagement in risky behaviors) was 

regressed on the independent variable (mother's health status). In the 

second stage, each mediator (pubertal status, connectedness, shared 

activities, depressed affect, and anxiety) was regressed on the 

independent variable. In the third stage, the dependent variable was 

simultaneously regressed on mother's health status and all the mediator 

variables. This final step controlled for the effect of mother's health 

status on the dependent variable. The amount of mediation was defined as 

the percent reduction of the effect of mother's health status on 

daughter's engagement in risky sexual behaviors as measured by the beta 

weight coefficient (MacKinnon, 2000). 

Summary 

In this chapter, a detailed description of the Add Health database 

was presented together with a description of the Add Health population 

and the sample used in this study. Procedures used for collecting data 

in the Add Health study were explicated and a comprehensive description 

of the study instruments was provided. 

This secondary analysis of data study used regression analysis to 

determine how much of the variance in adolescent daughter's engagement 

in risky sexual behaviors could be explained by the independent 

variables. Theoretical models were created and the independent variables 

of pubertal status, daughter's perception of the mother-daughter 

relationship, and adolescent emotional distress were used as moderating 

and mediating variables in the relationship between mother's health 

status and daughter's engagement in risky sexual behaviors. Hierarchical 

linear regression was executed to test the accuracy of the moderated 

effects model. Path analysis, based on hierarchical multiple regression, 

determined the causal pathways among the variables and was used to 

estimate the accuracy of the mediated effects model. 
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CHAPTER IV 

ANALYSIS OF DATA 

This chapter presents an analysis of the study data and is divided 

into three sections. The first section of the chapter provides a 

description of the sample of 711 adolescent daughters and their mothers 

used in the study. The second section of the chapter provides a 

description of selected exploratory data analysis techniques employed to 

examine each variable in the study. These variables included mother's 

health status, daughter's pubertal status, daughter's perception of 

mother-daughter connectedness, mother-daughter shared activities, 

daughter's depressed affect, daughter's anxiety, and the daughter's 

engagement in risky sexual behaviors. Factor-analytic and reliability 

methods were also employed to evaluate the performance of the 

instruments in the sample. In addition, multivariate exploratory data 

analysis was executed to examine the data for relationships and 

violations of statistical assumptions prior to conducting the 

inferential statistical analyses. The third section of the chapter 

describes the research procedures, presents the results of the 

statistical analyses, and provides a summary of the findings. The 

findings are presented in the numerical order of the research questions. 

Description of the Adolescent 
Daughter Sample 

A sub-sample of 711 female adolescent respondents included in the 

core sample of the public-use Add Health database served as the sample 

for the present study. The sample represents complete data sets used in 

analyses, as respondents were identified by eliminating those with 
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incomplete or inconsistent data. Selection criterion for this study were 

female adolescents who were never married, who had menstruated, who had 

engaged at least once in sexual intercourse and who were enrolled in the 

Add Health study. All female respondents had resided in the same home 

with either their biological mother (98.2%, n = 698) or their adoptive 

mother (1.8%, n = 13) during Wave I and Wave II of the Add Health study. 

Demographic information on age and race/ethnicity were extracted 

to describe the adolescent sample. The mean age was 16.52 years. The 

study range was 13 to 20 years with 88.1% of the respondents in the 15 

to 18-year-old age group. The mode age for the sample was 17 years 

(n 206, 29%). 

White non-Hispanic daughters comprised the majority of the sample 

(56.4%, n = 401). Black daughters accounted for 27.4% (g = 195) of the 

sample, while Hispanic daughters comprised 8.9% (n = 63). Only 1% of the 

daughters (n = 7) comprised the Other race category, while 3.8% (n 27) 

were American Indian and 2.5% (n = 18) were of Asian background. 

Frequencies of adolescent age and the race/ethnicity composition of the 

sample are presented in Table 4. 
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Table 4 

Frequencies of Adolescent Daughter's Age and Race/Ethnicity Composition 

Variable Frequency Percent 

Age: 

13 years 8 1.1 

14 years 46 6 . 5 

15 years 104 14.6 

16 years 171 24.1 

17 years 206 29.0 

18 years 145 20.4 

19 years 29 4.1 

20 years 2 0.3 

Race/Ethnicity: 

White non-Hispanic 401 56.4 

Black 

Hispanic 

American Indian 

Asian 

Other 

N 711. 

195 

63 

27 

18 

7 

Description of the Sociodemographic 
Background of the Mothers 

27.4 

8.9 

3.8 

2.5 

1.0 

Data were extracted from Add Health to describe the 

sociodemographic backgrounds of the mothers. The mean age of the mothers 

of the adolescent daughters in the sample was 40.81 years (SD= 5.33) 

with a range from 29 to 55 years. The majority (62.3%) of mothers were 

married, 25.1% were currently divorced or separated, while 8.6% reported 

being single/never married, and 4.1% were widowed. 

The mean family income was $41,040 per year (SD= 30.86) with 

12.7% of mothers refusing to answer this question. The range of incomes 
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was $0 to $300,000 and the mode was $50,000. The majority of mothers 

(59.7%) had incomes of less than $41,000, while only 2.4% of the mothers 

reported incomes over $100,000. There were 537 mothers (75.5%) who 

worked outside the home. One hundred and eleven mothers (15.6%) had no 

high school diploma, 307 (43.2%) were high school graduates, 134 (18.9%) 

had some college education but no degree, and 159 (22.4%) had completed 

a college degree. 

Univariate Exploratory Data Analysis 

Data that complied with the conceptual and operational definitions 

of the seven variables used in this study were extracted from the Add 

Health study. In this section, findings of the exploratory data analysis 

are presented for each variable. Each instrument was analyzed to 

determine its performance with the sample. Instrument information and 

outcomes are presented with regard to specific content and scoring, 

range of scores, mean of scores, and frequency distribution of scores. 

To evaluate the performance of the instruments with the sample, factor 

and or reliability analysis was conducted. The range, mean, standard 

deviation, skew, and kurtosis of all the variables in the study are 

shown in Table 5. 
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Table 5 

Range, Mean, Standard Deviation, Skew, and Kurtosis of Study Variables 

Variable 

Mother's 
health 

Pubertal 
status 

Connected 

Shared acts 

Depression 

Anxiety 

Risky sex 

N = 111. 

Instrument 
Range 

1-5 

3-15 

0-40 

0-10 

0-57 

0-36 

0-13 

Study 
Range 

1-5 

3-15 

9-40 

0-9 

0-42 

0-28 

0-9 

** p < .01; *** p < .001. 

Study 
Mean 

3.55 

10.67 

33.69 

4.53 

13.24 

11.19 

2.08 

1.01 

2.22 

5.33 

1. 90 

8.21 

5.04 

1. 71 

Skew 

- .324 

- .427** 

-1.021*** 

- .096 

- .873*** 

.567*** 

1.008*** 

Mother's General Physical Health Status 

Kurtosis 

-.278** 

.329 

.882*** 

-.509** 

.546** 

.242 

1.526*** 

One self-report item from the Parent Questionnaire in Add Health 

was used to measure the independent variable of mother's health status. 

This self-report item involved asking the mothers to rate their present 

general physical health status. Possible responses were (5) excellent 

health, (4) very good health, (3) good health, (2) fair health, and (1) 

poor health. This question was used, as self-assessed health status is 

considered to be a reliable and valid indicator and predictor of actual 

morbidity, physical and mental incapacity, as well as mortality (Idler & 

Benyamini, 1997; Idler & Kasl, 1995). 

In the sample, the mean self-reported maternal health status was 

3.55 (SD= 1.01). Approximately two-thirds of the mothers assessed their 

health status as good to very good (n = 474). One hundred and thirty

seven (19.3%) of the mothers considered themselves to be in excellent 

health, 82 mothers (11.5%) assessed their health status as fair, and 

110 



only 18 (2.5%) considered themselves to be in poor health. Table 6 

presents the frequencies of the mother's general physical health status. 

Table 6 

Mother's Perception of Their General Physical Health Status 

Levels of Health 

Excellent 

Very good 

Good 

Fair 

Poor 

N 711. 

Frequency 

137 

234 

240 

82 

18 

Percent 

19.3 

32.9 

33.8 

11.5 

2.5 

Further examination of these data revealed that the distribution 

was significantly negatively skewed (~ = 3.02, p < .01) with a 

non-normal kurtosis value (-.278). Kurtosis values below zero indicate a 

distribution that is either too flat or with too many cases in the tails 

(Tabachnick & Fidell, 1996). Additionally, the Kolmogorov-Smirnov test 

of normality (K-S) revealed a distribution that deviated from normal 

(K-S statistic= 1.95, p = .000). The Kolmogorov-Smirnov statistic tests 

the null hypothesis that the population distribution from which the 

sample data is drawn conforms to a Gaussian (normal) distribution 

(Munro, 1997). If the statistic is significant, the sample distribution 

differs from a normal distribution. As health status is not normally 

distributed in the population (Idler & Kasl, 1995), a significant 

kurtosis was an expected result. Therefore, no transformation of this 

variable was executed. Transformation of data is considered when the 

shape of the data distribution deviates from a normal distribution or 

when there are extreme outliers in the sample (Cohen & Cohen, 1983). 
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Adolescent Pubertal Status 

Three items, derived from the Female Physical Development Scale in 

Add Health, were used to measure the self-assessed pubertal status of 

the adolescent daughters: (a) self-report of the extent of their current 

breast development compared to their breast development in grade school, 

(b) self-report on their current body curvature compared to their body 

curvature in grade school, and (c) self-report of their current general 

physical development as compared to their peers. These items were chosen 

as they best represent the adolescent's pubertal status in comparison to 

both a referent group and a set of norms, such as Tanner's stages of 

pubertal development (Connolly et al., 1996). 

The scores .on the three 5-level Likert items were summed with 

higher scores indicating a more advanced pubertal state. The possible 

range of scores is 3-15. Observed scores ranged from 3-15 with a mean of 

10.67 (SD= 2.22). Individual item analysis indicated that approximately 

500 (70.3%) of the daughters scored between level 3 and level 4, which 

is equivalent to Tanner's Stage III (Tanner, 1978). This level of 

pubertal maturity is indicative of normative, on-time, development for 

adolescent females between 15 to 17 years of age. 

Exploratory data analysis, using frequencies and stem-and-leaf 

plots, determined the shape of the distribution and out of range scores. 

The distribution was significantly negatively skewed. A significant 

positive kurtosis indicated a leptokurtic distribution of scores (more 

peaked than normal). The Kolmogorov-Smirnov (K-S) test for normality 

indicated that this distribution deviated significantly from a normal 

distribution (K-S statistic= .117, 2 = .000). Underestimates of 

variance can occur with leptokurtic distributions, but with samples of 

200 or more this disadvantage disappears (Tabachnick & Fidell, 1996). 
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Seven respondents (1%) reported pubertal advancement below a score 

of 4 and statistically were considered to be outliers. However, this 

result is to be expected, as 13-year-old girls were included in the 

sample and may not have had sufficient time to mature. Thus, they were 

not considered outliers and no transformation of the data was executed. 

Cohen and Cohen (1983) recommend leaving outliers in the sample and not 

transforming data if the outliers account for between 1-2% of the 

sample. Table 5 summarizes the statistics for the index. 

Factor Analysis 

As the three pubertal status items were deemed to represent an 

index, factor-analytic techniques were employed to determine the 

appropriateness of using a summated score and to ascertain if the three 

items could be retained in the analysis and to determine the 

dimensionality of the construct. Factor analysis is used to evaluate if 

certain items cluster together to form underlying dimensions of a 

concept and is critical in the process of developing new instruments 

(Munro, 1997). In this study, factor analysis was used primarily to 

verify that the chosen items for each scale or index could be included 

in the instrument and to provide validity evidence regarding the 

internal structure of the scale. 

The principal components method of factor extraction with varimax 

rotation and Kaiser normalization procedures was used with the sample of 

711 adolescents. With a minimum eigenvalue of 1 and the scree test as 

the criterion for the number of factors, one factor emerged after a 

single rotation that accounted for 56.4% of the variance. Factors 

loadings were set at a minimum of .40. The final factor loadings ranged 

from .558 to .849. The adequate loadings on one factor lend support to 

the presumption that the three items may represent a single construct. 
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Daughter's Perception of Mother-daughter 
Connectedness 

This variable was measured by eight items extracted from the 

Relations with Parents Scale in Add Health. The scores on the 5-level 

Likert items were summed and together represent the daughter's 

perception of maternal caring, support, love, satisfaction with 

communication, and the overall closeness of the relationship. All items 

w~re recoded such that the higher the score, the more positive the 

daughter perceived the mother-daughter connectedness to be. 

The lowest possible score was 8 and the highest possible score was 

40. The observed range was 9 to 40 with a mean of 33.69 (SD= 5.33). 

Four hundred and ten (57.6%) daughters agreed or strongly agreed that 

they were satisfied with the mother-daughter connection, 186 (26.1%) 

moderately agreed that they were satisfied with the relationship, and 

115 (16.3%) disagreed or strongly disagreed that they were satisfied 

with the relationship. 

Exploratory data analysis, using frequencies and stem-and-leaf 

plots, revealed the presence of a significant negatively skewed bimodal 

distribution (~ = 5.78, p <. 001). This implies that the majority of the 

daughters perceived that they had a close relationship with their 

mothers and were generally satisfied with the relationship. The kurtosis 

statistic indicated that the distribution of scores was leptokurtic 

(more peaked than normal) and the significant Kolmogorov-Smirnov 

statistic revealed a non-normal distribution (K-S statistic= .118, 

p = 000). Again, underestimates of variance occur with leptokurtic 

distributions, but as this is a large sample, the effect of the kurtosis 

disappears (Tabachnick & Fidell, 1996). A summary of the statistics for 

the total scale can be found in Table 5. 

Although, in large samples of over 200 respondents the effects of 

deviations from normal diminish, transformation of the data was executed 
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because of the shape of the distribution (Tabachnick & Fidell, 1996) 

Transformation of data is also considered when outliers are present in 

the distribution. In this study, analysis indicated the presence of six 

extreme (more than 3.29 standard deviations from the sample mean) 

outliers for this variable. They were, however, considered an integral 

part of the sample, as Cohen and Cohen (1983) recommend leaving outliers 

in the sample if they account for between 1% to 2% of the sample. 

Transformation of data, using a reflect and square root technique, did 

not engender a normal distribution. The transformation also reduced the 

predictive capability of the variable. Predictive capability in this 

instance is defined as the extent that one variable covaried with 

another variable. The predictive capability of the variable was measured 

by correlating the mother-daughter connectedness variable with the 

daughter's engagement in risky behaviors variable. The correlation 

coefficient was -.132, 2 = .000 before the transformation and£= -.108, 

2 = .005 after the transformation. Therefore, data transformation was 

not used for this variable. 

Factor Analysis 

To evaluate the appropriateness of using this new summated scale, 

factor analysis was performed. In this instance, the principal 

components method of factor extraction with varimax rotation and Kaiser 

normalization procedures was employed. With a minimum eigenvalue of 1, 

using the scree plot as a criterion for the number of factors, one 

factor emerged after a single iteration. This factor accounted for 

53.96% of the variance. Factor loadings were set at a minimum of .40. 

Loadings on the one factor ranged from .451 to .853. As all items loaded 

on one factor, it appears as if all the items may represent a single 

construct and, therefore, all eight items were retained. 
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Reliability 

Cronbach's alpha test of internal consistency was used to examine 

the reliability of this researcher-constructed scale, using the total 

sample of 711 adolescents. As a measure of reliability, the coefficient 

alpha is based on the average correlation among items and the number of 

items in the instrument. The reliability coefficient was determined to 

be .87 with item-to-total correlations ranging from .357 to .749. This 

indicates that this scale demonstrated a strong level of reliability 

(Nunnally & Bernstein, 1994). The researcher is unaware of any other 

study using this exact combination of items to assess connectedness, 

thus, no comparison could be made with other studies. 

Mother-daughter Shared Activities 

An index was generated to operationalize the concept of mother

daughter shared activities from ten dichotomous items that were 

extracted from the Parent Relations Scale in Add Health. Each item asks 

the respondent to report if they had or had not participated in a 

specific activity with their mother in the previous month and, thus, 

reflects the concept of shared activities. One negatively worded item 

was recoded before the summated score was calculated. Higher scores 

indicate a greater number of shared activities taking place between 

mother and daughter. 

Possible scores ranged from Oto 10, with observed scores ranging 

from Oto 9. The sample mean was 4.53 and the mode was 4 (n = 136). 

Exploratory data analysis revealed that this variable was not 

significantly skewed (~ = 1.04, 2 > .OS). However, the distribution 

revealed a significant negative kurtosis (~ = 2.78, 2 < .01). Negative 

kurtosis in this case implies that there are too many cases in the tails 

(Tabachnick & Fidell, 1996). Forty-four (4.9%) of the daughters re~orted 

sharing zero or one activi~y with their mothers, while 36 (5%) of the 
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daughters reported sharing eight or nine activities with their mothers. 

Although, statistically these cases are considered outliers, they were 

considered to represent the actual state of shared activities of the 

sample, and thus were retained in the sample. Additionally, the K-S test 

of normality revealed a distribution that deviated from normal (K-S 

statistic= .114, 2 = .000). Data transformation was not considered for 

this variable, as an index is not expected to display a normal 

distribution (Waltz et al., 1991). In addition, in large samples over 

200, the effect of non-normal variables on hypothesis testing is 

minimized (Tabachnick & Fidell, 1996). Table 5 displays the statistics 

for the index. 

It is interesting to note that the majority of the daughters did 

not go with their mothers to the movies, did not work together on school 

projects, did not go to religious services together, nor did they play 

any kind of sport together. However, on the more interpersonal level, 

the majority of girls were able to discuss school matters, talk about 

personal problems and general life issues even while the majority argued 

with their mothers about their behavior. The most frequently shared 

activity by mother and daughter was going shopping together (72.9%, 

n = s1s). 

Factor Analysis 

Factor analysis was executed to assure the validity of summing the 

scores on this index and to determine the underlying components of the 

concept of mother-daughter shared activities. The principal components 

method of factor extraction with Kaiser normalization procedures was 

used on the sample of 711 girls. With a minimum eigenvalue of 1 and the 

scree test as the criterion for factors, four factors accounting for a 

total of 55.07% emerged after five iterations. Factor loadings were set 

117 



at a minimum of .40 and the final factor loadings ranged from .475 to 

.975. 

Overall, the factor structures were reasonably clear. The first 

factor that explained 21.75% of the variance had three items that 

represent school-related activities (Shared Activities item number 8, 9, 

and 10, see Appendix D). The second factor, explaining 12.27% of the 

variance, concerned interpersonal discussions and contained two items 

(Shared Activities item number 4 and 6, see Appendix D). The third 

factor explaining 10.88% of the variance loaded with four items that 

refer to social activities (Shared Activities item number 1, 2, 3, and 

5, see Appendix D), and the fourth factor had one item (arguing about 

behavior) that explained 10.15% of the variance. From the preceding 

analysis it appears that in this study, the variable mother-daughter 

shared activities is a multidimensional construct that incorporates four 

distinct dimensions. 

Adolescent Depressed Affect 

Depressed affect was measured by using all 19 items of the 

Feelings Scale in Add Health. These 19 items are a modified version of 

the Center for Epidemiologic Studies Depression Scale (CES-D) (Radloff, 

1991). Because the scale assesses the current depressed mood and 

emotional state of the adolescent, it was considered to best represent 

the depressed affect of the adolescent. 

Respondents were asked how true the items were for them in the 

past week. Response categories are based on a Likert scale with four 

levels. Four positively stated items were recoded so that the items 

would conform to the rest of the scale. A higher score indicated a 

greater level of depressed affect. The possible range of scores was 

Oto 57. The observed range was Oto 42. The sample mean was 13.24 
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(SD= 8.21). A clinical cut-off point (a score of 20 and above) has been 

established for this scale to differentiate between normative adolescent 

depression and clinical depression (Radloff, 1991). 

In this study, 82% (g = 565) of the adolescent girls scored in the 

normative range of depression, while 18% (g = 146) scored in the range 

of clinical depression. Inspection of the individual items indicated 

that 38.4% of the girls (g = 273) sometimes or rarely felt hopeful about 

the future, 25% (g = 183) reported that they rarely or only sometimes 

felt happy, and 34.2% (g = 243) reported never or only sometimes feeling 

as good as other people. 

Exploratory data analysis of this scale, using frequencies and 

stem-and-leaf plots, revealed the presence of a significant positive 

skew with a leptokurtic (more peaked than normal) distribution 

(~ = 9.48, £ < .001). In addition, there were five extreme outliers with 

scores above 40. Extreme outliers are considered to be cases that are 

more than 3.29 standard deviations from the mean of the sample 

(Tabachnick & Fidell, 1996). However, as these cases fall within the 2% 

of the sample guideline recommended by Cohen and Cohen (1983), they were 

considered to be representative of the sample under study. Nevertheless, 

a square root transformation of the data was executed to enhance the 

predictive capability of the variable and to decrease violations of 

assumptions of statistical analysis (Tabachnick & Fidell, 1996). 

Although the shape of the distribution improved somewhat, the predictive 

capability of the variable decreased significantly. The predictive 

capability of the variable was examined by correlating this variable 

with the variable, daughter's engagement in risky sexual behaviors. The 

correlation coefficient before transformation was£= .103, £ = .006 and 

£ = .049, 2 = .018 after the transformation. Thus, the decision was made 

to use the untransformed data because, in large samples, a few scores in 
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excess of 3.29 standard deviations from the mean are expected. Table 5 

summarizes the statistics for the depressed affect scale. 

Reliability 

Cronbach's coefficient alpha was used to determine the internal 

consistency of the scale. The alpha coefficient in this study was .88 

for 19 items. Item-to-total correlations ranged from .3306 to .7271. 

This high alpha coefficient indicates that for this sample the scale is 

a reliable estimate of depressed affect. Resnick et al. (1997) reported 

an alpha reliability of .87 for a sample of 12,118 adolescent males and 

females from Add Health. Radloff (1991) has conducted several gender

specific studies among adolescents using the full 20 items and has 

reported reliability coefficients ranging from .84 to .92. 

Adolescent Anxiety 

The variable, adolescent daughter's anxiety, was measured by a 

composite summed score of nine items derived from the General Health 

Scale in Add Health. Respondents were asked how often in the past year 

they had manifested certain attributes and behaviors. Response 

categories were based on a 5-level Likert scale. The items addressed 

somatic signs of anxiety (headaches, stomachaches), behavioral signs of 

anxiety {frequent crying, insomnia), as well as feelings of apprehension 

{fearfulness, trouble relaxing) (see Appendix D). These items have been 

cited in the adolescent psychological literature as best representing 

anxious affect among adolescents (Gerhardt et al., 1999; Vasey & 

Ollendick, 2000). 

The possible range of scores is Oto 36, with an observed score 

ranging between 0 and 28. A higher score reflects a greater level of 

anxiety. The mean for this sample was 11.19 {SD 5.04). Inspection of 

the frequencies and stem-and-leaf plot revealed the distribution 
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deviated from normal (K-S statistic= .060, £ = .000) with a significant 

positive skew and non-significant kurtosis. Six respondents were 

considered extreme outliers, as their scores were above 3.29 standard 

deviations from the sample mean. As the number of extreme outliers was 

less than 1% of the sample and because the distribution of the variable 

was visually near normal, no transformation of the data was undertaken 

(Cohen & Cohen, 1983). 

In general, this sample did not exhibit a high level of anxiety. 

Six hundred four (85%) daughters scored within one standard deviation of 

the sample mean. The two most frequently reported symptoms that occurred 

almost every day among those adolescents reporting high levels of 

anxiety were moodiness and waking up feeling tired. Table 5 summarizes 

the statistics for this variable. 

Reliability 

A researcher-constructed scale was used to measure adolescent 

anxiety. The chosen items were subjected to factor analysis and internal 

consistency testing using Cronbach's alpha coefficient. Factor analysis 

was conducted to investigate the appropriateness of using a summated 

score and to identify the dimensions of the scale. Using the principal 

components method of factor extraction with Kaiser normalization 

procedures, with a minimum eigenvalue of 1 and the scree plot as the 

criterion, one factor emerged. Factor loadings were set to a minimum of 

.40 and the final factor loadings ranged from .489 to .681. This factor 

explained 36.85% of the variance. The evidence that all the chosen items 

loaded on the one factor lends support to the presumption that this 

factor may represent a single construct and supported retaining all the 

chosen items for analysis. 

The Cronbach's alpha coefficient for the anxiety scale yielded an 

alpha of .78 for nine items with 711 valid cases. As this is a newly 
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constructed scale, the reliability is considered to be adequate 

(Nunnally & Bernstein, 1994). Item-to-total correlations ranged from 

.3864 to .5435. 

Adolescent Daughter's Engagement in 
Risky Sexual Behaviors 

The dependent variable, daughter's engagement in risky sexual 

behaviors, was measured by a composite index incorporating eight domains 

related to risky sexual behavior. Items comprising this index derived 

from two scales in Add Health: (a) The Contraception Scale, and (b) the 

Joint Occurrences Scale. The items included use of effective birth 

control at last sexual intercourse, use of condoms at last sexual 

intercourse, pregnancy status, number of pregnancies, future pregnancy 

intentions, number of diagnosed sexually transmitted diseases, use of 

alcohol at last sexual intercourse, and use of drugs at last sexual 

intercourse. These items were extracted based on recommendations made by 

Metzler et al. (1992) as to what best represents risky sexual behaviors 

among adolescent females. 

Six of the items were dichotomous, with high-risk coded as 1 and 

no risk coded as 0. Two of the items, number of previous pregnancies and 

number of sexually transmitted diseases, remained as discrete numbers 

(see Appendix D). All scores were summed, with higher scores designated 

as equivalent to greater engagement in risky sexual behaviors. The 

possible range of scores was Oto 13. The observed scores for the sample 

ranged from Oto 9. The sample mean was 2.08 (SD= 1.71). 

Examination of the exploratory statistics and the stem-and-leaf 

plot revealed a non-normal distribution (K-S statistic= .176, 2 = .000) 

with a significant positive skew (~ = 10.95, 2 < .001). The kurtosis was 

significant, indicating a leptokurtic (more peaked than normal) 

distribution shape (~ 8.33, 2 < .001). Waltz et al. (1991) indicated 
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that non-normal distribution shapes are to be expected in indices 

because not all the respondents reply equally to all questions. 

Transformation of the data was not considered because the distribution 

was expected to deviate from normal. Table 5 summarizes the statistics 

for this index. 

At last sexual intercourse, only 51.5% (g = 366) of the girls had 

used effective birth control methods to prevent pregnancy, while 58.4% 

(g = 415) did not use a condom to prevent the occurrence of sexually 

transmitted diseases. A small minority of the girls had imbibed alcohol 

at last sex (9.6%, n = 68) and 4.4% (g = 31) reported using some form of 

illegal drug at last sex. The majority (90.7%, n = 645) of daughters 

reported not being diagnosed with a sexually transmitted disease. The 

most commonly reported STD was Chlamydia (g = 30) and two daughters 

reported a diagnosis of HIV/AIDS. One hundred and twenty-two (17.2%) of 

the girls had been pregnant at least once. Of these girls, 102 (14.3%) 

had been pregnant once, 16 (2.3%) had been pregnant twice, 3 (.4%) had 

been pregnant three times, and 1 had been pregnant four times. Just over 

one-third (36.3%) of all the girls said they would consider having a 

child if unmarried . 

Factor Analysis 

As engagement in risky sexual behaviors is an index, it was not 

amenable to internal consistency evaluation. However, to assure the 

validity of summing the scores and to determine the underlying 

components of the index, factor analysis was conducted. One of the 

assumptions underlying factor analysis is that the data are interval 

level (Garson, 2000). However, this statistical test is robust in the 

face of violations of the data level assumption. Dichotomous variables 

may be used in factor analysis if the correlation among the items to be 

used in the scale is .70 or lower. Garson indicated that factor loadings 
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of dichotomous items should be examined with care to assess whether 

common loadings reflect a substantive correlation or just the presence 

of high correlations. In this study, only two items were correlated 

(£ = .830) above this cut-off point (ever been pregnant and number of 

pregnancies). 

The principal components method of factor extraction with varimax 

rotation and Kaiser normalization procedures was used with a sample of 

711 adolescent females. A minimum eigenvalue of 1 and the scree plot 

test were used as criteria for factors. Factor loadings were set at a 

minimum of .40. Three factors emerged that accounted for 64.42% of the 

variance with loadings ranging between .460 and .963. 

The first factor that accounted for 27.08% of the variance 

(eigenvalue= 2.167) had two items with loadings greater than .90. 

Loadings in excess of .70 imply there is "at least 50% overlapping 

variance between the variable and the factor" (Polit, 1996, p. 358). 

This factor manifestly captured the experience of pregnancy. The second 

factor accounted for 21.20% of the variance (eigenvalue= 1.696) and had 

two items distinctly loading greater than .90 on one factor. This factor 

represents methods of physical and chemical protection against pregnancy 

and sexually transmitted diseases. The third factor accounted for 16.14% 

of the variance (eigenvalue= 1.291) and had four items loading above 

.40. This factor is labeled covarying sexually related actions. Thus, it 

may be concluded that three factors underlie the eight domains chosen 

for this index. 

Multivariate Exploratory Data Analysis 

Exploratory data analysis among all the variables in the study 

preceded statistical analyses in order to examine the data for 

relationships and to verify the validity of the assumptions of the 

proposed inferential statistical tests. A correlation coefficient matrix 
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for all variables in the study is presented. In addition, 

multicollinearity and multivariate outliers are discussed. 

Correlation Matrix 

A correlation matrix was produced based on Pearson product moment 

coefficients generated by the SPSS version 9 software program in order 

to examine all possible relationships among the variables (see Table 7). 

In general, significant weak to moderate correlations were found among 

the variables in the study. All significant correlations were in the 

hypothesized direction. In this study, correlation coefficient values of 

less than .49 were considered to be weak, values between .SO and .69 

were considered to be moderate, and values above .70 were considered to 

be strong (Munro, 1997). 

Weak but significant correlations (£ < .01) were found between 

mother's health status and mother-daughter shared activities (£ = .158), 

adolescent depressed affect (£ = -.146), adolescent anxiety (£ = -.133), 

and daughter's engagement in risky sexual behaviors (£ = -.197). 

Unexpectedly, there was a non-significant relationship between mother's 

health status and pubertal status, as well as mother-daughter 

connectedness. The hypothesized relationships that were expected to 

occur were founded on the work of several researchers (Belsky et al., 

1991; Graber et al., 1995; Paikoff et al., 1991; Wierson et al., 1993) 

In times of moderate family stress, adolescent girls have been found to 

mature earlier. Moreover, congruent with adolescent developmental tasks, 

there is a distancing from mothers as well as a renegotiation of the 

mother-daughter bond. 

Pubertal status was weakly but positively correlated only with 

adolescent anxiety(£= .170, 2 < .01). Because pubertal status 

correlated with anxiety, a decision was made to retain pubertal status 

as a viable variable in the analyses (Aiken & West, 1991). This was the 
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only variable in the model that did not correlate with all the other 

variables. 

Significant but weak negative correlations were found between 

mother-daughter connectedness and adolescent anxiety(£= -.132) and 

daughter's engagement in risky sexual behaviors (£ = -.199). Weak 

correlations were noted between mother-daughter connectedness and 

adolescent depressed affect (£ = -.309) and mother-daughter shared 

activities (£ = .449). The latter finding is important as it attests to 

a lack of significant multicollinearity, which will be discussed in the 

next section. 

Several other weak correlations existed between the variables as 

indicated in Table 7. The mother-daughter shared activities variable was 

negatively correlated with adolescent depressed affect (£ = -.231), 

adolescent anxiety(£= -.121), and risky sexual behaviors (£ = -.215). 

In addition, both adolescent depressed affect and anxiety revealed 

positive weak associations with risky sexual behavior (£ = .103, 2 < .01 

and£= .094, 2 < .OS, respectively). A moderate association existed 

between depressed affect and anxiety(£= .596). The implication of this 

finding will be discussed in the next section. 
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Table 7 

Pearson Correlation Coefficients for All Pairs of Variables for All Daughters (N = 711) 

Variables 

1. Mother's health status 

2. Daughter's pubertal status 

3. Perception of mother
daughter connectedness 

4. Mother-daughter shared 
activities 

5. Adolescent depressed affect 

6. Adolescent anxiety 

7. Risky sexual behaviors 

1 

1.00 

-.059 

.035 

.158** 

-.146** 

-.133** 

-.197** 

2 

1.00 

.012 

.002 

.063 

.170** 

.040 

3 

1.00 

-.449** 

-.309** 

-.199** 

-.132** 

Note. All significance levels are based on a two-tailed test. 

* R < .OS; ** R < .01. 

4 

1.00 

- .231** 

- .121** 

- . 215** 

5 

1.00 

.596** 

.103** 

6 

1.00 

.094* 

7 

1.00 



Multicollinearity 

Multicollinearity occurs when variables are too highly correlated 

(.85 and above) and may cause problems when conducting regression 

analysis (Tabachnick & Fidell, 1996). variables that exhibit 

multicollinearity contain redundant information. When using multiple 

regression to examine interaction (moderated) effects among·variables, 

multicollinearity among the variables becomes especially problematic 

because it inflates the error term, reduces the effect of the partial 

correlations and raises the critical value of E needed to reject the 

null hypothesis, making interaction coefficients non-significant (Cohen 

& Cohen, 1983). 

An examination of the correlation matrix (see Table 7) reveals 

that the variables were weakly to moderately correlated. Therefore, it 

appears as though multicollinearity would not pose problems in this 

study. Nevertheless, because mother-daughter connectedness and 

mother-daughter shared activities (£ = .449) are two separate indicators 

of the concept of mother-daughter relationship, further investigation 

was necessary (Cohen & Cohen, 1983). This situation was also true for 

two other variables in the study, adolescent depressed affect and 

adolescent anxiety (£ = .596), both of which were indicators of the 

concept of emotional distress. 

To further test the existence of multicollinearity from a 

multivariate perspective, each independent variable was used as a 

dependent variable and regressed on all the other independent variables 

in the study. In each regression analysis, the independent variables not 

used as the dependent variable were entered simultaneously in a block. 

Multicollinearity is examined by inspecting the Tolerance Factor 

(1 - R2
) (Tabachnick & Fidell, 1996). The Tolerance Factor for each 

regression analysis was examined. The closer the result is to 1.00, the 
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less the variables are intercorrelated. For the variables in this study, 

the tolerance ranged from .726 to .978 and, therefore, multicollinearity 

was not regarded as a problem in this study. Table 8 displays the 

results of the analysis. 

Table 8 

Results of Multicollinearity Analysis Using Simultaneous Multiple 

Regression 

IV 

Connectedness 

Shared activities 

Depressed affect 

Anxiety 

R2 = . 04 

Mother's health 

Shared activities 

Depressed affect 

Anxiety 

R2 = . 2 5 

Mother's health 

Connectedness 

Depressed affect 

Anxiety 

R2 = 23 

DV 

Mother's Health 

Connectedness 

Shared Activities 

129 

Beta Weight 

-.080 

.164*** 

-.105* 

-.046 

-.063 

.408*** 

-.203*** 

-.035 

.132*** 

-.419*** 

-.107* 

- . 041 

Tolerance 

.753 

.788 

.726 

.792 

.961 

.930 

.735 

.743 

.978 

.904 

.801 

.743 

(table continues) 



IV 

Mother's health 

Connectedness 

Shared activities 

Anxiety 

R2 = . 4 0 

Mother's health 

Connectedness 

Shared activities 

Depressed affect 

g 2 = . 3 5 

DV 

Depressed Affect 

Anxiety 

Beta Weight 

-.065* 

-.161*** 

-.082* 

. 547*** 

-.031 

-.030 

.034 

.590*** 

Note. IV= independent variable; DV = dependent variable. 

Tolerance 

.963 

.775 

.778 

. 949 

.958 

.750 

.772 

.879 

* 2 < .OS; ** 2 < .01; *** 2 < .001; all beta weights are standardized . 

Multivariate Outliers 

Exploratory data analysis of the univariate frequency 

distributions revealed the presence of several variables with 

significant outliers (mother-daughter connectedness, adolescent 

depressed affect, and adolescent anxiety). Multivariate outliers are 

those cases that have an unusual pattern and combination of scores among 

all the variables in a study (Cohen & Cohen, 1983). In regression 

analysis, outliers not only make a relatively large contribution to the 

variance of the residuals, thus reducing the g2
, but also distort the 

process of regression toward the mean; therefore, Cohen and Cohen (1983) 

recommend using the Mahalanobis distance procedure before making a final 

decision on outliers. Mahalanobis distance is the distance of a specific 

case from the centroid of the remaining cases, where the centroid is the 

point created by the means of all variables in the study. The subsequent 
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use of Chi-square tables then allows the researcher to identify outliers 

according to critical values and the number of independent variables in 

the study, x2 (6) = 22.458, 2 <. 001. In this study, three multivariate 

outliers were found with values exceeding this critical value, but none 

of these cases were outliers in univariate analysis. The goal in 

regression analysis is that all respondents contribute equally to the 

regression solution. As the analyses would use single variables, all 

cases would be able to contribute equally and would not distort the 

regression toward the mean. Thus, the decision was made to retain these 

respondents in the sample for analysis. 

Research Findings 

The findings of the study are presented in this section. The 

presentation of the findings is organized according to the numerical 

order of the research questions being addressed. SPSS Graduate Pack 9 

for Windows computer software was used to conduct all the statistical 

analyses in this study, which included correlational analysis, bivariate 

linear regression, hierarchical multiple regression, and path analysis. 

Basic assumptions that must be met to implement these statistical 

techniques will be included in the discussion. A 2 value of< .05 was 

established a priori for all statistical analyses in the study. 

Research Question 1 

How much variance in adolescent daughter's engagement in risky 

sexual behaviors can be explained by: (a) mother's health status, 

(b) pubertal status, (c) daughter's perception of mother-daughter 

connectedness, (d) mother-daughter shared activities, (e) daughter's 

depressed affect, and (f) daughter's anxiety? 

Bivariate linear regression was used to address this research 

question. Regression is a technique that allows the researcher to 
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predict outcomes and explain the interrelationships among the variables. 

The coefficient of determination, R2
, represents the proportion of 

variance that is shared by two variables and is an index of the 

magnitude of the relationship (Polit, 1996). Some of the assumptions 

underlying this statistical test and strategies to evaluate violations 

of assumptions have been discussed in the previous section (e.g., normal 

distribution of the predictor and outcome variables). To examine the 

other underlying assumptions of regression analysis, bivariate scatter 

plots were computed to analyze the data for linearity and 

homoscedascity. The scatter plots did not reveal a strong linear 

relationship between the independent variables and daughter's engagement 

in risky sexual behaviors. Regression is considered to be a robust test 

that can tolerate violations of assumptions, especially when sample 

sizes are large (Cohen & Cohen, 1983). Furthermore, failure to meet all 

the assumptions does not invalidate the statistical analysis, but only 

weakens it. 

Table 9 displays the results of the bivariate regression analyses 

conducted with each independent (predictor) variable evaluated 

separately. The variables included mother's health status, pubertal 

status, daughter's perception of mother-daughter connectedness, mother

daughter shared activities, adolescent depressed affect, and adolescent 

anxiety. The bivariate relationships between the predictors and the 

daughter's engagement in risky sexual behaviors were significant, except 

for the predictor variable, pubertal status (see Table 9). This variable 

explained virtually none of the variance in adolescent daughter's 

engagement in risky sexual behaviors (Adj. g2 = .000, 2 = .290). 
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Table 9 

Summan: of Bivariate Regression Analysis for All Variables CN = 111) 

Variable Unstandardized g2 Adjusted g2 Std. Error df .E 2 
(Standardized} of Estimate 
Regression 
Coefficient 

Mother's 
health -.334 (-.197) .039 .037 1.68 1,709 28.55 .000 

Puberty .031 ( . 040) .002 .000 1.21 1,709 1. 71 .290 

Connected -.043 (-.132) .018 .016 1. 70 1,709 12.65 .000 

Shared acts -.193 (-.215) .046 .045 1.67 1,709 34.24 .000 

Depressed .022 ( .103) .011 .009 1. 70 1,709 7.65 .006 
t-J affect 
l.J 
l.J Anxiety .032 ( .094) .009 .007 1. 71 1,709 6.28 .012 
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In general, the variance shared between the predictor variables 

and the dependent variable was small. The variable, shared activities, 

shared the largest amount of variance (4.5%), followed by mother's 

health status, which shared 4% of the variance with daughter's 

engagement in risky sexual behaviors (£ = .000, respectively). 

Mother-daughter connectedness shared 2% of the variance, while the 

emotional distress variables (depressed affect and anxiety) each shared 

less than 1% of the variance with daughter's engagement in risky sexual 

behaviors. 

Research Question 2 

Which of two alternative models, a moderated effects model or a 

mediated effects model, best fits the Add Health data? Each model will 

be discussed separately for ease in illustration and discussion. 

The Moderated Effects Model (see Figure 1) 

Theoretically, the inclusion of moderating variables (e.g., 

daughter's pubertal status, daughter's perception of mother-daughter 

connectedness, shared activities, daughter's depressed affect, and 

daughter's anxiety) in a model would enable the researcher to determine 

"when" and under what conditions a relationship occurs between the 

predictor variable (mother's health status) and the outcome variable 

(adolescent daughter's engagement in risky sexual behaviors) (Bennett, 

2000). Specifically, the association of the predictor variable with the 

outcome variable depends on the level or value of the moderator variable 

(the interaction effect), because moderators are intervening variables 

that affect the direction and or strength of the relationship (Evans & 

Lepore, 1997). 

Figure 3 represents the statistical depiction of the moderated 

effects model used in this study and the steps in the process. 
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Step 1 IV DV 

Mother's 
Health .... 

r 
Status 

Daughter's 

Step 2 IVs 
Engagement 

Each In 
Moderator 
Variable .... Risky Sexual r 

Entered 
Separately Behaviors 

Step 3 Interactions 

MHS 
X 

Each ... 
Moderator r 

Variable 
Entered 

Separately 

Note. Adapted from Bennett, J. A. (2000}. Mediator and moderator 
variables in nursing research: Conceptual and statistical 
differences. Research in Nursing & Health, 23, 417. 

IV= independent variable; DV = dependent variable; MHS = mother's 
health status; X = multiplied by. 

Figure 3. Schematic depiction of the statistical analysis of the 

moderated effects model. 
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Hierarchical multiple regression analysis was performed to test the 

moderated effects model (Aiken & West, 1991; Baron & Kenny, 1986). In 

hierarchical multiple regression, the researcher enters the predictor 

variables into the equation in a series of steps that are indicated by 

the model. This allows the researcher to evaluate what each variable 

adds to the equation at each phase after controlling for the effects of 

the previous stage. 

The following regression equation was used in this study to test 

the interaction effects (Aiken & West, 1991, p. 43): 

(1) 

The outcome (Y) variable (daughter's engagement in risky sexual 

behaviors) is predicted by individual moderator variables: a is the 

intercept, bis the slope of each variable to the outcome, xis the 

independent variable (mother's health status), z represents the specific 

moderator variable, xz represents the product of the independent 

variable and the specific moderator variable, and e represents the error 

term. 

The independent variable (mother's health status) and one 

moderator variable at a time were entered sequentially into the equation 

(see Figure 3). The independent variables did not have to be significant 

predictors of the outcome variable (risky sexual behaviors) in order to 

continue to test for interaction effects (Aiken & West, 1991). The 

interaction term (xz), which is the product of the independent and 

moderator variable, was entered last into the equation. To account for 

multicollinearity and to facilitate interpretation of interaction 

effects, centered variables were employed [Aiken & West, 1991). Centered 

variables were calculated by subtracting the sample mean from each 

individual score of each independent variable. The results of the 
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statistical analysis for all moderator variables are displayed in Table 

10. 

The results of the regression analysis using Equation 1 revealed 

that pubertal status was not a significant moderator variable in this 

study (B = -.054, £ = .142). Additionally, there was a non-significant 

main effect for pubertal status on daughter's engagement in risky sexual 

behaviors, indicating that this variable does not contribute to 

explaining the daughter's engagement in risky sexual behaviors (see 

Table 10). 

No significant interaction effect was found between 

mother-daughter connectedness and mother's health status (B = -.046, 

£ = .213). However, the separate main effects for both variables on 

daughter's engagement in risky sexual behaviors were significant (see 

Table 10). This indicates that each variable had an independent effect 

on the daughter's engagement in risky sexual behaviors regardless of the 

level of the other variable. The addition of the mother-daughter 

connectedness variable to the regression equation added 2% to the 

predictive capability of the model and the independent variables 

together explained 5% of the variance of the dependent variable, 

E (2,708) = 20.392, £ = .000. Thus, for these variables there is 

stronger evidence of an additive effects model rather than a moderated 

effects model. 

The variable, mother-daughter shared activities, evidenced a 

similar tendency, a non-significant interaction effect with mother's 

health status (B = -.045, £ = .222). Both variables, however, exhibited 

significant main effects on the daughter's engagement in risky sexual 

behaviors (see Table 10). Once again, each variable explained part of 

the variance of the dependent variable regardless of the level of the 

other variables in the equation. Shared activities added 3.5% to the 
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Table 10 

Results of Hierarchical Multiple Regression Analysis for the Effect of 

All Moderator Variables on the Dependent Variable, Daughter's Engagement 

in Risky Sexual Behaviors (N = 711) 

Variables 

Health status 

Pubertal status 

MHS x puberty 

R 
R change 

Health status 

Connectedness 

MHS x connect 

R 
R change 

Health status 

Shared act 

MHS x shared act 

R 
R change 

Health status 

Depression 

MHS x depress 

R 
R change 

Health status 

Anxiety 

MHS x anxiety 

R 
R change 

Step 1 
Standardized 
Regression 
Coefficients 

-.197*** 

.197 

.039 

-.197*** 

.197 

.039 

.197*** 

.197 

.039 

-.197*** 

.197 

.039 

-.197*** 

.197 

.039 

Step 2 
Standardized 
Regression 
Coefficients 

-.195*** 

.028 (ns) 

.199 

.040 

-.192*** 

-.126** 

.233 

.016 

-.167*** 

-.188*** 

. 271 

.035 

-.186*** 

.076* 

. 211 

.006 

-.189*** 

.072 (ns) 

.210 

.005 

Step 3 
Standardized 
Regression 
Coefficients 

-.191*** 

.025 (ns) 

-.054 (ns) 

.206 

.042 

-.192*** 

-.128** 

-.046 (ns) 

.238 

.002 

-.173*** 

-.186*** 

-.045 (ns) 

.274 

.002 

-.184*** 

.070 (ns) 

-.053 (ns) 

.217 

.003 

-.188*** 

.071 (ns) 

-.008 (ns) 

.210 

.000 

* p ~ .01; ** p ~ .01; *** p ~ .001; ns = nonsignificant. 

Note. MHS = mother's health status;~= multiplied by. 

138 



prediction, for a total of 7% of the variance explained of the 

dependent variable when combined with mother's health status, 

E (2, 708) = 27.978, 2 = .000. The additive effect of the variables 

appears to be stronger than the moderating effect of the variables. 

Adolescent depressed affect did not interact with mother's health 

status to predict the daughter's engagement in risky behaviors 

(g = -.053, 2 = .155). Depressed affect revealed a significant main 

effect in the second step (see Table 10), however, when controlling for 

the interaction effect and mother's health status in the third step, the 

relationship between adolescent depression and daughter's engagement in 

risky sexual behaviors was no longer significant. 

Similarly, adolescent anxiety did not interact with mother's 

health status to predict the daughter's engagement in risky sexual 

behaviors (g = -.008, 2 = .822). Additionally, there was no evidence of 

any main effect for this variable (see Table 10). That is, when 

controlling for mother's health status, this variable was a 

non-significant predictor of the daughter's risky sexual behaviors. 

Since the results demonstrated that no moderated effects reached 

statistical significance, it can be concluded that the moderated effects 

model does not fit the data derived from the Add Health study. Figure 4 

displays the final statistical results for the moderated effects model. 

Mother's health status, mother-daughter connectedness, and mother

daughter shared activities were the only variables that were significant 

independent predictors of the daughter's engagement in risky sexual 

behaviors in this analysis. 
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*** 2 < .001. 

Figure 4. Final statistical results for all moderators in the moderated effects model. 



The Mediated Effects Model 

Mediator variables (e.g., pubertal status, mother-daughter 

connectedness, shared activities, adolescent depressed affect, and 

adolescent anxiety) attempt to specify "how" and 11 why 11 the association 

between the independent variable (mother's health status) and the 

outcome variable (daughter's engagement in risky sexual behaviors) 

occurs (Evans & Lepore, 1997). In this study, it was hypothesized that 

mother's health status would influence the mediator variables, which, in 

turn, would affect the daughter's engagement in risky sexual behaviors. 

Specifically, the mediators were hypothesized to account for all of the 

association between mother's health status and the daughter's engagement 

in risky sexual behaviors. 

In mediation analysis, the focus is on describing the causal 

pathways from the independent variable of interest to the outcome 

variable through direct and indirect effects. Path analysis, based on 

multiple regression analysis, was used to test the hypothesized links in 

the model. In addition to the assumptions of multiple regression, there 

are four assumptions that are unique to path analysis: (a) the flow of 

causation among variables is unidirectional, (b) all variables in the 

model are measured without error, (c) each residual is uncorrelated with 

the variables that precede it in the model, and (d) variables are 

measured on an interval scale. Compliance with these assumptions was 

deemed adequate in this study. 

The first step in path analysis is to diagram the path model. This 

model included all hypothesized direct paths as well as single and 

multiple variable mediated paths (see Figure 5). To calculate path 

coefficients (beta weights), hierarchical multiple regression was 

employed to regress each endogenous variable on those variables that 

precede it in the model (Munro, 1997). Directional arrows in the diagram 
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Pubertal Status 
(Mediator) 

Mother-Daughter 
Connectedness 

(Mediator) 

Mother-Daughter 
Shared Activities 

(Mediator) 

Mother's Health 
Status 

(Stressor) 

Daughter's Engagement 
In Risky 

Sexual Behaviors 
(Outcome) 

Adolescent 
Depressed 

Affect 
(Mediator) 

Adolescent 
Anxiety 

(Mediator) 

Figure 5. Path diagram of the hypothesized mediated effects model. 
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indicate the cause-and-effect process. For ease of illustration and 

discussion, the single variable mediated model will be discussed first, 

followed by the multiple variable mediated models. 

Single Variable Mediation Analysis 

Five variables (pubertal status, mother-daughter connectedness, 

mother-daughter shared activities, adolescent depressed affect, and 

adolescent anxiety) were assumed to mediate the relationship between 

mother's health status and the daughter's engagement in risky sexual 

behaviors. Figure 6 represents the single variable mediation model. 

The mediation analysis conducted in this study was based on the 

criteria posited by MacKinnon (2000). Applying his opinion to the 

present research, three causal hypotheses (three steps) were tested 

based on estimates from regression equations. 

Equation 1 depicts the first causal hypothesis, where the total 

effect of the mother's health status on the daughter's engagement in 

risky sexual behaviors was estimated (Step 1). 

Y = tX + e1 (1) 

Y is the outcome variable (daughter's engagement in risky sexual 

behaviors), Xis the independent exogenous variable (mother's health 

status), t represents the regression coefficient of the relationship 

between the independent and dependent variable (total effect), when this 

relationship does not include controlling for the mediators, e is the 

unexplained variability, and the intercept is not shown to simplify 

presentation. The relationship does not necessarily have to be 

significant to continue with the analysis. 
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Pubertal Status 
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Mother-Daughter 
Shared Activities 

Mother's Health 
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Sexual Behaviors 

Note. Numbers are standardized beta weights. 

** R < .01; *** R < .001. 

Adolescent 
Depressed 

Affect 

Adolescent 
Anxiety 

Figure 6. Path analysis for the single variable mediated model. 
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The second causal hypothesis (Step 2) is an estimate of the effect 

of mother's health status on each exogenous mediator (pubertal status, 

daughter's perception of mother-daughter connectedness, mother-daughter 

shared activities, adolescent depressed affect, and adolescent anxiety) 

and was estimated by the followi~g equations: 

Xml 0'1 X + €2 (2) 

~2 = 0'2 X + €3 ( 3) 

Xm3 0'3 X + €4 (4) 

xm4 0'4 X + Es (5) 

Xms 0'5 X + €6 (6) 

a represents the regression coefficients of the effects of 

mother's health status (X) on each mediator, ~i-s are the individual 

mediators (1 = pubertal status, 2 connectedness, 3 = shared 

activities, 4 = depressed affect, 5 = anxiety), e 2 _6 denotes unexplained 

variability, and the intercepts are not included to simplify 

presentation . 

. Equation 7 is used to examine whether the mediators are 

significant predictors of the daughter's engagement in risky sexual 

behaviors when both mother's health status and all the mediators are 

simultaneously entered into the equation (Step 3). 

y (7) 

B1 _5 represent the regression coefficients of the relationship 

between the mediators and the daughter's engagement in risky sexual 

behaviors when controlling for the effect of mother's health status on 

the daughter's engagement in risky sexual behaviors, t represents the 

regression coefficient of the relationship between mother's health 

status and the daughter's engagement in risky sexual behaviors when 
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controlling for the effects of the five mediators, and e7 denotes 

unexplained variability. 

The value of the total mediated effect equals the difference in 

the regression coefficients relating mother's health status to the 

daughter's engagement in risky sexual behaviors (t - c). If a 

significant total effect is reduced to zero (i.e., t = O) when all five 

mediators are entered into the model, then the impact of mother's health 

status on the daughter's engagement in risky sexual behaviors is 

entirely mediated by the five mediators. Standardized regression 

coefficients are used to examine the final outcome. 

Results of the analysis are displayed in Table 11 and Figure 6. 

These results revealed that the impact of the mother's health status on 

the daughter's engagement in risky sexual behaviors was reduced from 

B = -.197, 2 .000 in step one to B = -.163, 2 = .000 in step 3. This 

implies that t (the effect of mother's health status on the daughter's 

risky sexual behaviors when controlling for the effect of the mediators) 

was not reduced to zero. Thus, the impact of mother's health status on 

daughter's engagement in risky sexual behaviors was not fully mediated 

by the five variables. This result confirms that a fully mediated model 

does not fit the Add Health data. 
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Table 11 

Results of the Mediation Analysis for All Five Mediators 

Regression Variables 

RSB on mother's 
health status 

Puberty on MHS 

Connect on MHS 

Shared acts . on MHS 

Depression on MHS 

Anxiety on MHS 

RSB on health status 

RSB on puberty 

RSB on connectedness 

RSB on shared acts 

RSB on depression 

RSB on anxiety 

Step 1 
Beta Weight 

-.197*** 

Adj. R2 

.039 

Step 2 
Beta Weight 

- . 059 (ns) 

. 035 (ns) 

.158*** 

-.146*** 

-.113** 

Adj. R2 

.002 

.000 

.024 

.020 

.011 

Note. RSB = risky sexual behaviors; MHS = mother's health status; on 
Final model: f(6,704) = 9.936, 2 = .000. 

** Q < .01; *** Q < .001; tl = 711. 

Step 3 
Beta Weight 

-.163*** 

. 024 (ns) 

-.045 (ns) 

-.163*** 

. 002 (ns) 

. 042 (ns) 

regressed on. 

Adj. R2 

Final 

.070 



The above results do provide support, however, for the existence 

of a partially mediated effect between mother's health status and 

daughter's engagement in risky sexual behaviors, which was accomplished 

by the variable mother-daughter shared activities. Partial mediation 

occurs when a predictor variable (mother's health status) has both a 

direct and indirect effect on the outcome variable (Evans & Lepore, 

1997) and is defined as the amount of reduction in the absolute size of 

the standardized regression coefficient when all mediators are 

controlled (MacKinnon, 2000). 

There was a 17.26% reduction in the direct effect of mother's 

health status on daughter's engagement in risky sexual behaviors, from 

g = -.197 tog= -.163 (£ = .000, respectively). This result suggests 

that the mother's ,health status had a direct effect on the daughter's 

engagement in risky sexual behaviors: the better the self-rated health 

of the mother, the less the daughter engaged in risky behaviors. 

Moreover, maternal health status had an indirect effect on daughter's 

engaging in risky sexual behavior through its influence on the number of 

activities shared by mother and daughter (B = .158, 2 = .000). 

Specifically, a higher level of self-rated health status was associated 

with more mother-daughter shared activities, which, in turn, was 

associated with less engagement in risky sexual behaviors. All other 

variables were non-significant in the final equation (see Figure 6). 

The standard error of estimates of the different relationships in 

the partially mediated model was used to evaluate whether the reduction 

in effect of mother's health status on daughter's engagement in risky 

sexual behaviors was indeed significant (Kenny, 1999). Both the standard 

error of the relationship between mother's health status and mother

daughter shared activities (a) and the standard error of the 

relationship between shared activities and risky sexual behaviors 
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(b) were used. The test of a significant partially mediating effect is 

given by dividing the product of (a) and (b) by the square root of the 

following variance equation: 

( 8) 

The ratio is treated as a~ score and a number larger that 1.96 in 

absolute value is significant at p < .OS. The results of this test 

indicated that the variable, mother-daughter shared activities, was a 

significant partial mediator (~ = 1.995, p < .OS) of the relationship 

between mother's health status and daughter's engagement in risky sexual 

behaviors. 

Multiple Variable Mediated Paths 

In the original path diagram (see Figure 5), several complex 

multiple variable mediated paths were hypothesized to exist. Paths to 

and from pubertal status were non-significant; therefore, no mediated 

effects could be determined (see Table 11). Several of the paths to and 

from mother-daughter connectedness were non-significant; therefore, all 

paths utilizing this variable could not be determined. Paths from both 

emotional distress variables (depressed affect and anxiety) had 

non-significant direct associations with daughter's engagement in risky 

sexual behaviors; therefore, all paths utilizing these variables to 

calculate indirect effects could not be determined. Table 12 displays 

the result of the analysis used to calculate the path coefficients for 

Figure 7, which represents the final path model for both the single 

variable and multiple variable mediated paths. In this path analysis, 

each endogenous variable is regressed on all the variables preceding it 

in the diagram (hierarchical regression). All the variables preceding 

the specific endogenous variable used in the regression equation are 

entered simultaneously. 
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Table 12 

Results of Multiple Regression Analysis for All Paths in the Mediated 

Effects Model (N = 711) 

Variable 

Mother's health on RSB 

Puberty on RSB 

Connected on RSB 

Shared activities on RSB 

Depressed affect on RSB 

Anxiety on RSB 

Adj . R 2 = . O 7 3 

Mother's health on shared acts 

Pubertal status on shared acts 

Adj . R 2 = . 0 2 2 

Mother's health on anxiety 

Pubertal status on anxiety 

Connectedness on anxiety 

Shared acts on anxiety 

Adj . R 2 = . 0 7 3 

Mothers health on connectedness 

Pubertal status on connectedness 

Adj . R 2 = . 0 O O 

Mother's health on depressed 

Pubertal status on depressed 

Connectedness on depressed 

Shared acts on depressed 

Adj . R 2 = . 12 4 

Mother's health on puberty 

Adj . R 2 = . 0 0 2 

Standardized Regression 
Coefficient 

-.163 

.024 

-.045 

-.163 

.002 

.042 

.159 

.011 

-.093 

.166 

-.187 

-.023 

.036 

.014 

- .118 

.059 

-.264 

-.095 

-.059 

Note. On= regressed on; RSB risky sexual behaviors. 
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.000 

.519 

.293 

.000 

.993 

.304 

.000 

.762 

.012 

.000 

.000 

.580 

.337 

.712 

.001 

.092 

.000 

.018 

.116 



Pubertal Status 
(Mediator) 

. 
0 .... .... 

' . 
0 .... 
~ 

Mother-Daughter 
Connectedness 

(Mediator) 

Mother-Daughter 
Shared Activities 

(Mediator) 

Mother's Health 
Status 

(Stressor) 

Daughter's Engagement 
In Risky 

Sexual Behaviors 
(Outcome) 

Note. * R < .OS; ** R < .01; *** 2 < .001. 

Figure 7. Final path model for all variables. 
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Of interest to note is that when the emotional distress variables 

(depressed affect and anxiety) were each employed as dependent variables 

during the multiple variable mediated analysis, a partial mediated 

effect (using the variable shared activities as the mediator) was 

evident. Table 13 displays the results of the partial mediation analysis 

and Figure 8 is a schematic depiction of the results of the analysis. 

Table 13 

Results of the Partial Mediation Analysis between Mother's Health Status 

(IV), Mother-daughter Shared Activities (Mediator), Adolescent Depressed 

Affect, and Adolescent Anxiety (DVs) 

Regression 
Variables 

Depressed on MHS 

Shared acts on MHS 

Depressed on MHS 

Depressed on shared 

Anxiety on MHS 

Shared acts on MHS 

Anxiety on MHS 

Anxiety on shared 

Step 1 
Beta 

-.146*** 

-.113** 

Adj. ,R2 Step 2 
Beta 

.02 

.158*** 

.01 

.158*** 

Step 3 
Beta 

-.112** 

-.214*** 

-.096* 

-.106** 

Note. IV= independent variable; DV = dependent variable; 
Beta= standardized beta weights; on= regressed on; 
MHS mother's health status. 

* p < .OS; ** p < .01; *** p < .001. 
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Mother's Health Status (IV) 

Mother-Daughter 
Shared Activities 

(Mediator) 

_____ •2_1_4_....., ________ ► Depressed Affect 
(DV) R2 = .06 

Anxiety 
(DV) 

R2=.02 

Note. Numbers in parentheses represent the originol beta weights of the 
direct effect on the IV on the DV, before controlling for the 
effect of the mediotor. 

IV• independent vnriable; DV = independent variable. 

*~<.OS; ** Q < .01; *** Q < .001. 

Figure 8. Schematic representation of the partial mediated ~ffect among 

mother's health status, shared activities, depreBsed affect, and 

anxiety. 
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There was a significant 23.3% reduction of the original 

standardized regression coefficient between mother's health status and 

depressed affect. The original regression coefficient (B = -.146, 

2 = .000) decreased to B = -.112, 2 = .002, ~ = 3.55, 2 < .01. Mother's 

health status had both a direct and indirect effect, via shared 

activities, on the daughter's level of depressed affect. Specifically, 

the better the self-rated health status of the mothers, the lower the 

level of reported adolescent depressed affect. The better the health of 

the mothers, the more they participated in shared activities, which, in 

turn, led to a lower level of depressed affect among the daughters. 

Although there was a 15% reduction for anxiety, it was not a significant 

reduction (~ 1.45, 2 > _.OS). The implications of these findings will 

be discussed in Chapter V. 

In conclusion, although the relationship between mother's health 

status and daughter's engagement in risky sexual behaviors was not fully 

mediated by the five mediator variables, significant partial mediated 

effects were found for the mother-daughter shared activities variable. 

Shared activities partially mediated the relationship between mother's 

health status and the daughter's engagement in risky sexual behaviors 

and between mother's health status and daughter's depressed affect. 

Thus, overall, a limited mediated variable model better fits the Add 

Health data than does the moderated effects model. 

Additional Findings 

The unexpected lack of significant results for the moderated 

effects model and the limited significant findings for the mediated 

effects model, led the researcher to further explore the data in order 

to reach a definitive conclusion concerning which model best fits the 

Add Health data. A review of the literature indicated that differing 

research results have been found based on race/ethnicity variations. 
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Investigation into the antecedents of engaging in risky sexual behavior 

portrays dissimilarities among adolescents from different racial and 

ethnic backgrounds (Billy, Brewster, & Grady, 1994; Gullotta et al., 

2000). This attribute was controlled for in the analysis to ascertain 

the overall effect of race/ethnicity in the models. 

Three race/ethnicity groups were considered: White non-Hispanic, 

Black, and Hispanic adolescent girls. The Asian and Other race/ethnicity 

groups were not considered in this analysis due to the small size of the 

samples. A correlation matrix for each of the race/ethnic groups is 

presented in Tables 14, 15, and 16. Perusal of the correlation matrices 

reveals that race had a differential and influential effect on the 

variables in this study. In general, the strength of the correlations 

among the variables was weakest for the White girls and strongest among 

the Blacks and Hispanics. Thus, it appears as if for the White girls, 

there are other variables, not included in the model, that explain their 

engagement in risky sexual behaviors. When comparing the separate 

race/ethnicity results with the results of all the girls combined (see 

Table 7), the White girls appear to "dilute" the magnitude of the 

correlation coefficients. 
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Table 14 

Pearson Correlation Coefficients for All Pairs of Variables for White non-Hispanic Daughters 

m = 401) 

Variables 1 2 3 

1. Mother's health status 1.00 

2. Daughter's pubertal - .109* 1.00 
status 

3. Perception of mother- .051 .097 1.00 
daughter connectedness 

4. Mother-daughter shared .129** .024 .508** 
activities 

5. Adolescent depressed - .157** .061 -.301** 
affect 

6. Adolescent anxiety - .132** .132** -.173** 

7. Risky sexual behaviors - .168** .108* -.109* 

Note. All significance levels are based on a two-tailed test. 

* Q < .OS;** Q < .01. 

4 5 6 

1.00 

-.225** 1.00 

-.137** .631** 1.00 

-.184** .051 .085 

7 

1.00 



Table 15 

Pearson Correlation Coefficients for All Pairs of Variables for Black Daughters rn: = 195) 

Variables 1 2 3 4 5 6 7 

1. Mother's health status 1.00 

2. Daughter's pubertal - .031 1.00 
status 

3. Perception of mother- .051 .199* 1.00 
daughter connectedness 

4. Mother-daughter shared .192** -.027 .360** 1.00 
activities 

5. Adolescent depressed - .154* .152* -.282** -.210** 1.00 
affect 

1-l 
U1 6. Adolescent anxiety -
...J 

.110 .273** -.284** -.144* .210** 1.00 

7. Risky sexual behaviors - .183* .010 -.094 -.203** .030 .080 1.00 

Note. All significance levels are based on a two-tailed test . 

* 12 < .OS; ** 12 < . 01. 



Table 16 

Pearson Correlation Coef f icients_for All Pa_irs_of Vp.r_iables fcrr_His2anic Daughters m = 63) 

Variables 1 2 3 4 5 6 7 

1. Mother's health status 1.00 

2. Daughter's pubertal - .122 1.00 
status 

3. Perception of mother- .162 .215 1.00 
daughter connectedness 

4. Mother-daughter shared .271* .009 .265* 1.00 
activities 

5. Adolescent depressed - .252* .059 -.378** -.247* 1.00 
affect 

f-J 
6. Adolescent anxiety .161** -.142 -.005 V1 - .082 .713** 1.00 

CX> 

7. Risky sexual behaviors - .328** .015 -.138 -.113 .324** .274* 1.00 

Note. All significance levels are based on a two-tailed test . 

* 12 < .OS; ** 12 < . 01. 



To determine the effect of race/ethnicity in the moderated and 

mediated effects models, the original race/ethnicity variable was dummy 

coded into two separate dichotomous variables, using the Black 

adolescents as the reference group. In the first variable, White was 

coded as 1 and the Black and Hispanic girls were coded as o. In the 

second variable, Hispanic was coded 1 and the White and Black girls were 

coded as o. These variables were considered independent variables and 

were entered into Equation 1 (moderated effects) and Equation 7 

(mediated effects) as described previously. 

The Moderated Effects Model With 
Race/Ethnicity Variables 

Both race/ethnicity dummy coded variables were entered 

simultaneously with mother's health status in the first step of the 

statistical analysis for the moderated effects model (see Figure 3). By 

entering these variables in step one, and thus controlling for the 

effect of race/ethnicity, it was possible to determine whether any of 

the moderating variables (pubertal status, mother-daughter 

connectedness, mother-daughter shared activities, adolescent depressed 

affect, and adolescent anxiety) added to the equation (Polit, 1996). The 

results for this analysis are displayed in Table 17. 
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Table 17 

Results of Hierarchical Multiple Regression Analysis for Race/Ethnicity 

Variables and All Moderator Variables (N = 659) 

Variables 

Health status 

White 

Hispanic 

Pubertal status 

MHS X puberty 

MHS x White 

MHS X Hispanic 

White x puberty 

Hispanic x puberty 

R 
R2 change 

Health status 

White 

Hispanic 

Connectedness 

MHS x connect 

MHS x White 

MHS X Hispanic 

White x connect 

Hispanic x connect 

R 
R2 change 

Health status 

White 

Hispanic 

Shared act 

MHS x shared act 

Step 1 
Standardized 
Regression 
Coefficients 

-.188*** 

-.111** 

- . 008 (ns) 

.230*** 

.053 

-.188*** 

-.111** 

- . 008 (ns) 

.230*** 

.05339 

-.188*** 

-.111** 

-.008 (ns) 

160 

Step 2 
Standardized 
Regression 
Coefficients 

-.185*** 

-.116** 

-.012 (ns) 

.052 (ns) 

.236 

.003 

- . 182*** 

-.117** 

-.014 (ns) 

-.095* 

.249* 

.009 

-.162*** 

-.109** 

-.014 (ns) 

-.156*** 

Step 3 
Standardized 
Regression 
Coefficients 

-.200*** 

-.120** 

- . 015 (ns) 

.050 (ns) 

- . 074 (ns) 

.047 (ns) 

-.035 (ns) 

. 088 (ms) 

.004 (ns) 

.248 

.004 

-.188*** 

-.117** 

- . 018 (ns) 

-.102* 

-.027 (ns) 

.023 (ns) 

- . 038 (ns) 

.004 (ns) 

. 009 (ns) 

.254 

.003 

-.170** 

-.111** 

-.014 (ns) 

-.182*** 

-.040 (ns) 

(table continues) 



Variables 

MHS x White 

MHS X Hispanic 

White x shared 

Hispanic x shared 

R 
R2 change 

Health status 

White 

Hispanic 

Depression 

MHS x depress 

MHS x White 

MHS x Hispanic 

White x depress 

Hispanic x depress 

R 
R2 change 

Health status 

White 

Hispanic 

Anxiety 

MHS x anxiety 

MHS x White 

MHS x Hispanic 

White x anxiety 

Hispanic x anxiety 

R 
R2 change 

Step 1 
Standardized 
Regression 
Coefficients 

-.230*** 
.053 

-.188*** 

-.111** 

-.008 (ns) 

.230*** 

.053 

-.188 *** 

-.111** 

- . 008 (ns) 

.230*** 

.053 

Step 2 
Standardized 
Regression 
Coefficients 

.277*** 

.024 

-.181*** 

-.111** 

- . 011 (ns) 

.042 (ns) 

.234 

.002 

-.178*** 

-.121** 

-.011 (ns) 

-.077* 

.243* 

.006 

Step 3 
Standardized 
Regression 
Coefficients 

. 020 (ns) 

-.049 (ns) 

. 019 (ns) 

. 050 (ns) 

.284 

.003 

-.184** 

-.112** 

-.028 (ns) 

. 040 (ns) 

-.103* 

. 005 (ns) 

- . 021 (ns) 

. 050 (ns) 

. 082 (ns) 

.261* 

.013 

-.186*** 

-.119** 

- . 013 (ns) 

. 059 (ns) 

- . 001 (ns) 

.024 (ns) 

-.032 (ns) 

.004 (ns) 

. 051 (ns) 

.247 

.000 

Note. MHS = mother's health status; Hisp = Hispanic; x = multiplied by. 
The dependent variable is engagement in risky sexual behaviors. 

* 2 ~ .OS; ** 2 ~ .01; *** 2 ~ .001; ns = non-significant. 
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The results of the moderated effects analysis indicated that 

mother's health status and White race/ethnicity had a significant main 

effect on the daughter's engagement in risky sexual behaviors (B = -.188 

and B = -.111, respectively). Mother's health status independently 

predicted daughter's engagement in risky sexual behaviors regardless of 

race and the presence of the moderator variables. The mean sample score 

on the risky sexual behavior index for White non-Hispanic daughters was 

.111 points lower than the risky sexual behaviors sample mean for Black 

daughters (reference group) (B = -.111, 2 < .01). The actual mean score 

for the White daughters was 1.86 (SD= 1 . 64) and the score for the Black 

daughters was 2.35 (SD= 1.82). There was no significant difference in 

the mean scores between Hispanic daughters and Black daughters for the 

variable engagement in risky sexual behaviors. The mean score for the 

Hispanic daughters was 2.29 (SD= 1.86, 2 = .784). When partialling out 

the effects of the race/ethnicity variables, the independent effects of 

mother's health status and adolescent depression, a statistically 

significant interaction effect emerged between mother's health status 

and adolescent depressed affect (B = -.103, 2 < .05). This suggests that 

the strength of the influence of mother's health status on the 

daughter's engagement in risky sexual behaviors depends upon the 

daughter's level of depressed affect. Additional research is needed to 

investigate for which subgroup of daughters the interaction effect is 

more potent. 

The Mediated Effects Model with 
Race/Ethnicity Variables 

The two dummy coded race/ethnicity variables were entered into the 

mediation analysis as hypothesized mediators of the relationship between 

mother's health status and daughter's engagement in risky sexual 

behaviors (see Equation 7). The other mediating variables included 
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pubertal status, mother-daughter connectedness, shared activities, 

adolescent depressed affect, and anxiety. In this situation the 

race/ethnicity variables did not perform as mediators. 

Race/ethnicity was then used as the independent variable in the 

mediation analysis and mother's health status was used as a mediator 

with all the other mediator variables entered into the equation. The 

results of the full mediation analysis can be found in Table 18. 

Table 18 

Results of the Mediation Analysis with Race/Ethnicity as the Independent 

Variables (N 659) 

Regression 
Variables 

RSB on White 
RSB on Hispanic 

MHS on White 
MHS on Hispanic 

Puberty on White 
Puberty on Hispanic 

Connected on White 
Connected on Hispanic 

Shared acts on White 
Shared acts on Hispanic 

Depressed on White 
Depressed on Hispanic 

Anxiety on White 
Anxiety on Hispanic 

RSB on White 
RSB on Hispanic 

RSB on MHS 
RSB on puberty 
RSB on connected 
RSB on shared acts 
RSB on depressed 
RSB on anxiety 

Step 1 
Beta 

-.136*** 
-.035 (ns) 

Adj. 
g2 

.017 

Step 2 
Beta 

.146*** 
-.041 (ns) 

.044 (ns) 

.054 (ns) 

-.033 (ns) 
-.057 (ns) 

-.143** 
- . 050 (ns) 

-.048 (ns) 
.084* 

.076 (ns) 
-.003 (ns) 

Step 3 
Beta 

-.112** 
-.029 (ns) 

-.158*** 
-.044 (ns) 
-.034 (ns) 
-.143** 
-.048 (ns) 

.076 (ns) 

Note. Beta= standardized beta weight; RSB = risky sexual behaviors; 
MHS = mother's health status; on regressed on. 

Final model: f (8, 650) = 8.457, 2 = .000. 

*2 < .OS; **2 < .01; ***2 < .001. 
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The findings revealed the existence of a 17.6% reduction in the 

effect of the White race/ethnicity variable on daughter's engagement in 

risky sexual behaviors when both the White race/ethnicity variable and 

mother's health status (mediator) simultaneously predicted the 

daughter's behavior. The initial g (-.136) decreased to B = -.112, 

2 < .01. The reduction was significant (~ = 3.089, 2 <. 01), indicating 

that mother's health status partially mediated the relationship between 

White race/ethnicity and daughter's engagement in risky sexual 

behaviors. Figure 9 is a schematic depiction of the mediation process 

for the White race/ethnicity variable, mother's health status, and 

daughter's engagement in risky sexual behaviors. This partial mediation 

explained 5% of the variance in the daughter's engagement in risky 

sexual behaviors. 

Moreover, the results {B = .146, 2 < .001) suggest that the mean 

score on the mother's health status scale for White girls was 

significantly higher than the mean score on the mother's health status 

scale for Black girls. White daughters have mothers with better health 

status {M = 3.66, SD= .99) than Black daughters {M = 3.34, SD= 1.01, 

2 = .000). The better health status of the mothers, in turn, influences 

the extent to which the White girls engaged in risky sexual behaviors. 

The significant direct path between White race/ethnicity and risky 

sexual behaviors indicates that, on average, White girls engage in less 

risky sexual behaviors than do the Black girls. 
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Mother's Health Status (Mediator) 

White ___ -_.I_IZH" __ c-_._i3_5 ....... _>;.__. __ ..,► Daughter's Engagement in 
(IV) Risky Sexual Behaviors (DV) 

Note. Numbers are standardized beta weights. The number in parentheses 
-- represents the direct effect before mediation. 

** R < .01; *** R < .001. 

Figure 9. Mediation process for White race/ethnicity, mother's health 

status, and daughter's engagement in risky sexual behaviors. 
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Significant main effects emerged from the mediation analysis: 

mother's health status (B = -.158, 2 = .000) and mother-daughter shared 

activities (B -.143, 2 = .01) served as independent protective factors 

to reduce the probability of engaging in risky sexual behaviors. 

Additionally, there was weak evidence that for the Hispanic girls, the 

mean sample score on the depressed affect scale was higher than the mean 

sample score of the Black girls (reference group) (B = .084, 2 = .031). 

The actual scores indicate a mean of 13.24 (SD= 7.37) for the Black 

girls and a mean score of 15.11 (SD= 8.34) for the Hispanic girls. The 

Hispanic race/ethnicity variable evidenced a non-significant 

relationship with all the other variables and, therefore, was not a 

mediator in this process. 

The final conclusion to be drawn from these additional analyses is 

that race/ethnicity tempers the effect of mother's health status on the 

daughter's engagement in risky sexual behaviors. It also provided 

support to conclude that both a limited moderated variable effects model 

and a limited partial mediated effects model best fit the Add Health 

data. Therefore, it may be expedient to include both moderating 

variables and mediating variables for this sample. Further research is 

needed to investigate exactly how race/ethnicity interacts in the models 

and to identify other factors that may be involved in the process. 

Summary of Findings 

Adolescent females (g = 711) from the public-use Add Health data 

were used as the sample in this study. The sample was limited to 

menstruating, never married adolescents who were sexually experienced, 

and resided permanently in the same home with their mothers. The mean 

age of the girls was 16.52 years and the majority of the girls (56.4%) 

were of White non-Hispanic background. The typical mother was a 41-year-
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old, married high school graduate, who worked outside the home, and 

reported an income of $41,000 per year. 

Exploratory univariate and multivariate data analysis was 

conducted on all variables in the study. It was determined that the 

violations of the assumptions of the statistical tests (bivariate linear 

regression, hierarchical multiple regression, and path analysis) 

undertaken in this study would make minimal difference and that failure 

to meet all assumptions would not negate the analyses, but only weaken 

support for the results obtained. 

All scales had alpha reliability coefficients of .78 and above and 

factor analysis supported the use of summated scales for selected 

independent variables and the dependent variable. Intercorrelations 

among variables were weak to moderate. Several unpredicted 

non-significant relationships emerged. For example, pubertal status and 

all other variables in the study were uncorrelated. The variable anxiety 

was the only exception. No significant relationship was found between 

mother's health status and mother-connectedness and between this latter 

variable and daughter's engagement in risky sexual behaviors. 

Additionally, there was no correlation between the emotional distress 

variables and daughter's engagement in risky sexual behaviors. 

Bivariate linear regression was used to address Research Question 

1, which asked how much of the variance in daughter's engagement in 

risky sexual behaviors could be explained by maternal health status, 

pubertal status, daughter's perception of mother-daughter connectedness, 

and mother-daughter shared activities. Very little of the variance of 

the dependent variable was explained by these variables. Mother-daughter 

shared activities and maternal health status were found to explain the 

most variance, 4.5% and 4%, respectively. 
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Hierarchical multiple regression and path analytic techniques were 

used to address Research Question 2. This question asked which of two 

alternative models, a moderated effects model or a mediated effects 

model, best fit the Add Health data? 

Five variables (pubertal status, mother-daughter connectedness, 

shared activities, adolescent depressed affect, and anxiety) were 

hypothesized to moderate the relationship between mother's health status 

and daughter's engagement in risky sexual behaviors (see Figure 1). The 

moderated model did not fit the Add Health data, as no significant 

interaction effects were found. 

The aforementioned five variables were also hypothesized to 

mediate the relationship between mother's health status and daughter's 

engagement in risky sexual behaviors (see Figure 6). A fully mediated 

model did not emerge from the analysis. However, a significant partial 

mediated effect via the variable mother-daughter shared activities was 

revealed (~ = 1.995, 2 < .OS). Therefore, maternal health status 

directly and indirectly influenced the daughter's engagement in risky 

sexual behaviors. The variable, shared activities, was also a 

significant partial mediator of the relationship between mother's health 

status and daughter's depressed affect (~ = 3.554, 2 < .01). Multiple 

variable mediation analysis could not be conducted because of the lack 

of correlations among several of the variables. 

Additional analysis of the data incorporated race/ethnicity 

variables to investigate the moderated effects model and the mediated 

effects model. When controlling for race, a significant mother's health 

status X depressed affect interaction was found, lending support to the 

conclusion that effect of mother's health status on the daughter's 

engagement in risky behaviors is moderated by the level of the 

daughter's depressed affect. Mother's health status was found to be a 
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significant partial mediator of the relationship between the White race/ 

ethnicity variable and the daughter's engagement in risky sexual 

behaviors (~ = 3.089, 2 < .01). 
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CHAPTER V 

SUMMARY OF THE STUDY 

This study was designed to investigate what impact the mother's 

health status had on the daughter's engagement in risky sexual behaviors 

and to determine by which mechanisms this effect occurred. This chapter 

summarizes the study and presents a discussion of the findings of the 

study. Conclusions regarding the findings of the current study and 

implications for nursing practice are presented, as well as conclusions 

and implications related to the Add Health study. Recommendations for 

future research are also presented. 

Summary 

Through the use of bivariate regression analysis, hierarchical 

multiple regression, and path analysis, the following two research 

questions were addressed in this study. The first question asked how 

much of the variance in the daughter's engagement in risky sexual 

behaviors could be explained by the mother's health status and other 

selected variables. The variables included daughter's pubertal status, 

daughter's perception of mother-daughter connectedness, mother-daughter 

shared activities, daughter's depressed affect, and daughter's anxiety. 

The second question asked which of two alternative models, a moderated 

effects model or a mediated effects model, best fit data derived from 

the National Longitudinal Study of Adolescent Health (Add Health) (see 

Figure 1 and Figure 2) . 

The Add Health study was considered especially suitable for this 

study as it was expressly designed to allow the investigation of various 

facets of health and health-risk . behaviors of adolescents residing in 
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the United States. Secondary analysis of this data provided a rich 

source of information concerning the personal, familial, and 

psychosexual attributes and behaviors of the sample of adolescent 

daughters and their mothers used in the study. While the developers of 

the Add Health study generalize their research findings to the 

adolescent population in the United States, the results of this study 

are limited to the sample of adolescent daughters and their mothers used 

in this study. 

Stress process theory (Lazarus & Folkman, 1984) provided the 

theoretical framework and guided the generation of the causal models and 

variables used in this study. According to this transactional theory, 

maladaptive behavioral outcomes (engagement in risky sexual behaviors) 

are believed to result from the complex interplay between the objective 

nature of the stressful situation, characteristics of the situation, 

cognitive appraisal of the situation, the adolescent's emotional 

reaction to the situation, and the amount of perceived support in the 

environment. The primary goal of this theory is to identify distal, 

proximal, moderating, and mediating factors that determine whether and 

to what extent a stressor may affect the adolescent. 

The sample for this study consisted of 711 adolescent females 

who had resided in the same home with either their biological mothers 

(g = 698) or their adoptive mothers (n = 13) during the two waves of the 

Add Health study. All respondents were never married, menstruating 13-20 

year females who had engaged in at least one instance of sexual 

intercourse. The sample mode was 17 years and the majority of girls were 

of White non-Hispanic background (56.4%). 

The typical mother was a 41-year-old, married, high-school 

graduate, who worked outside the home, and had an income of $41,000. 

Fourteen percent of the mothers rated their health as fair to poor . and 
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86% rated their health as good to excellent. The mean maternal health 

status was 3.55 (range 1-5). 

The instruments used to examine the data in the study were 

constructed from individual items in the Add Health database. Univariate 

and multivariate exploratory analysis were performed to examine the 

variables for patterns and variations in distribution. Factor-analytic 

techniques and reliability studies confirmed the validity, reliability, 

and appropriateness of using summated scales. 

The pubertal status index exhibited a range of scores from 3 to 15 

(M = 10.67). The daughter's perception of the mother-daughter 

connectedness variable revealed a range of scores from 9 to 40 

(M = 33.69) and a Cronbach's alpha coefficient of .87. The mother

daughter shared activities variable exhibited a range of scores from O 

to 9, with a mode of 4 . The adolescent depressed affect scale ranged in 

scores from Oto 42 (M = 13.24) and had a Cronbach's alpha coefficient 

of .88. The adolescent anxiety scale revealed a range of scores from O 

to 28 (M = 11.19) and a Cronbach's alpha coefficient of .78. The index, 

daughter's engagement in risky sexual behaviors, ranged in scores from O 

to 9, with a sample mean of 2.08. 

Results of bivariate regression analysis used to address Research 

Question 1 revealed that the independent variables shared between 1% 

(emotional distress variables) and 4.5% (mother-daughter shared 

activities) of the variance with daughter's engagement in risky sexual 

behaviors. Analysis of data related to Research Question 2 indicated 

that neither the hypothesized moderated effects model nor the mediated 

effects model was supported by the Add Health data. 

Since the statistical analysis did not support the original 

hypothesized mediated effects model, it is reasonable to consider the 

possibility that a trimmed path model may better fit this sample. 
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Results to be discussed in the following section are reflected in the 

trimmed path model. A trimmed path model allows for a more parsimonious 

explanation of the phenomenon under investigation and is useful "at the 

exploratory stage of model development" (Polit, 1996, p. 424). Although 

the basic worth of the initial model was established, clearly the impact 

of the mother's health status on adolescent females is a complex 

phenomenon that warrants further study. The proposed final path model is 

diagrammed in Figure 10. 

Discussion of Findings 

The findings of the two research questions addressed in this study 

are discussed in this section. This is followed by a discussion of 

findings resulting from additional statistical analyses. 

Research Question 1 

How much variance in the adolescent daughter's engagement in risky 

sexual behaviors can be explained by (a) the mother's health status, 

(b) the daughter's pubertal status, (c) the daughter's perception of the 

mother-daughter connectedness, (d) mother-daughter shared activities, 

(e) adolescent depressed affect, and (f) adolescent anxiety? 

Bivariate linear regression was used to address this question. The 

R2 statistic derived from this analysis represented the proportion of 

variance of the dependent variable that is accounted for by its linear 

relationship with the independent variable under discussion. In general, 

the amount of variance explained by the independent variables was small. 

An in-depth discussion of each variable follows. 
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~ All numbers are standardized beta weights. 

* 2 < .OS;** Q <. 01; *** Q <. 001. 

Adolescent 
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Adolescent 
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Figure 10. Trimmed path model for all adolescent daughters 
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Mother's Health Status 

Mother's health status independently explained 4% of the variance 

in daughter's engagement in risky sexual behaviors. The negative 

correlation coefficient indicated that the better the self-rated health 

of the mother, the less the daughter engaged in risky sexual behaviors. 

This variable remained robust across all other potential influences on 

the outcome variable and indicates that the mother's health status has a 

significant effect on the daughter's behaviors. 

Cook (1990), in his discussion on causal relationships in 

psychosocial research, maintains "R2 never equals 1 or even close to it" 

(p. 18), because of the complex multiple interrelated explanations that 

accompany this kind of research. Nevertheless, advantages follow from 

even the marginal gains in explanation that single variables and studies 

typically achieve and lend credence to the effect of the specific 

variable on the outcome measured. 

In secondary analysis of data, the researcher is limited by the 

questions in the original study and perhaps, the small amount of 

variance explained could relate to the nature of the general physical 

health status question asked of the mother (see Appendix D). A more 

specific question related to the extent of maternal functioning with 

differing levels of health and how the adolescent perceived the mother 

was functioning, may have elicited a stronger response. 

This result supports the findings of other researchers that poor 

maternal health has a negative influence on the externalizing behaviors 

of adolescent daughters (Armsden & Lewis, 1993; Morgan et al., 1992; 

Reiss et al., 1993). Maternal illness has been implicated as a 

significant risk factor for early initiation of sexual intercourse, teen 

pregnancy, and childbearing (Brimeyer, 1998; Carlson et al., 1984; 

Ravert & Martin, 1997). While research has mainly focused on maternal 
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chronic and life-threatening illness, Armistead et al. (1995) asserted 

th~t the principal risk factor for maladaptive behavior among 

adolescents may be the "presence of perceived maternal ill health or 

distress, rather than a specific diagnostic category" (p. 412). The 

presence of a mother with poor health during adolescence generates 

increased implicit and explicit family responsibility demands for the 

female adolescent and increases her level of emotional distress (Grant & 

Compas, 1995). Some adolescents may act out their anger and frustration 

at disrupted life plans, routines, and the perceived "loss" of the 

mother by engaging in risky behaviors. 

Pubertal Status 

Pubertal status explained virtually none of the variance in the 

daughter's engagement in risky sexual behaviors and was uncorrelated 

with any of the other variables in the study, except for a weak 

association with adolescent anxiety. These findings were unexpected as 

they contradict previous research undertaken in recent years 

demonstrating an association between level of pubertal maturation, 

particularly early and late development, and initiation of health risk 

behaviors (Graber, 1995; Tschann et al., 1994; Udry, 1994). These 

authors found that early maturing females and those who considered 

themselves to be more developed than their peers exhibited significantly 

more emotional distress and sexually promiscuous and unsafe behavior 

than their late-developing counterparts. Other researchers have 

attempted to explain the lack of association between pubertal status and 

sexual activity by asserting that pubertal maturity is only linked to 

initial instigation of sexual intercourse (Alasker, 1996; Crockett et 

al., 1996). Once intercourse has taken place, it is the girl's cognitive 

maturity, non-use of alcohol and drugs, and ability to persuade her 
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partner to comply with contraceptive choices, that are the most salient 

factors in establishing a healthy sexual life. 

Cumulative stress models have been used to examine behavioral 

changes associated with pubertal development (Paikoff & Brooks-Gunn, 

1990; Wierson et al., 1993). These models suggest that adolescents who 

experience stressful life events concurrently with pubertal'development 

are more prone to heightened emotional distress and maladaptive 

functioning such as substance abuse and sexual acting-out. The results 

of this study do not support these models. 

Daughter's Perception of the Mother-daughter Connectedness 

This variable shared only 2% of the variance with the daughter's 

engagement in risky sexual behaviors. One possible explanation for this 

result is the significant negative skewness and a non-normal kurtosis 

found for this variable (see Table 5). Non-normal distributions produce 

underestimates of the variance of variables (Tabachnick & Fidell, 1996). 

In large samples, the use of variables that are not normally distributed 

does not negate the analysis, but does weaken the results. 

The correlation coefficient was in the expected direction: the 

more connected the daughter feels to her mother, the less she engages in 

risky sexual behaviors. The strong association between mother-daughter 

closeness and engaging in risky sexual behaviors found in the literature 

was not revealed in this study (Danziger, 1995; Inazu & Fox, 1980; 

Jaccard et al., 1996; Luster & Small, 1994). However, the results of 

this study concur with that of Whitbeck et al. (1993, 1992} who reported 

weak correlations of~= .042 and~= .102, respectively, between 

mother-daughter relationship and adolescent participation in risky 

sexual behaviors. Their conceptualization of the variables was similar 

to that used here. 
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While the amount of explained variance may be small, the finding 

itself lends support to the premise that a strong mother-daughter 

relationship acts as a protective barrier to decrease the extent of the 

daughter's engagement in risky sexual behaviors (Benda & DeBlasio, 1994; 

Jaccard et al., 1996; Luster & Small, 1994). Adolescent females tend to 

use contraceptives more frequently, imbibe less alcohol during sexual 

encounters, and report less frequent sexual activity when reporting 

close ties with the mother. Resnick et al. (1993) found that the most 

powerful protective factor against pregnancy risk and acting-out 

behaviors among adolescents was the perceived nurturing and caring 

qualities inherent in the relationship with the mother. When controlling 

for other family factors and demographic characteristics, this variable 

explained 14% of the variance in their study (n = 36,254). 

Mother-daughter Shared Activities 

This variable explained 4.5% of the variance in engagement in 

risky sexual behaviors. The negative correlation coefficient indicates 

that the more the mother and daughter shared in activities, the less the 

daughter engaged in risky sexual behaviors. This variable remained a 

consistent and significant predictor of the daughter's engagement in 

risky sexual behaviors across all analyses. In a fashion, this result 

contradicts the adolescent development research suggesting an increased 

distancing between adolescents and parents during the adolescent years 

(Gullotta et al., 2000). The finding does, however, lend support to 

feminist psychoanalytic theory that maintains that daughters develop 

their identity and values during adolescence by continued interaction 

with the mother (Chodorow, 1978; Kenemore & Spira, 1996). 

The quality and quantity of daily interactions defines the 

strength of perceived maternal attachment and is protective against risk 

for engaging in risky sexual behaviors (Pistole, 1999}. The sharing of 
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activities imparts feelings of attentiveness, security, and belonging 

and allows for exchange of meaningful discussion (Resnick et al. 1997). 

Lack of opportunity to be intimate with the mother and the resultant 

perceived rejection by the mother has been cited in research as factors 

related to non-use of contraception and teenage pregnancy (Olson & 

Worobey, 1984; Rogers & Lee, 1992). The results of this study lend 

support to these notions. 

Adolescent Depressed Affect and Anxiety 

A surprising finding was that depressed affect and anxiety barely 

explained 1% of the variance respectively. The magnitude of the 

explained variance in the current study is supported by the results of a 

study conducted by Scheier et al. (1999). These researchers found that 

depressive symptoms and somatic signs of anxiety among 1,138 adolescents 

explained only 0.2% and 0.1%, respectively, of the variance in risk

taking behaviors. Similar results were obtained in a study conducted by 

Fisher and Feldman (1998). Using a mediated path model, the researchers 

revealed that adolescent emotional distress explained only 1% of the 

extent of adolescent sexual risk-taking behaviors (n = 116). 

However, several other studies have found that depression 

explained a larger portion of the variance in adolescent risky behaviors 

than that found in this study. In the study conducted by Whitbeck et al. 

(1993), 27% of the variance in engaging in sexually risky behaviors was 

explained by the level of the adolescents' depressive symptoms 

(n = 743). The investigators suggested that the level of depressive 

symptoms reported by adolescents was a potent predictor of the extent to 

which they would engage in risk-taking behaviors in the future. 

Likewise, a study conducted by Cooper et al. (1998) comprised of 1,666 

sexually experienced adolescents, demonstrated that 46% of the variance 
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in having unprotected sexual intercourse and multiple partners was 

explained by depression and anxious emotions. 

The results of this study also do not concur with the premise that 

interrelatedness of depression with maladaptive behavior is the rule 

rather than the exception among adolescents (Campas & Hammen, 1996; 

Jessor, 1998). Nor do results concur with those of other researchers who 

have found that depression and anxiety were not only higher among 

adolescent girls compared to males, but also that high levels of 

anxious/depressive symptoms were significant and strong predictors of 

non-use of condoms, increased frequency of sexual intercourse, increased 

substance use with sex, and pregnancy (Lewis, 1997; Smith, 1997; 

Whitbeck et al., 1993). 

Research Question 2 

Which of two alternative models, a moderated effects model or a 

mediated effects model, best fits data derived from the Add Health 

study? 

To address this question, a three-stage hierarchical multiple 

regression analysis was employed to examine the moderated effects model 

(see Figure 3). To analyze the mediated effects model (see Figure S), 

path analysis with multiple regression analysis was employed. Results 

supported neither the moderated effects model nor the mediated effects 

model. However, the mother-daughter shared activities variable was a 

significant partial mediator of the relationship between mother's health 

status and the daughter's engagement in risky sexual behaviors and 

adolescent depressed affect. For ease of discussion, each model will be 

discussed separately. 
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The Moderated Effects Model 

Five variables (pubertal status, mother-daughter connectedness, 

mother-daughter shared activities, adolescent depressed affect, and 

adolescent anxiety) were hypothesized to act as moderators in this 

study. This model was not supported in the study, as no statistically 

significant interaction (moderating) effects were found for any of the 

variables. Thus, the moderated effects model as proposed by this 

researcher did not fit the Add Health data (see Figure 4). 

This result was unexpected because moderated effects are suggested 

in the presence of a weak relationship between the independent variable 

(mother's health status) and the outcome variable (daughter's engagement 

in risky sexual behaviors) (Aiken & West, 1991). Moderators serve to 

strengthen the magnitude of the relationship and are easier to detect if 

the moderator variable is not correlated with either the independent 

variable or the outcome variable. In this study, the correlation between 

the independent and the dependent variables was~= -.197, 2 = .000. 

Pubertal status and mother-daughter connectedness were uncorrelated with 

the mother's health status and the emotional distress variables were 

uncorrelated with the daughter's engagement in risky sexual behaviors. 

The non-significant interaction effects found in this study may, 

however, be partially congruent with the assertion that interactions are 

"notoriously difficult to detect" in nonexperimental studies compared to 

experimental studies (Jessor et al., 1995, p. 931). In their study, 

which investigated risk and protective factors for adolescent engagement 

in a wide variety of problem behaviors, they reported a lack of 

significant moderating effects for the 10 variables in their model. 

Printz et al. (1999) also found non-significant interaction effects in 

their model. They tested a path model of family stress and adolescent 

adjustment using attributes of maternal support and problem-solving 
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skills as moderators (n = 122, 14-19 years old). They concluded that 

although maternal support was crucial in times of stress, the variable 

was not powerful enough to interact with the family stress variable to 

reduce the adverse independent effects of family stress on adolescent 

functioning. Perhaps, as suggested by Printz et al. (1999), the 

moderator variables in this study were not strong enough to elicit an 

interaction effect. 

The non-significant interaction effects found in the current study 

do not provide support for the moderator mechanism in Lazarus' stress 

process theory (Lazarus & Folkman, 1984). Lazarus' theory suggests that 

personal characteristics of the individual (e.g., pubertal status), 

perceived support (e.g., quality of mother-daughter relationship), and 

the individual's emotional reaction to events (e.g., depressed affect 

and anxiety) would be expected to moderate the relationship between the 

objective situation and the behavioral outcome. It is possible that 

further research would uncover other possible moderator variables that 

may be involved in the process. 

The results found in the current study also contradict findings 

from other studies. Numerous personal, familial, and ecological factors 

have been examined as moderators in the relationship between stressful 

life events and behavioral outcomes. In research on the sexual behavior 

of adolescents, pubertal status (Caspi et al., 1993), maternal support 

and closeness (Gerard & Buehler, 1999; Luster & Small, 1994), and 

emotional distress (Jessor et al., 1995; Kotchick et al., 1996) have all 

been implicated as significant moderator variables. 

The Mediated Effects Model 

Five variables (pubertal status, mother-daughter connectedness, 

mother-daughter shared activities, adolescent depressed affect, and 

adolescent anxiety) were hypothesized to fully mediate the relationship 
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between the mother's health status and the daughter's engagement in 

risky sexual behaviors (see Figure 5). The data did not support a fully 

mediated effects model. Several of the paths in the model were 

non-significant (see Figure 6) and, therefore, multiple variable 

mediations could not be calculated. 

This finding partially concurs with the premise that identifying 

all variables that fully explain (mediate) the relationship between a 

family stressor and an adolescent behavioral response is rare (Evans & 

Lepore, 1997). The authors reason that the choice and operationalization 

of variables in environment-behavior research is critical in achieving 

significant results. 

A literature search failed to produce any studies that focused on 

the specific combination of intervening variables used in the mediated 

effects model in this study. Therefore, each variable will be discussed 

separately. 

Pubertal Status 

Pubertal status did not contribute to the mediated model and paths 

to and from pubertal status were non-significant. The lack of a 

significant mediating effect for pubertal status is partially consistent 

with the studies conducted by Ge et al. (1996b) and Kornfeld (1990) who 

suggested that pubertal status does not mediate the relationships 

between life stress or parental support and adolescent functioning but 

only has a direct influence on all these variables. However, in this 

study pubertal status had no direct effect on any of the variables in 

the study and may support the notion of re-examining the role of 

pubertal status as a predictor and/or mediator. 
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Mother-daughter Connectedness 

The finding that the variable mother-daughter connectedness was a 

non-significant mediator in the relationship between family stressors 

and adolescent sexual behavior is similar to the results found in other 

studies. Metzler et al. (1994) found that it was not the perceived 

closeness to mothers that mediated between family stress and engagement 

in risky sexual behaviors, but rather the extent of maternal monitoring 

and other family socialization variables. Similarly, Wills et al. (1992) 

did not find any significant mediated effects for attributes of maternal 

support in their study. They did, however, report significant main 

effects for maternal support on the extent the adolescent participated 

in substance abuse activities. 

It may be, as suggested by Evans and Lepore (1997), that a 

different operationalization of the mother-daughter connectedness 

variable in this study would have elicited a mediating effect. A review 

of the parent-adolescent relationship literature indicates that there is 

still uncertainty regarding the precise facets of the relationship that 

influence the adolescent's behavior (Barnes & Farrell, 1992; Taris & 

Semin, 1997). 

Mother-daughter Shared Activities 

The variable, mother-daughter shared activities appears to have 

had a critical influence in this study. It was a significant partial 

mediator of the relationship between mother's health status and the 

daughter's engagement in risky sexual behaviors (see Figure 6). The 

mother's health status had a direct effect on the daughter's engagement 

in risky sexual behaviors and also influenced the amount of shared 

activities between mother and daughter, which, in turn, influenced the 

extent to which the daughter engaged in risky sexual behaviors. 

Comparison of the final beta weights in the mediation analysis 
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(see Table 11) indicated that both mother's health status and 

mother-daughter shared activities were of equal magnitude (B = -.163). 

In addition, the variable, mother-daughter shared activities was a 

significant partial mediator of the relationship between mother's health 

status and adolescent depressed affect. This implies that the better the 

health of the mother, the less the daughter reports symptoms of 

depressed affect. Additionally, the better the mother's health, the more 

she participated in activities with her daughter, which, in turn, led to 

a decreased level of adolescent depressed affect. Thus, it appears as if 

the mother's health status, acting through the variable of shared 

activities, affects both the externalizing and internalizing behaviors 

of adolescent daughters. It is important to recognize that the data in 

this study are not representative of all mother-daughter dyads in the 

United States and, as such, results cannot be generalized to this 

population. However, adolescents included in the Add Health study from 

which this sample was drawn, are considered to be a cross sample of 

adolescents in the United States. 

It is of interest to note that the influence of shared activities 

between parents and adolescents on the psychosocial functioning of 

adolescents has received minimal attention in the literature. The 

finding that the mother-daughter shared activities variable is a partial 

mediator in the relationship between maternal health status and the 

daughter's engagement in risky sexual behaviors lends some support to 

the stress process theory. Lazarus (1990) theorized that perceived 

support could serve as a mediator in the relationship between a 

stressful event and psychosocial outcomes. Most major stressors do not 

directly affect the adolescent's functioning but, instead, set in motion 

smaller stressors (decreased shared time with the mother) that have a 

more direct effect on emotions and functioning than the more distal 
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stressor (mother's health status). Additionally, the present study 

supports the notion that maternal support, which is inherent in the 

mother-daughter shared activities variable, may provide the daughter 

with the necessary resource to cope more effectively with the appraised 

stress. This aspect warrants further examination. 

The finding in this study supports the results found by Lewis et 

al. (1989). In their study examining the psychosocial adjustment of 

children whose mothers had been diagnosed with breast cancer, diabetes 

or fibrocystic disease, the investigators revealed that among all the 

groups, frequent mother-child daily interactions were associated with 

more positive psychosocial adjustment. However, the finding in this 

study contradicts that of Taris and Semin (1997). Using a sample of 332 

adolescent girls and structural equation modeling, they examined parent

child interactions during adolescence and the adolescent's sexual 

experience. One of their definitions of interaction included time spent 

in joint activities. They found that the stronger the maternal desire to 

maintain a good relationship with the daughter through joint activities, 

the earlier the girl initiated sexual intercourse and the less she used 

contraceptives after initiating sexual intercourse. 

Adolescent Depressed Affect and Anxiety 

Results of the mediation analysis revealed that depressed affect 

and anxiety did not mediate the relationship between mother's health 

status and the daughter's engagement in risky sexual behaviors. These 

variables were significantly correlated with mother's health status, 

indicating that adolescents with mothers reporting higher levels of 

self-rated health status reported less depressed affect and anxiety. 

These findings concur with the notion that adolescents who do not adjust 

well to stressful situations may be expressing their difficulties in the 

form of depression and anxiety. The results from this study converge 
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with findings of previous studies that suggest a strong relationship 

between family stressors and adolescent emotional distress (Compas, 

1987; Kotchick et al., 1996; Tubman et al., 1996; Wills et al., 1992). 

It was unexpected, however, that emotional distress was not a 

significant mediator in the current study, as these aforementioned 

studies also found that the level of emotional distress exhibited by the 

adolescent was the "middleman" (Kotchick et al., 1996, p. 368) that 

intervened in the relationship between life stressors and the 

adolescent's level of behavioral, social, and academic functioning. 

Adolescents, in contrast to adults, tend to engage in increased 

destructive activities and act out feelings of emotional upheaval 

(Compas et al., 1998). It is usually the level of the adolescent's 

depressed affect that guides their behavior (Arnett, 1992). These 

results found by other researchers were not supported in this study. 

The finding that shared activities acted as a mediator between the 

mother's health status and risky sexual behaviors, and evidence of only 

a weak correlation between depressed affect, anxiety, and the daughter's 

engagement in risky sexual behaviors leads this researcher to consider 

the possibility that the emotional distress variables may be dependent 

variables in their own right. This would concur with the model proposed 

by Jessor (1998) in which manifestations of risk-taking behaviors and 

emotional distress among adolescents are considered to be outcomes, with 

little correlation between the two. It would also concur with the stress 

process model (Lazarus & Folkman, 1984) in which emotional distress may 

also be a long-term outcome. 

Additional Findings 

Additional analyses of the data were conducted with race/ethnicity 

variables. Several interesting results emerged when controlling for the 

effects of race/ethnicity. A significant Mother's Health Status X 
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Adolescent Depressed Affect interaction effect emerged. This implies 

that the influence of the mother's health status on the daughter's 

engagement in risky sexual behaviors depends upon the level of the 

daughter's depressed affect, regardless of the race/ethnicity 

composition of the sample. This finding concurs with the results of 

studies conducted by Jessor et al. (1995) and Kotchick et al. (1996). In 

both studies, higher levels of emotional distress interacting with 

personal and familial stressors were found to exacerbate the strength of 

the relationship between the stressors and adolescent sexual and 

delinquent behavior. 

When examining the effect of daughter's race/ethnicity on the 

extent they engaged in risky sexual behaviors, significant differences 

emerged. On average, being of Black background compared to being of 

White non-Hispanic background may influence the extent to which these 

adolescent girls engaged in risky sexual behaviors. The mean scores on 

the risky sexual behaviors index of the White non-Hispanic girls was 

significantly lower compared to the mean scores of the Black girls. 

There was no statistically significant difference between Hispanics and 

Blacks. Other studies have found similar results. Black and Hispanic 

females aged 15-19 are less likely to use effective birth control 

methods at last sexual intercourse than their White counterparts (Miller 

et al., 1999; Moore et al., 1998). Between the ages of 15-19, more Black 

and Hispanic girls are likely to give birth than White non-Hispanic 

girls (Alan Guttmacher Institute, 2000). In addition, Black girls are 

more likely to report a diagnosis of a sexually transmitted disease than 

are White non-Hispanic girls (Institute of Medicine, 1998). 

Mediation analysis revealed that mother's health status was a 

significant partial mediator in the relationship between the White 

race/ethnicity variable and daughter's engagement in risky sexual 
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behaviors. On average, White girls compared to Black girls had mothers 

with better health status, which, in turn, led to their engaging in less 

risky sexual behaviors. This result is not surprising, as other studies 

have found that Black and Hispanic middle-aged women self-report poorer 

health status than their White counterparts. The main reasons cited for 

the poor self-rated health assessment are low family incomes and being 

the head of single parent households. This finding leads the researcher 

to believe that Black and Hispanic girls with mothers reporting fair to 

poor health are high-risk groups that warrant further investigation. If 

this is the case, then larger samples of various race/ethnic groups are 

necessary in order to reach definitive conclusions and to establish 

causal pathways of risk. The Hispanic sample in this study included only 

63 girls, while the White non-Hispanic girls numbered 401. Preliminary 

results of the race/ethnicity correlation matrices reveal that there may 

be vital information about the phenomenon of interest that is being 

"lost" because of the overwhelming numerical influence of the White 

daughters. 

Conclusions 

The following conclusions and implications were determined based 

upon the findings of the study. 

1. The mother's health status variable was a consistent direct and 

indirect predictor of the daughter's risky sexual behaviors and 

emotional distress. The impact of the mother's health status on the 

sexual behavior of adolescent daughters has rarely been the subject of 

research. With the new information gleaned from this study, there is a 

better understanding of the impact of the mother's health status on the 

adolescent daughter's engagement in risky sexual behaviors. Living in a 

home with a mother with decreased levels of self-reported health m~y be 

a stressor that places the daughters at risk. 
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While it is naive to conclude that mother's health status is the 

only predictor of the daughter's sexual behaviors and emotional 

distress, it is one crucial variable that may validate the need for 

health care professionals to consider these adolescent females as a 

high-risk group in need of specific preventive actions. The adverse 

consequences of engaging in risky sexual behaviors and being emotionally 

distressed not only affects the adolescent's transition into adulthood, 

but it also has long-term financial and social consequences for society 

in general. The marginal gain achieved in partial understanding of the 

phenomenon supports continued research in the area. 

2. Based on the results of the regression analysis, the amount of 

variance in the daughter's engagement in risky sexual behaviors that was 

explained by the independent variables selected for this study was small 

(1% to 4.5%). While these variables had some explanatory capability, 

other predicators not included initially in this study are needed, which 

may be better predictors of the daughter's engagement in risky sexual 

behaviors. It may also be the case, that more precise conceptualization 

of the variables might have elicited a stronger response and that the 

non-normal distribution of the variables may have weakened the results. 

3. Adolescent pubertal status does not appear to be a viable 

variable in the current study. 

4. The moderated effects model in its present form did not fit 

data derived from the Add Health study. This may imply that the direct 

effect of the mother's health status on the daughter's engagement in 

risky sexual behaviors was a potent predictor of the daughter's 

engagement in risky sexual behaviors regardless of the level of the 

moderating variables used in this study, as none of the moderator 

variables either buffered (decreased) or exacerbated the impact of the 

mother's health status on the daughter's behaviors. 
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The lack of any significant result disallows conclusions to be 

drawn regarding under what conditions the relationship between mother's 

health status and the daughter's engagement in risky behaviors occurs. 

Other variables ought to be included in the model to test for moderators 

of the relationship. The uncovering of significant moderators would 

enable conclusions to be drawn about cause-and-effect relationships. 

5. Path analysis did not support a fully mediated effects model 

for the Add Health data. However, two significant partial mediated 

effects emerged. 

The mother-daughter shared activities variable partially mediated 

the relationship between mother's health status and the daughter's 

engagement in risky sexual behaviors and the mother's health status and 

adolescent depressed affect. Contrary to the assumption that adolescent 

daughters need to separate and distance themselves from their mothers, 

the results of this study emphasize the importance of providing 

continued maternal attention, support, and caring through participation 

in shared activities with daughters, especially in situations where the 

mother reports decreased levels of health. These activities offer the 

mother-daughter dyad the opportunity to renegotiate the foundations of a 

secure mother-daughter bond in times of family upheaval and stress. 

A greater number of shared mother-daughter social and 

interpersonal activities appeared to act as a protective agent in the 

study: daughters engaged in less risky sexual behaviors and were less 

emotionally distressed. It may also be the case in this study that even 

though the majority of girls felt psychologically loved and wanted by 

their mother, they needed reassurance of this closeness via physical 

interactions. For some girls, the perceived physical and emotional 

unavailability of the mother as a result of a decreased level of health, 

may have led them to manifest maladaptive coping responses in the form 
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of engaging in risky behaviors. The mediating role of the mother

daughter shared activities variable in this study in part addresses how 

and why maternal health status affects the daughter's engagement in 

risky sexual behaviors. Additional exploration through qualitative 

studies would further illuminate this point. 

6. A significant mother's health status and adolescent depressed 

interaction effect emerged when controlling for race and ethnicity 

differences among the daughters. This finding should be treated 

cautiously pending further examination. The differential effects of 

race/ethnicity on the daughter's behavior is supported by the results of 

the correlational matrices (see Tables 14-16) and suggests a "one size 

fits all" model may be inappropriate for this sample. 

Implications for Nursing Practice 

Greater attention should be given to reaching out to adolescent 

girls with mothers in fair and poor health through innovative 

partnerships with schools, mental health centers, and other community 

organizations. The knowledge gleaned from this study could be used by 

nurses and other health care providers who are actively involved in 

family and adolescent health care to develop creative outreach 

strategies and preventive actions for at-risk adolescent girls. 

Considering the family with a member in poor health as the unit of care 

and not just the context of care may attune health care providers to the 

signs and symptoms in the family that predispose adolescent girls to 

engage in risky sexual behaviors. When conducting assessments, 

particular attention should be paid to the quality and quantity of the 

mother-daughter relationship and the level of the daughter's depressed 

affect. 

Unfortunately, to date, the long-term effects of chronic str~ss 

emerging from living with a mother with decreased health has rarely been 
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addressed. Interventions that facilitate supportive counseling and 

education for mothers may help to prevent deterioration of the 

mother-daughter relationship, increase their participation in shared 

activities, prevent high levels of adolescent emotional distress, and 

reduce the risk of the daughter's engaging in risky sexual behaviors. 

Services designed to assist parents in this effort could be beneficial 

both to the parents and the adolescents. 

Conclusions and Implications Related 
to the Add Health Study 

The National Longitudinal Study of Adolescent-Health (Add Health) 

was developed to investigate the forces that influence adolescents' 

health and health-risk behaviors, in particular those that are embedded 

in the various contexts of their lives: parents, friends, peers, 

schools, neighborhoods, and communities (Bearman et al., 1997). The 

mother-daughter dyads that served as the sample of the present study 

supplied invaluable information about their background characteristics, 

the mother's health status, the nature of the mother-daughter 

relationship during adolescence, the nature of their emotional distress, 

and the extent to which they engaged in risky sexual behaviors. The 

study is a rich resource for research in many academic fields. 

In general, the purpose of the current study complied with the 

philosophical underpinnings of the Add Health Study, as factors that may 

influence health-risk behaviors of adolescents were studied. 

Nonetheless, this researcher was limited by the health-related questions 

asked of the mother (see Appendix D). It is well established that living 

with a parent with mental illness affects adolescent functioning 

(Scheier et al., 1999; Worsham et al., 1997), but no mental health 

questions were asked of the mother-daughter dyad. In addition, the 

results of epidemiological studies reveal that cardiovascular diseases 
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and cancer are the most common disease states among women of 

adolescent-rearing age (Hoffman et al., 1996). Several of these diseases 

are debilitating and impede physical activity and the ability of the 

mother to fully function as a parent, yet they were not included in the 

database. As the findings of this current study indicate that maternal 

health status may be an influential factor in the lives of adolescent 

daughters, it may be expedient to include additional health-related 

questions in future studies. 

The results of this study somewhat contradict the findings 

established by the first analysis of data derived from the core sample 

of 12,000 adolescents (Resnick et al., 1997). The researchers emphasized 

the importance and considerable influence that parent-child 

connectedness had on limiting the risky behaviors of adolescents. The 

findings of this study revealed that, although, the majority of girls 

felt connected to their mothers, the variable had very little influence 

on their engagement in risky sexual behaviors. Connectedness in this 

study, most strongly correlated with adolescent emotional distress. 

Resnick et al. (1997) suggested that parent-child shared 

activities had only a moderate to weak influence on the risky behaviors 

of adolescence. However, in this study, mother-daughter shared 

activities has a decisive and consistent influence on the adolescent 

daughter's involvement in risky sexual behaviors, as well as their level 

of depressed affect. It may be the case, that conceptualization of these 

variables differed between the studies. As no intact scales from the 

literature are available in the Add Health database, researchers are 

encouraged to formulate their own instruments, but this might be a 

disadvantage, as comparison with other research studies becomes more 

difficult. 

194 



The frequencies and rates of adolescent risky sexual behavior in 

Add Health are generally in the moderate range compared to other 

national studies (Santelli et al., 2000). In this study, the girls 

averaged 2.08 risky behaviors (range 0-13). It may be that the sampling 

structure of Add Health lends itself to finding adolescents who only 

moderately engage in risky behaviors. In addition, because of the 

significant preliminary results found when including race/ethnicity 

variables in the models, it may be prudent for the Add Health 

researchers to increase the proportion of minority race/ethnic groups in 

their future studies in order to achieve more realistic results 

regarding the health-risk outcomes of all adolescents. 

Recommendations for Further Studies 

The results of this study demonstrate that this complex phenomenon 

warrants further investigation. The following recommendations for 

further study are suggested. 

1. Further investigate this population of adolescent daughters and 

their mothers by designing and conducting a study utilizing different 

variables that have been hypothesized to moderate and/or mediate the 

relationship between stressful life events and adolescent engagement in 

risky sexual behaviors. Suggested variables include examination of 

narrower age ranges, parental socioeconomic status, quality of parental 

marital relationships, the adolescent's motivation to engage in risky 

sexual activity, and peer-related factors. Because it appears that girls 

are overwhelmed by an abundance of stressors during adolescence, the 

specific nature of illness-related demands as well as other school

related and social stressors ought to be addressed. 

2. Further investigate the role played by mother-daughter shared 

activities in the lives of adolescent girls and their ill mothers using 

a different sample and/or longitudinal studies. Longitudinal studies 
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would allow researchers to attempt to establish causal pathways and to 

evaluate the course, process, and long-term effects of adolescent stress 

resulting from coping with maternal illness. 

3. Racial and ethnic differences among adolescent girls living 

with a mother with poor health requires further examination as very 

little research has been conducted in this area. Initial investigation 

indicates that the differential impact of maternal illness on 

adolescents of varying race/ethnicity composition is significant. 

4. It would be beneficial to qualitatively investigate what 

dimensions of poor maternal health adolescents find most stressful, how 

they cope, and what best helps them cope in this situation. This would 

enable researchers to uncover other predictors that may more accurately 

explain the phenomenon and enable comparison of adolescent daughters who 

have adjusted successfully to those who have difficulty adjusting. Group 

level analyses are likely to indicate that adolescents experience 

moderate levels of emotional distress and behavioral problems, but this 

may disguise significant variations among adolescents. 

5. Further study is needed to determine what effect different 

types of maternal physical and mental illnesses and disabilities have on 

various aspects of the adolescent daughter's functioning. This is an 

important question to answer in terms of ascertaining if nurses can 

develop a "science of family illness" and generate relevant 

interventions, or whether each illness needs to be explored separately. 

6. Additional research is needed to identify other mechanisms that 

may explain adolescent behaviors in the parent-illness-adolescent 

functioning relationship. Little research has been conducted in the area 

of reciprocal effects. A beginning literature is emerging that indicates 

that the risky sexual behaviors of adolescents affect the mother-child 

relationship and may even influence the health and psychosocial well-
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being of parents (Kotchick et al., 1998). Numerous articles have been 

written about the effect of adolescent childbearing on the adolescent, 

but less has been written about the health effects on parents that raise 

adolescents who engage in risky sexual behaviors. 
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CAROLINA POPULATION CENTER 
DAT A PURCHASE AND USE AGREEMENT FOR 

THE NATIONAL LONGITUDINAL SURVEY OF ADOLESCENT HEATLH 

Proposed Use of Add Health Data: 
The College of Nursing at Texas Woman's University in Denton currently has a 
focused research initiative to study teen pregnancy. Doctoral students will be 
using the Add Health data for their dissertation research in this area. In 
addition, the data will be used as a teaching resource for doctoral students in 
closely supervised practicum settings. The purpose of the practicum is to teach 
secohdary data analysis and to stimulate students to participate in additional 
research related to adolescent health. 

The National Longitudinal Survey of Adolescent Health (Add Health) collected data for the purpose of 
providing information on the general health and well-being of adolescents in the United States, 
including, with respect to such adolescents, infonnation: (1) the behaviors that promote health and the 
behaviors that are detrimental to health; and (2) the influence on health of factors particular to the 
communities in which adolescents reside. By entering into this agreement, the undersigned agrees to 
use these data only for the purpose for which they were obtained; any effort to determine the identity 
of any reported case, or to use the information for any pwpose other than for statistical reporting and 
analysis, would be in violation this agreement. Although the Carolina Population Center does all it can 
to assure the identities of individuals, households, schools, and communities cannot be ascertained, it 
may be possible to determine frorri the data set the identity of particular individuals, households, 
schools, and communities. Considerable hann could ensue if this were done. 

Therefore, the undersigned gives the following assurances with respect to the Add Health data sets. 

• You will not use nor pennit others to use the data in the Add Health data sets in any way except 
for research and aggregate statistical reporting; 

• You will requite others who are part of your research team who use the data to sign this agreement 
and will keep those signed agreements and make them available to the Carolina Population Center 
upon request; 

• You \Viii not release nor permit others to release any information that identifies individuals, 
households, schools, and communities, directly or indirectly; 

• You will not release nor pennit others to release the data sets or any part of them to any person 
who is not a member or your research team, except with the approval of the Carolina Population 
Center; 

• You will not attempt to link nor permit others to attempt to link the Add Health data set with 
individually identifiable records from any other source; 

• You will not attempt to use nor permit others to use the data sets to learn the identity of any 
individual, household, school or community included in any Add Health data set; 

• You will not use not permit others to use the data concerning individual schools or communities 
(1) for commercial or competitive purposes involving those individual schools or communities or 
(2) to report data that could identify, directly or by inference, individual schools or communities. 

• If the identity of any individual, household, school or community be discovered inadvertently by 
you or by a member of your research team, then (1) no use will be made of this knowledge, (2) the 
Carolina Population Center will be advised of the incident, (3) the information that would identify 
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an individual will be safe-guarded or destroyed as requested by the Carolina Population Center, 
and (4) no one else will be informed of the discovered identity; and 

You will acknowledge in all reports based on these data. Suggested acknowledgment: 

'This research is based on data from the Add Health project, a program project designed by J. 
Rkhard Udry (PD and Peter Bearman, and fimded by grant PO l-HD3 l 92 l from the National 
Institute of Child Health and Human Development to the Carolina Population Center, University 
of North Carolina at Chapel Hill, with cooperative funding participation by the National Cancei: 
Institute; the National Institute of Alcohol Abuse and Alcoholism; the National Institute on 
Deafness and Other Communication Disorders; the National Institute of Drug Abuse; the 
National Institute of General Medical Sciences; the National Institute of Mental Health; the 
National Institute of Nursing Research; the Office of AIDS Research, NIH; the Office of 
Behavior and Social Science Research, NIH; the Office of the Director, NIB; the Office of 
Research on Women's Health, NIH; the Office of Population Affairs, DHI-IS: the National 
Center for Health Statistics, Centers for Disease Control and Prevention, DI-Il-IS; the Office of 
Minority Health, Centers for Disease Control and Prevention, DHHS; the Office of Minority 
Health, Office of the Assistant Secretary for Health, DHI-IS: the Office of the Assistant 
Secretary for Planning and Evaluation, DHHS: and the National Science Foundation. Persons 
interested in obtaining data files from The National Longitudinal Study of Adolescent Health 
should contact Jo Jones, Carolina Population Center, 123 Franklin Street, Chapel Hill, NC 
27516-3997 (email: jo jones@unc.edu).• 

In order to avoid inadvertent disclosure, the undersigned also agrees to abide by the following guidelines 
in the release of statistics derived from the data set: 

A. In no table should all cases in any row or column be found in a single cell; 
B. In no case should the total figure of a row or column of a cross-tabulation be less than 50; 
C. In no case should a quantity figure based on a count of IO or less be presented for an age-sex 

category for a community with a total population of 200 or less; 
D. In no case should an age-sex quantity figure be based upon fewer than 10 cases; 
E. In no case should a quantity figure be published if one case contributes more than 60 percent of 

the amount; 
F. In no cases should data on an identifiable case, nor any of the kinds of data listed in preceding 

items A-D be derivable through subtraction or other calculation from the combination of tables 
released on a given study; and, 

G. Data released should never permit disclosure when used in combination with other know data. 

Your signature indicates your agreement to comply with the above-stated requirements with the 
knowledge that deliberately making a false statement in any matter may be pl.lllishable under the law. 

Name of person entering agreement: Dr. Patricia Hamil ton 

Title:. __ P_r_o ___ ,=_e_s_s_o_r __________________________ _ 

Organization: Texas Woman's University College of Nursing 
...,..-0 . .. 

Signature:~~C~t::'D'.\ / 

Date: 1/18/2000 
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THE GRADUATE SCHOOL 
P.O. Box 425649 
Denton, TX 7620-l-5649 
Phont: 940/89S-3-l0O 
Fax: 9-l0/ S9S-3-l 12 

Ms: 'Leora Bentov 

Dear Ms. Bentov: 

TEXAS WOMAN'S 
UNIVERSITY 

DENTON/DALLAS/HOUSTON 

November 27, 2000 

I have received and approved the prospectus entitled "The Impact of Mother's Health 
Status on Adolescent Daughter's Engagcmcn.t of Risky Sexual Behaviors" for your 
dissertation research project. 

Best wishes to you in the research and writing of your project. 

MHD/sjr 

cc Dr. Patti Hamilton, Nursing 
Dr. Carolyn Gunning, Nursing 

Sincerely yours, 

Michael H. Drage 
Dean of Graduate Studies and Research 
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October 13, 2000 

Ms. Leora Bentov 
115 Coronado Drive, Apt. 1213 
Denton, TX 76201 

Dear Ms. Bentov: 

TEXAS WOMAN'S 
UNIVERSITY 

DENTON/DALLAS/HOUSTON 

HUMAN SUBJECTS 
REVIEW COMMITTEE 
P.O. Box 425619 
Denton; TX 76204-5619 
Phone: 940/898-33n 
Fax: 940/898-3416 

Re: The Impact of Mother's Health Status on Adolescent Daughter's Engagement in Risky Sexual 
Behaviors 

The above referenced study has been reviewed by a committee of the Institutional Review Board (!RB) 
and was determined to be exempt from further TWU IRB review. 

If applicable, agency approval letters obtained should be submitted to the IRB upon receipt prior to any 
data collection at that agency. Because you do not utilize a signed consent form for your study, the filing 
of signatures of subjects with the IRB is not required. 

Another review by the IRB is required if your project changes. lfyou have any questions, please feel 
free to call the Institutional Review Board at the phone number listed above. 

cc. Dr. Carolyn Gunning, College of Nursing 
Dr. Patti Hamilton, College ofNursing 
Graduate School 

Sincerely, 

~ 
Institutional Review Board - Denton 

A C1•1111•1-c/11•11~i,'t.' P11Nh" l111i,.,_•,-:;il,11 Pri111,rril_v_f.1r W,11111·11 

A11 Eq11,1/ t11•11i•rt1111it_vlA/)ir11111ti,'t.' A1·fi1111 £1111 1/,,_wr 
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ADOLESCENT QUESTIONNAIRE 

Section 1: General Introductory 

1. What is your birth date year? 

2. Are you of Hispanic or Latino origin? YES NO 

3. What is your race? 

a. White YES NO 

b. Black or African American YES NO 

c. American Indian or Native American? YES NO 

d. Asian or Pacific Islander YES NO 

e. Other YES NO 

4. Which one category best describes your 

racial background? 

Please choose one from Question 3 

5. Have you ever been married? YES NO 
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DAUGHTER'S PUBERTAL STATUS 

1. As a girl grows up her breasts develop and get bigger. Which 

sentence best describes you? 

a. About the same size as grade school 

b. A little bigger than grade school 

c. Somewhat bigger than grade school 

d. A lot bigger than grade school 

e. A whole lot bigger than grade school 

2. As a girl grows up, her body becomes more curved. Which sentence 

best describes you? 

a. About as curvy as grade school 

b. A little curvier than grade school 

c. Somewhat curvier than grade school 

d. A lot curvier than grade school 

e. A whole lot curvier than grade school 

3. How advanced is your physical development compared to other girls? 

a. Younger than most 

b. Younger than some 

c. About average 

d. Older than some 

e. Older than most 
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DAUGHTER'S PERCEPTION OF PERCEPTION OF MOTHER-DAUGHTER CONNECTEDNESS 

Ma-rk 1 If Not at all 

-2 I-f -Not· very 

3 I.f· -Somewhat 

-4 If --Qui-te -.a l-0.t 

5 ..if. V.er.y . ..mu.ch 

1. How close do you feel to your mother/adoptive mother? 

2. How much do you think she cares about you? 

3. Most of the time, your mother is warm and loving toward you. 

4. Your mother encourages you to be independent. 

5. When you do something that is wrong that is important, your mother 
talks to you about it and helps you understand why it is wrong. 

6. Overall, you are satisfied with your relationship with your mother. 

7. You are satisfied with the ~ay your mother and you communicate with 
each other. 

8. Overall, you feel loved and wanted. 
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PERECEPTION OF MOTHER-DAUGHTER SHARED ACTIVITIES 

Which of the following things have you done with your mother in the 

past 4 weeks? 

1. Gone shopping 

2. Played a sport 

3. Gone to a religious service or 
church-related event 

4. 1'.alked about some.one you are dating-# 
or a party you went to 

5. Gone to a movie,_plc!_Y, concert, 
museum, or sporting event 

6. Had a talk about a personal problem 

7. Had a serious argument about your 
grades 

8. Talked about school work or grades 

9. Worked on a project for school 

10. Talked about other things you are 
doing at school 
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YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 
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ADOLESCENT DEPRESSED AFFECT 

How often was each of the following true during the past week? 

Mark: 0 If Never or rarely 

1 If Sometimes 

2 If A lot of the time 

3 Most of the time or 
all of the time 

1. You were bothered by things that don't usually bother you. 

2 You didn't feel like eating, your appetite was poor. 

3. You felt that you could not shake off the blues, even with help 
from family and friends. 

4. You felt you were just as good as other people. 

5. You had trouble keeping your mind on what you were doing. 

6. You felt depressed. 

7. You felt you were too tired to do things. 

8. You felt hopeful about the future. 

9. You thought your life had been a failure~ 

10. You felt fearful. 

11. You were happy. 

12. You talked less than usual. 

13. You felt lonely. 

14. People were unfriendly to you. 

15. You enjoyed life. 

16. You felt sad. 

17. You felt that people disliked you. 

18. It was hard to get started doing things. 

19. You felt life was not worth living. 
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Anxiety Scale: 

Please tell me how often you have had each of the following conditions 

in the past month? 

Mark: 0 If Never 

1 If Just a few times 

2 If About once a week 

3 'If Almost every day 

4 'If Every day 

1. Headaches 

2. A stomachache 

3. Had a poor appetite 

4. Had trouble falling asleep or staying asleep 

5. Had trouble relaxing 

6. Waking up feeling tired 

7. Moodiness 

8. Frequent crying 

9. Fearfulness 
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DAUGHTER'S ENGAGEMENT IN RISKY SEXUAL BEHAVIORS 

1. Have you ever had sexual intercourse? 

2. What method of birth control did you or your 
partner use when you had sexual intercourse most 
recently? The next question allows you to mark 
a second choice. 

a. Condoms (rubbers) 
b. Withdrawal 
c. Rhythm (safe method) 
d. Birth control pill 
e. Vaginal sponge 
f. Foam, jelly, .creme 
g. Diaphragm with or without jelly 
h. IUD Intrauterine Device 
i. Norplant 
j. Ring 
k. Depo Provera 
1. Contraceptive film 
m. Some other method 
n. No other method 

3. Have you ever been told by a doctor or nurse 
since your last interview that you had: 

1. Chlamydia 

2. Syphilis 

3. Gonorrhea 

4. HIV or AIDS 

5. Genital Herpes 

6. Genital Warts 

7. Trichornoniasis 

8. Hepatitis B 

9. Bacterial Vaginosis 

10. Non-Gonococcal Vaginitis 
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YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 



ENGAGMENT IN RISKY SEXUAL BEHAVIORS (Continued) 

4. Have you ever been pregnant 

5. How many times have ever been pregnant? 

6. Would you have a child if unmarried? 

7. The most recent time you had sexual intercourse, 
had you been drinking? 

8. The most recent time you had sexual intercourse, 
had you been using any type of drugs? 
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YES NO 

YES NO 

YES NO 

YES NO 



PARENT QUESTIONNAIRE 

1. What is your age 

2. What is your marital status? 

a. Single, never married 

b. Married 

c. Widowed 

d. Divorced 

e. Separated 

3. What was your total income for the past year? 
Include alimony, public assistance, and any other 
subsidies or sources of income 

4. Do you work outside the home? 

5. How far did you go in school? 

ath grade or less 

More than 8th
, no diploma 

Trade school 

High school graduate 

Completed GED 

Trade school after HS 

Some college, no degree 

College graduate 

Training beyond college 
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YES NO 




