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ABSTRACT 
 

 
When a child is diagnosed with a chronic life threatening illness there is a 

significant impact on the entire family.  Siblings are at risk for psychological adaptation 

problems because of their unique relationship with the ill child and the effect of that 

illness on family functioning.  Few studies have been reported which examine the impact 

of chronic life-threatening illnesses in children on healthy siblings.   

The purpose of this study was to investigate the predisposing risk and protective 

factors that affect the psychological adaptation of healthy siblings of a child with Cystic 

Fibrosis (CF).  A descriptive study was conducted using a convenience sample from two 

CF centers. The relationship between several variables was explored using non- 

parametric correlations. 

 In this sample, significant negative correlations were found between parental 

stress and their reported financial well being and emotional or behavioral problems in the 

well siblings prior to the diagnosis of CF was made in the sick sibling and perceived 

parental support. 

  For adolescent siblings, The Behavioral Symptoms Index (BSI) was correlated to 

reported stress in their parents and negatively correlated to the parental perceived 

support.  The Emotional Symptoms Index (ESI) was correlated to the BSI.  A significant 

negative correlation was also noted between age and Internalizing Behaviors.  These 

relationships were not significant for the child siblings in this sample. 

 There were no significant relationships among gender, maternal education, and 

caretaker for the well sibling when the child with CF was hospitalized and their 
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Internalizing and Externalizing Behaviors.  The health care teams in these clinics seldom 

discussed CF with the well sibling.  However, for the children in this study, there was a 

significant negative correlation with this discussion and their Externalizing Behaviors. 

 Findings from this study suggest that the family environment, especially parental 

stress and perceived social support, may affect the adaptation of the well sibling. 

Adolescent siblings were more at risk for this environmental influence than their younger 

counterparts.   
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CHAPTER I-INTRODUCTION 

When a child is diagnosed with a chronic life threatening illness there is a 

significant impact on the entire family.  Siblings are particularly at risk for psychological 

adaptation problems because of their unique relationship with the ill child and the effect 

of that illness on family functioning (Bluebond-Langner, 1996; Fanos & Wiener, 1994; 

Fleitas, 2000; Heiney, Goon-Johnson, Ettinger, & Ettinger, 1990; Mellins & Ehrhardt, 

1994; Murray, 1998; Spinetta, 1981;VanRiper, 1999).   

To date, the majority of studies that are focused on the impact of a child’s chronic 

life threatening illness on the family (parents and/or siblings) concern childhood cancer 

(Clarke-Steffen, 1993; Havermans & Eiser, 1994; Kupst et al., 1995; Van Dongen-

Melman et al., 1995).  There is a paucity of research examining the impact of chronic 

life-threatening illnesses in children on healthy siblings.  Furthermore, the impact of 

chronic life-threatening illness with a known genetic basis, such as Cystic Fibrosis (CF), 

has been largely ignored.  Healthy siblings of children with chronic life-threatening 

illness that has a known genetic basis may be at greater risk for psychological adaptation 

problems because of guilt that they did not inherit the gene mutation or a heightened fear 

that they will be a carrier (Williams, 2001).   

Purpose 

The purpose of this study was to investigate the predisposing risk and protective 

factors that are associated with  the psychological adaptation of healthy school aged 

siblings of a child with CF.   
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In the proposed study, positive (i.e. Adaptive Skills) and negative (i.e. 

Internalizing and Externalizing Behaviors) dimensions of psychological adaptation as 

perceived by the parents, in healthy school aged and adolescent siblings of children with 

CF was investigated.  A risk and protective framework was used as a conceptual basis for 

this study.   

Specific Aims 

Primary Aims 

1) To determine if selected factors are associated with adaptation, as indicated by the 

 Behavioral Symptoms index in the Behavioral Assessment System for Children 

 (BASC) instrument, in healthy siblings of children with Cystic Fibrosis. 

a) To explore the relationship between several variables: perception of financial well 

being by parents, emotional problems in well siblings prior to the diagnosis of CF 

in the sick child, parent’s self- perceived stressors, parent’s self-perceived social 

support, and severity of illness as evidenced by FEV1 and 

hospitalizations/exacerbations for the child with CF,  on the adaptation of well 

siblings of children with CF. 

2) To investigate if parental reports of Internalizing and Externalizing Behaviors in well 

siblings of children with CF, as evidenced by the Behavioral Symptoms Index, were 

correlated with the Emotional Symptoms Index in these children. 

Secondary Aims  

1) To investigate the relationship between the age and gender of well siblings with 

Internalizing and Externalizing behaviors. 
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2) To investigate the relationship between the presence of a parent as a  caretaker for 

well siblings when the child with CF is ill or hospitalized, and information provided 

by the medical team to the well sibling about CF with Internalizing and Externalizing 

behaviors. 

3) To investigate the relationship between maternal education and Internalizing and 

Externalizing Behaviors in well siblings of children with CF.  

4) To examine the relationship of the risk vs. not at risk scores with Internalizing and 

Externalizing behaviors.   

Definitions 

For the purposes of this study the following definitions were utilized:  

Adaptation was defined as a “change in structure, function or form that produces 

better adjustment of an animal or plant to its environment” (Guralnik, 1972, 15). 

1. Risk was defined as “those variables associated with a higher 

likelihood of undesirable outcome” (Allen, 1998, 57). 

2. Protective factors were defined as the “absence of risk…exerting direct 

effects on outcome and …mediating between risk factors and 

outcome…effectiveness may differ according to the child’s 

developmental level or sex”(Allen, 1998, 57). 

3. Adaptive skills included the concepts of adaptability, leadership and 

social skills.  Adaptability was defined as “ability to adapt readily to 

changes in the environment”…Leadership was defined as “the skills 

associated with accomplishing academic, social, or community 
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goals…and social skills are defined as the “skills necessary for 

interacting successfully with peers and adults”(Reynolds & Kamphaus, 

1998, 48). 

4. Internalizing Behaviors composite included the traits of anxiety, 

depression and somatization.  Reynolds and Kamphaus (1998) defined 

anxiety as “the tendency to be nervous, fearful, or worried about real or 

imagined problems”…Depression was defined as “the feelings of 

unhappiness, sadness and stress…inability to carry out everyday 

activities…or may bring on thoughts of suicide”…and somatization as 

the “tendency to be overly sensitive to and complain about relatively 

minor physical problems and discomforts” (p. 48). 

5. Externalizing Behaviors composite included the traits of hyperactivity, 

aggression and conduct problems.  Reynolds and Kamphaus (1998) 

defined hyperactivity as the “tendency to be overly active” (p. 48) and 

to rush through work and activities, to act without thinking.  They 

defined aggression as acting in a verbally or physically hostile manner 

that others find threatening and conduct problems as engaging in anti-

social or rule breaking behaviors.   

6. Sibling was defined as "one of two or more persons born of the same 

parents, or, sometimes having one parent in common; brother or sister" 

(Guralnik, 1972, 1322).  In this study a sibling was defined as a child 

who resided as least 50% in the same household as the child who had 
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CF.  This well sibling was biologically related to one parent in the 

home, and was also biologically related to the child with CF.   

7. Perception of financial well being was reported by the parent.  The 

parent was asked to evaluate whether there was enough income in the 

home where the child with CF lives to meet expenses.  The parent was 

also asked to indicate if there was enough money to only pay bills or if 

there was additional money for non essential items.  

8. An Emotional/Behavioral problem in the well sibling was defined as 

mental health conditions or issues that were significant enough that a 

diagnosis was rendered and/or treatment sought.  This condition may or 

may not be transient. 

9. Parental perceived stressors were based on a self report of those 

stressors that the parents perceived to exist.  Rather than a listing of 

actual stressors, the focus was on the perception of the threat and the 

resources of that individual to cope with the stress.  This assessment 

accounted for the meaning of the stress to the individual. 

10. Perceived social support evaluated the parent’s perception of the 

personal support system from family, friends and their significant 

other.   

11. Information about CF provided by the health care team to the well 

sibling was based on the parental report. It was the parent’s perception 

of what information had been given to their well children.  This 
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information may be in the form of discussion about the disease and/or 

treatment, change in the sibling’s condition or general information 

about the clinic and why the child with CF visited the clinic for 

appointments.   

12. Severity of illness in the child with CF was defined according to FEV1 

of the child with CF which has been classified as Mild with greater 

than 70% lung function, Moderate with 40-70% of lung function and 

severe as less that 40% lung function.  In addition, percentage change 

from previous measurement and number of exacerbations and 

hospitalizations was also obtained to assess the overall health of the 

child with CF.   

Cystic Fibrosis 

Cystic Fibrosis is an autosomal recessive disorder that affects males and females 

equally.  CF is due to a defect in a gene that affects a transmembrane regulator protein 

that results in a disturbance in exocrine functioning.  The defect results in the thickening 

of mucus secretions that lead to chronic obstructive lung disease, frequent pulmonary 

infections, cor pulmonale and eventually death (American Academy of Pediatrics [AAP], 

1996).  Although CF primarily affects the pulmonary system, there is a gastrointestinal 

component of the illness that results in pancreatic enzyme deficiency (Huether & 

Andrews, 1994).  The pancreatic dysfunction may begin prenatally with presentation of 

meconium ileus at birth.  Children with CF may also be afflicted with steatorrhea, failure 

to thrive, cirrhosis of the liver, and glucose intolerance.  In addition boys may be infertile 
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due to the absence of the vas deference.  Children with CF are also noted to have elevated 

levels of sodium chloride in their sweat (AAP; Huether & Andrews). 

Many of the children diagnosed with CF have siblings.  In a study on families 

with a child with CF, aged 2-13 years, there were 1-3 children reported in the households 

with a mean of 1.88 siblings per family (Hodgkinson & Lester, 2002).  This suggests that 

many of the affected children have siblings.  In the state of Arizona, many of the children 

seen at the CF center located in Phoenix, have siblings and these children are usually 

older than the child afflicted with CF (personal communication, P. Radford, 8/22/02).  

These well children will be affected by their sibling’s illness and will adapt to the 

changes in their families as a result of this illness (Bluebond-Langner, 1996; Hodgkinson 

& Lester).  In addition, these well children face the prospect of being carriers of the 

defective genes that may result in illness in their own children. 

Background and Significance 

Risk as a framework 

The concept of risk as a framework for evaluating adaptation in healthy siblings 

of children with CF has not been reported.  Aday (2001) has suggested that “the concept 

of risk assumes that there is always a chance that an adverse health related outcome will 

occur” (p. 5).  “Risk factors refer to attributes or exposures…that are associated with or 

lead to increases in the probability of occurrence of health related outcomes” (p. 4).  

Garmezy (1988) suggests that there are protective factors which “provide resistance to 

risk to foster outcomes, marked patterns of adaptation and competence” (p. 73).  In his 

view, risk is associated with some predisposing factors that are triggered by an event that 
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lead to a response.  Protective factors may be individual or environmental such as a 

supportive parental relationship that enhances the child’s ability to adapt.  Rutter (1988) 

suggests that adaptation to stressful situations occur over time.  He supports the notion 

that individual characteristics are relevant to the exhibited response of the child.  In 

addition, Rutter introduces the notion that adverse effects may potentiate each other, 

especially in situations where there are chronic stressors.  When children are exposed to 

stressors, they attempt to adapt.  This adaptation may result in either a positive or 

negative outcome.   

Adaptation 

Adaptation is a "complex, dynamic coping process that occurs over time"           

(p. 251).  Hymovich and Hagopian (1992) suggested that the family reactions and the 

severity of the illness in the sick child may influence the well sibling's reactions.  In 

addition these authors suggested that there are situational tasks that must be mastered.  

These are identified as: 

 "a.) To master age-specific developmental tasks. 

  b.) To understand the condition and its associated care. 

 c.) To master the feelings that accompany the stressors associated with 

the condition (e.g. jealousy). 

 d.) To “understand and master changes in parents and family life" (p. 

256). 

In addition, Bluebond-Langner (1978) adds: 
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e.) To communicate openly with those that can handle it and practice 

mutual pretence with those that cannot.  

This adaptation is influenced by time, the introduction of new stressors, the 

characteristics of the condition, and the environment in which it occurs (Hymovich & 

Hagopian, 1992).   

There are certain influencing variables that may affect this adaptation as well.  

Hymovich (1990) defines these as "the unique attributes of the family and its members 

that influence the impact of the illness, adaptation, level of functioning and intervention" 

(p.132). Hymovich delineates subcategories, one of which she termed are identifying 

characteristics.  Identifying characteristics are age, sex, temperament, general health, 

cognitive abilities and educational level.  Kupst (1992) suggested that risk factors 

associated with coping and adjustment in a family whose child has cancer were "low 

socioeconomic status, concurrent stressors, low level of support, pre-existing serious 

psychological problems in a family member and inadequate coping resources" (p. 3337). 

In addition her review suggested that a pattern of open communication was associated 

with good coping indicating that established communication patterns may be an 

important variable.  Irish (1964) suggested that siblings with handicapped children in 

their family exhibit a sense of duty to their challenged counterparts and that in some 

families one sibling may be favored at the expense of others.  His work also suggested 

that the size of the family may affect the roles of the individual children in the family. 

 

 



 22 

Psychological adaptation of siblings of children with chronic illness 

Murray (1999) reviewed the available literature reported in well siblings of 

children with cancer for the past 40 years and noted some recurrent themes.  His review 

indicated that the well siblings reported more stress and guilt which resulted in a lower 

self worth, more acting out behaviors and problems with relationships both with their 

peers and their parents.  Hymovich (1995) also noted recurrent themes in well siblings of 

children with cancer.  She reported themes of lower self concept, feelings of sadness, 

being scared or isolated and conflicts with family and friends.  Fleitas (2000) established 

an online chat room for healthy siblings of sick children.  In this qualitative study, this 

author noted that these children reported poor adjustment as indicated by problems with 

self esteem, peer relationships and adjustment.  In addition, these children reported 

feelings of loneliness, resentment, fear and jealousy.  She also noted that they reported 

that they felt guilty, sad, embarrassed and confused and wished for normalization.  These 

children also reported increased responsibilities at home.  Heiney, Goon-Johnson, 

Ettinger, & Ettinger (1990) reported the results of a structured support group for 7 

healthy siblings of children diagnosed with cancer.  These healthy siblings reported 

feelings of being alone, feeling very angry, sad and anxious. These children also noted 

that the sick child received preferential treatment and they felt that they bore the burden 

of their parent’s anxiety.   

Siblings of children diagnosed with Human Immunodeficiency Virus (HIV) have 

similar adjustment problems.  Fanos and Weiner (1994) used exemplars from well 

children to describe how they felt about their sibling’s illness.  These authors reported 
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that the children they studied felt less loved and invisible.  They resented the loss of 

attention and had concentration problems at school due to their sibling’s illness.  Mellins 

and Ehrhardt (1994) reported on a small sample of healthy children (n=6) who had sick 

family members with HIV.  These children reported feeling angry and burdened by the 

care for the ill child and parents and reported that they were often assigned caregiving 

tasks.  In this sample the well children were truant and exhibited withdrawal behaviors 

and often did not receive mental health services.  

Walker (1988) studied 15 families with 26 well children 7-11 years of age who 

had a sibling who had been diagnosed with cancer.  Parents reported that 18 (69%) of 

these well children demonstrated one or more stress responses since the ill child was 

diagnosed with cancer.  These consisted of somatic complaints such as headaches, 

stomachaches, bone and muscle pains, enuresis and asthma. These responses also 

involved social changes such as playing with friends more or less often, a change in 

activities, and decreased ability to have fun.  In addition, some of these children exhibited 

an affective response.  These responses consisted of physically acting out, verbal 

irritability or disrespect, emotional labiality or profound sadness, or attention seeking 

behaviors.  Additionally some of the children exhibited an increased sensitivity to others.  

These well siblings revealed 3 major themes of stressors, loss, fear of death and change.  

Zeltzer and colleagues (1996) conducted a multi site study of 7 oncology centers.  

In their study of 254 well siblings from the various sites they noted that while the siblings 

were overall in good health, they reported significant problems with eating (42% vs. 26% 

in the control group) and sleeping (72% vs. 53% in the control group).  In addition, for 
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this population it was noted that parent’s underreported these well children’s health 

complaints and were less likely to seek medical attention for the child who did not have 

cancer as compared to the control group of families who did not have a child with cancer.  

It was noted that the parent of the well siblings in this study noted that these children 

complained of stomachache, hurting all over, stiff neck and back, appetite loss and pain 

in the chest significantly more that the control group of children.  The siblings who 

reported somatic complaints also had an association with higher levels of reported 

interpersonal adjustment difficulties (Sibling reported symptoms r=.35, p<.0001, Youth 

self report scale r=.41, p<.001).  Of great concern was the increase use of alcohol and 

tobacco in this group of children.  In this sample 35% of the children over the age of 12 

(N=8) used alcohol more than once a month and 65% (N=15) used alcohol less than once 

a month.  Thirty per cent of these children over the age of 12 (N=7) also admitted to 

using tobacco in the past 12 months and 6 of these children used tobacco more that once 

a month.  Both the parental report of sibling illness history and somatic complaints, the 

sibling reported somatic symptoms, and sibling tobacco use was significantly higher 

(p<.001) for the group who had adaptation problems prior or whose problems worsened 

after the diagnosis of cancer in their sibling than those children that had been classified as 

resilient and did not experience adaptation problems either prior or after the diagnosis of 

their sick sibling.   

Sahler and colleagues (1994) studied 254 well siblings from age 4-18 in a multi-

site study.  In this study it was noted that prior to the diagnosis of cancer in a sibling, the 

healthy children in the family had a similar prevalence of emotional and behavioral 
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problems as the general population (7.7% compared to 6.3%).  After the diagnosis had 

been made, the prevalence was reported to be 16.9% for the well siblings. For these 

children, 9.2% had a report of behavior problems since the diagnosis of cancer was made 

in their sibling.  Further analysis revealed that a major risk factor in the development of 

adaptation problems after diagnosis was the presence of problems before diagnosis.  In 

this sample 39 of the 99 siblings with pre-existing problems developed issues significant 

enough to require psychological care whereas only 3 of the 139 siblings without 

problems prior developed problems after diagnosis requiring such care.  This suggests 

that prior issues in adaptation before the diagnosis is a risk factor for future issues in this 

population.   

Alderfer, Labay, and Kazk (2003) reported on 78 adolescent siblings of children 

who were cancer survivors (1-10 years post treatment) using self report measures of post 

traumatic stress (PTS), anxiety, and perceptions of the cancer experience.  In her sample 

49% (n=37) of the well adolescents reported mild PTS symptoms and 32% (n=24) 

reported moderate to severe levels.  The perception that the sick sibling would die and the 

perception that the cancer experience was scary and difficult was related to the PTS 

symptoms as compared to the reference group where no family members had chronic 

medical or psychiatric conditions.  Both groups reported similar levels of anxiety.  In 

addition, female siblings endorsed more PTS symptoms (F (1, 69) p<.05) than their male 

counterparts.  This suggests that the  symptoms of re-experiencing,  intrusive thoughts,  

and avoidance and the cluster of these symptoms, which meets the criteria for PTS, in 

siblings of children who have survived cancer persists past the acute episode of the illness 
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and should be addressed to help the sibling adapt to the circumstances that their family 

faced. 

The influence of environment  

The National Youth Violence Prevention Resource Center ([NYPRC], 2001) have 

suggested that environment may contribute as a risk factor and supportive relationships 

appear to be protective.  In addition, their review suggested using a developmental focus 

to assign risk to certain behaviors.    VanDongen-Melman, Pruyn, DeGroot, Koot, Hahlen 

& Verhulst (1995) surveyed 133 parents of children with cancer and found both 

situational and demographic variables had a negative effect on self esteem.  In their study 

low SES, lack of religious affiliation, chronic illness in another family member and other 

concurrent stressors increased the risk for adaptation problems in the families that they 

studied.  For the parents in this study, religious beliefs were a protective factor.  Kupst  

et al. (1995) studied 35 parents and 28 children who were long term survivors of cancer.  

In their longitudinal study they found that low concurrent stress, social support and 

communication was related to improved family coping early in the course of the illness, 

however, only SES remained a significant variable 10 years post treatment.  It appears 

from this study that timing is also an important factor in evaluating risk and adaptive 

response. 

Individual and family factors 

Hetherington (1989) suggested that risk and protective factors may be individual 

to the child and their family and although influenced by the child’s age and development, 

may also be affected by the “goodness of fit” between the stressors and protective factors.  
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She has suggested that families may exhibit cumulative risk.  The need for support 

increases as the number of stressors multiply.  Garmezy (1988) supports the notion of 

cumulative stressors resulting in poorer adaptive response.  He suggests that family 

relationships, especially between parent and child, determine the development of the 

child.  In his view, families that are supportive and function well assist in the normal 

development of the child.  In families where relationships are not stable, the adaptation of 

he child is threatened. 

Risk and Protective Model 

Children’s adaptation to their life circumstances is influenced by a variety of personal 

and environmental factors such as fitting well into the expectations of their environment 

development and time to adjust to stressful events. Certain factors may increase their risk 

of poor adjustment such as previous emotional problems, multiple stressful events, and 

lack of social support for the family members, low socioeconomic status (SES), and 

chronic illness in another family member.  Children may be protected to some degree 

from poor outcomes even in stressful situations by supportive relationships.  Based on the 

review of literature, and the following factors and their proposed relationship are depicted 

in Figure 1 and 2. 
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__________________________________________________________________ 

 For the purposes of this study,  adaptation will be measured using the scores 

obtained from the Behavioral Symptoms Index (BSI) and the subscales for Internalizing 

and Externalizing Behaviors.   The Behavioral Symptoms Index is a composite score.  It 

includes a combination of central scales from the clinical composites and is a reflection 

of overall problem behavior.  Internalizing and Externalizing Behaviors are composite 

scores that represent overall behavior dimensions.  Externalizing problems are often 

apparent because they are disruptive and easily noticed by others.  Internalizing problems 

may not be noticed because they do not impair other’s activities (Reynolds & Kamphaus, 

1998).    

Adolescent/Child Report 

� Emotional Symptoms Index 
 

Figure 1 

Factors Predictive of Psychological Adaptation for Siblings of Children with Cystic 

Fibrosis 

Parental Reports 
� Parental Perception of financial 

well being 
� Emotional problems requiring 

intervention in the  well sibling 
prior to diagnosis of the child with 
CF 

� Parental Perception of Stress 
� Parental Perception of Social 

Support 
  

Psychological Adaptation of 

Siblings of Children with 

Cystic Fibrosis 
 

� Behavioral Symptoms 
Index  

� Subscales for 
Internalizing and 
Externalizing 
Behaviors  

 

� Severity of illness in the child 
with CF as evidenced by FEV1 
and number of hospitalizations or 
exacerbations 
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Figure 2 

The Relationship of Selected Factors with Internalizing and Externalizing Behaviors 

of Siblings of Children with Cystic Fibrosis 

 

 

Significance of the Study 

There has been little reported on the adaptation of well siblings of children with 

Cystic Fibrosis, although studies of well siblings of children with other diagnoses suggest 

that these children may be at increased risk for problems with adaptation.  The 

significance of this study was to begin to identify the risk factors associated with poor 

adaptation in well siblings of children with CF and protective factors that may ameliorate 

some of these risks.  This identification will assist providers on the medical team in 

identifying characteristics of children in families where there is an ill child that may 

predispose the well sibling to have problems in adapting to his environment and to begin 

to design interventions that may specifically address those needs. 

Age Gender 

Information provided by the 

medical team to well siblings 

Presence of parental 

caretaker for well sibling 

when the ill child is sick 

Internalizing and Externalizing 

Behaviors 

Maternal education 
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CHAPTER II-LITERATURE REVIEW 

Introduction 

Cystic Fibrosis is a terminal genetic disease that is passed from parent to child.  

As a result siblings of children with CF may either be affected by the disease, be carriers, 

or not be affected at all.  Although well siblings of children with chronic disease other 

than cancer have seldom been studied, limited studies indicate that their unique position 

in their family may place them at risk for internalizing, externalizing and adaptive 

problems.  In addition, some modifying factors such as age, birth order, and gender in 

addition to family demographics may pose additional risk.  Not all children with siblings 

who have chronic illness are poorly affected. Some children are protected from this risk 

by environmental and individual protective factors.  The purpose of this review is to 

discuss the impact of CF in one child on the healthy siblings in the family.   

Factors Affecting Psychological Adaptation of Siblings of Children with Chronic Illness 

The effect that the diagnosis of a chronic life threatening illness in one child has 

on the healthy siblings in a family has seldom been reported.  Most of what has been 

reported involves families where a child has been diagnosed with cancer.  Hymovich 

(1993) suggests that children’s responses to cancer were partially determined by a 

developmental focus.  Kupst (1992) proposed that there are risk factors associated with 

coping and adjustment in families where a child has been diagnosed with cancer which 

may place the healthy sibling at risk for developmental and social problems.   

Spinetta (1981) followed 102 well siblings of children with cancer.  She noted 

that the well siblings scored lower on measures of self concept and having their 
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emotional needs met than the child that had been diagnosed with cancer.  It was 

interesting to note that this finding was consistent even when the sick child was stable 

and the other members of the family were adapting well.   

In a review published by Williams and colleagues (1997) these authors reported 3 

major etiological themes which explained adjustment problems in well siblings.  These 

were lack of information or parental communication that was lacking regarding the sick 

siblings illness, well siblings feeling physically and emotionally isolated from their 

parents, and insufficient resources for the well siblings that would provide support 

(informational, emotional, social and peer).  In a pilot study of 22 well siblings in which 

5 of the participants had a sibling with CF, these authors found that although these 

children reported fairly effective communication in their families, both about the illness 

and their own personal issues, the mean scores from the well sibling responses indicated 

that these children still felt that people did not care how they felt and that they were 

ignored by their parents.  Ballard (2004) elicited parental response on the support offered 

to well siblings of children with cancer and noted of the 86 families studied, only 40% 

(n=33) of parents reported that any member of the multidisciplinary team had initiated an 

intervention with the well sibling.  However, for the children whom help was offered, 

86% (n=25) of the parents felt that the intervention was helpful.  Only 26% (n=21) felt 

that the siblings received enough literature. This suggests that parents do not perceive that 

the health care team is responsive to the well siblings needs when a child in the family is 

diagnosed with cancer. 
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 Craft and Craft (1989) interviewed 123 school age siblings of hospitalized 

children.  The siblings in this study indicated that the worst part of having their sibling 

hospitalized was affected by lack of information.  These authors suggested that adequate 

information could assist the well sibling with several of their “worries and fears” 

associated with their sick child’s illness. 

Foster and colleagues (2000) noted that when a well child has a sibling with CF 

the healthy child may have adjustment difficulties. Well siblings may receive less of their 

parent’s attention as the needs of the child with CF may take priority. This may be due to 

treatment demands, ill health in the child with CF or special treats given to the child who 

is ill.  In addition, their qualitative study revealed that some of these well siblings noted 

that there were different discipline standards and tolerance for misbehavior for the sick 

child in the family.  Their review suggested that this double standard may result in 

resentment in the well sibling both from the response of their parents and from others in 

their environment.  These authors also noted the dynamic nature of chronic illness in a 

family member where changes in health status in the sick child may result in constant 

need to adapt to the new demands and challenges posed by living with this disease.   

Bluebond-Langer (1996) has noted that the adaptation of a well sibling of children 

with CF may be influenced by the stage of illness in the sick child.  She notes that the 

natural history of the illness may be divided in 6 periods in which the family, including 

the siblings, responds according to the issues manifested in each period.  These periods 

are 1) from the time of diagnosis through to the first annual exam, 2) months or years 

during a time which the child with CF is relatively healthy to the first exacerbation         
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3) recovery from the exacerbation through a time when hospitalizations increase and the 

disease course becomes less predictable 4) development of complications through a 

discussion with the physician that the disease has advanced 5) increased deterioration 

where the condition deteriorates to the extent that the parents are told that the child is 

terminal and 6) terminal phase through death.  The well sibling’s views progress 

accordingly.  Initially the well sibling normalizes the condition of CF and sees it as a 

“condition one does things for”.  As the illness progresses through the stages, the well 

sibling notes the episodes of illness and recovery, begins to have more questions about 

the course of the disease and efficacy of treatment and at about stage 4 notes that this is a 

chronic progressive disease that is incurable and begins to understand that their sibling 

will die from this disease.  It appears from this research that the well sibling’s view is a 

direct result of their own lived experience which transcends other factors such as gender, 

family demographics and age.   

Kim and colleagues (2003) suggested that stressful life experiences in 

adolescence are reciprocally inter-related over time.  They postulated that this resulted in 

an accumulating disadvantage in which problematic situations and adjustment problems 

mutually reinforced each other which resulted in higher incidences of Internalizing and 

Externalizing Behaviors in adolescence.  This longitudinal study of 215 boys and 236 

girls examined responses at 5 data points from 7th-12th grade.  The results of this study 

indicated that there were significant correlations between life events and Internalizing 

and Externalizing Behaviors across several points in time.  In addition, Internalizing and 

Externalizing Behaviors were inter-correlated.  These authors concluded that life stresses 
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that adolescents experience have an effect on their overall emotional distress and negative 

life events were predictive of a higher level of depressed and anxious mood in the 

children who participated in this study.  In addition, stressful life events at each point of 

data collection were a significant predictor of delinquent behavior for the next 

measurement point (even when statistically controlling for a previous level of 

delinquency). These findings suggested that stressful life events exacerbate Internalizing 

and Externalizing problems during the adolescent years.     

Influence of Age and Gender 

Sahler and colleagues (1994) reported that manifestations of adaptation problems 

may be gender dependant.  In their study of 254 well siblings of children with cancer they 

noted that boys age 11 or younger appeared to be more vulnerable to problem behavior 

(Externalizing Behaviors) in the period 6-42 months after diagnosis cancer for a child in 

the family compared to the control sample (n=58, t=5.28(correlated t test), p<.001) 

whereas older girls appeared to exhibit more increased distress (Internalizing Behaviors) 

in this same time frame (n=38, t=2.19 (correlated t test), p<.05).  These findings were 

supported in the study by Kim and colleagues (2003).  They noted absence of gender 

differences among stressful events and maladjustment, however, their findings suggested 

that girls were more likely to experience Internalizing Behaviors and boys demonstrated 

more Externalizing Behaviors.  Sargent (1995) and colleagues suggest that gender alone 

did not account for significant differences in the 254 siblings of children with cancer that 

they studied, but rather it was the interaction of age and gender that accounted for the 

differences the children reported.   
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Gore, Aseltine and Colton (1992) have suggested that for the adolescent 

population, some factors affecting families may influence depressive symptoms in 

children.  In their prospective study of 1,208 adolescents, stresses and supports (risk and 

protective factors) did not explain the gender difference in the symptoms manifested in 

these adolescents.  In this population, girls from low SES backgrounds exhibited the 

highest level of depressive symptoms.  Yet there was no gender difference in 

vulnerability to stress. Low SES backgrounds influenced both genders’ vulnerability to 

stresses and support deficits.  In addition, poor parental health was associated with more 

stress, both personal and familial, as well as with lower levels of family support. In this 

sample mental health illness in a parent had no effect on depressive symptoms in boys; 

however it did in the girls studied.  For both boys and girls, distressing life events that 

affected the children personally were more significant than events occurring to family or 

friends.  In addition, life events to family members or relationship problems with parents 

had more effect on these children’s depressive symptoms that problems or events 

concerning their friends.    

Gender also appears to affect social support.  In the study by Gore and colleagues 

(1992), girls were more exposed to the lives and problems of others; however, they also 

experienced greater access to social support which appears to be protective against 

depression.  Their response to these stressors however, was not significantly different 

from the boys.   

Age of the well sibling appears to have an effect on the adaptation of this healthy 

child to their sick sibling’s illness and needs (Sargent et al., 1995). In a study of 254 well 
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siblings (age 4-18 years) of children with cancer, children over the age 12 years were 

more likely to report positive changes, such as compassion and maturity, whereas the 

younger children were more likely to report negative feelings or no change (p<.001).   In 

addition, the older children were more likely to report that their families became closer as 

a result of the diagnosis, where the younger children reported no change or did not 

respond at all (p<.001).  The older children also noted that they had difficulty with their 

own negative feelings and were more able to articulate coping strategies to suggest to 

other siblings as compared to the younger group of children. The younger siblings in this 

study had more difficulty expressing their thoughts and feelings and often were reported 

as unable to give a response to the questions asked. 

Positive Adaptation 

Not all children fare poorly when a child in the family has been diagnosed with a 

chronic life threatening illness. In a study conducted by Sahler and colleagues (1994) of 

well siblings of children who had been diagnosed with cancer, almost 1/3 of the 254 

siblings were reported by their parents to have adapted without difficulty and 4% (n=9) of 

these children actually were reported to have improved behavior. Fleitas (2000) noted 

that the well children that participated in the discussions in her online chat room, many 

expressed positive life lessons that they had learned.  These children discussed the 

importance of understanding, how to be patient and caring and how to appreciate and 

approach life.  Some noted that they like the trust that was placed in them and felt that 

their approach to life was more altruistic.  Havermans and Eiser (1994) reported similar 

findings.  In their study of well siblings of children with cancer, 10 of the 21 participants 
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reported benefits of having the sick child in their family such as empathy and an 

increased appreciation of the value of life. Sargent and colleagues (1995) noted that of 

the 254 well siblings that they interviewed, 41 reported becoming more compassionate, 

and 42 reported becoming closer to their families. Van Riper’s (1999) work supported 

this notion.  In the 76 families that had a child with Down’s syndrome in his study, he 

noted that the parent’s reported that the healthy siblings had above average self concept, 

were socially competent and exhibited a low incidence of behavior problems.   

Gallo and colleagues (1991) interviewed 27 well siblings of children with chronic 

illness and noted that the well siblings may be selective in who they chose to tell about 

the sick child’s illness as a way to protect this child from social stigma.  These authors 

also noted that these children may try to normalize this illness although many reported 

that the illness did involve specific tasks that the well sibling may need to participate in 

so that the condition could be managed.  The children in this study indicated that they 

exhibited compassion, tolerance and empathy for the sick sibling.  They demonstrated an 

understanding of the potential emotional impact of chronic illness and sought to protect 

their sick sibling.   

Family Factors and Adjustment of Siblings 

The presence of concurrent stressors as a risk factor in family adjustment has been 

discussed by many authors (Carter, Urey, & Eid, 1992; Dunst, 1993; Garmezy, 1988; 

Hetherington, 1989; Hymovich & Roehnert, 1989).  Hymovich and Roehnert have 

suggested that the clustering of stressful events, both of medical origin and life events 

may have an impact on family adaptation.  In addition they note that poverty or single 
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parent homes may place the family at higher risk for psychological problems.  Kupst 

(1992) suggests that financial problems, marital crisis and illness in another family 

member may increase the risk.  VanDongen-Melman and colleagues (1995) note that low 

SES, chronic disease in another family member, lack of religious beliefs and female 

gender may increase risk for poor outcomes.  Dunst included low SES, repeated job 

changes or unemployment, repeated moves of residences, absence or spouse or partner, 

frequent infections or illnesses or lack of familial or social supports as factors that affect 

risk in families. Carter and colleagues (1992) has suggested that family adjustment to 

having a child with CF may depend on many factors such as the frequency of 

exacerbations, degree of physical restriction, family composition and the support 

network. 

Rutter (1988) noted that adaptation to stressful situations may occur over time.  

He supports the notion that individual characteristics are relevant to the responses 

exhibited by the child.  In addition Dunst has suggested that the absence of risk may not 

guarantee positive outcomes or optimal development.    

Protective Factors 

The literature also suggests that there are some factors associated with the healthy 

child’s response to an illness in their sibling that may be protective in terms of their 

adaptation to the situation.  Fleitas (2000) has suggested that well children need support 

and resources based on an assessment of the family system.  She also suggested that these 

well children receive developmentally appropriate information.  Havermans and Eiser 

(1994) reported that the 16 well children in their study had incomplete information about 
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their sibling’s illness and 4 expressed a desire to speak to the physician directly.  In 

addition, 5 of the children expressed a desire for more information and 3 of the 5 felt that 

their parents may not be able to provide that information.   

In a study conducted by Knafl and Dixon (1983) of 56 families and 104 siblings 

where a child without chronic illness had been hospitalized, it was noted that the well 

siblings in the majority of cases (84%) did not respond negatively to the hospitalization 

and change of routine in their families.  The exception appeared to be in children age 4-

11 who had been cared for outside their home during the time the sick child was 

hospitalized.  In these children 60% had a negative response to the situation and all but 

one was part of this age group.  In addition, in this age group there were negative 

responses in 4 children who were expected to care for themselves or their other siblings. 

For children who had been cared for by someone in their home there were only 3 

negative responses (13%). For children who had been cared for by a parent during this 

period there were no negative responses.  These results indicate that children, especially 

during the school years, seem to fare better when a sibling is hospitalized if they are 

cared for in their own home and particularly if there is a parent present. 

Sawyer (1992) reported that in the 64 families that she studied, 32 with a child 

with CF and 32 without, that only mother’s education was a significant determinant (r=-

0.39, p<.01) in predicting increased satisfaction with family functioning.  No other 

demographic factor was significant in this study. 
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Parent vs. Child Report of Internalizing and Externalizing Behaviors 

Parents are often the source of information for a well child’s report of adaptation 

to a sibling’s illness.  Walker (1988) reported on 15 families of children with cancer.  In 

this study of 26 well children who had siblings with cancer there was a 44% 

disagreement in what the parents thought the child’s coping strategies were as compared 

to what the children actually reported.  Heffernan and Zanelli (1997) demonstrated that in 

the 21 siblings (17 families) that they surveyed, 95.2% of the mothers and 85.7% of the 

healthy siblings identified behavior changes while their sibling was undergoing treatment 

for cancer.  Comparison of specific behaviors between parental and self report was not 

reported, however when given the opportunity to write comments the mothers reported 

that the child often distanced themselves from family crisis.  The children did not 

comment on this method of coping spontaneously.  

Craft and Craft (1989) reported that in the 123 school aged siblings of 81 

hospitalized children, the well siblings reported a higher number of perceived changes 

using the Perceived Change Scale than their parents (t (92) =6.54, p<.01).  This 

instrument is comprised of 12 items that measure trouble sleeping, amount of food eaten, 

getting mad, trouble concentrating at school, getting nervous, fighting with kids, having 

nightmares, bed wetting, nail biting, wanting to be alone, wanting to spend time with 

parent and feelings of health.  The investigators noted that when parents spent more time 

with their well children there their answers were more similar.  As the threat of illness 

increased, the answers were less similar between parents and the well siblings.  When the 

ill child was hospitalized with an acute illness, the relationship between the answers 
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given by parents and well siblings was higher (r=.28), however when a child had a 

chronic illness such as CF, diabetes, heart and renal disease (n=44), the relationship was 

lower (r=.14).  Age was also a factor with a lower percentage of agreement for younger 

siblings (mean=34) compared to older siblings (mean =45), F (1, 97)=10.97, p<.01). 

Interestingly, if one parent remained at home there was a trend of increased agreement 

for the younger siblings that did not necessarily improve for the older siblings.   This did 

not achieve statistical significance.  These studies suggest that parents may not always be 

aware of the cognitive and coping strategies employed by their children.   

Summary 

The psychological adaptation of a well sibling of a child diagnosed with a chronic 

illness such as Cystic Fibrosis is dependant on many factors, both internal and external to 

the child.  The results of this adaptation may place the child at risk for developing 

Internalizing and Externalizing Behaviors or on a more positive note, Adaptive Skills.  

There is little information that has been reported in well siblings of children who have 

been diagnosed with illnesses other than childhood cancer. However the literature has 

suggested that SES, emotional problems that presented in the well sibling before the child 

with CF was diagnosed, concurrent stressors, both medical and life events, may affect 

adaptation in this population.   Factors such as social support, having a parent care for the 

well sibling when the child with CF is ill and information from providers to well siblings 

directly may also affect the psychological adaptation of the well sibling.  Additionally, 

maternal education, gender of the well sibling, severity of the illness of the child with CF 

and age of the well sibling may also be predictive of adaptation for these well children.  
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Although there are similarities in well siblings of children with a family member with all 

chronic disease, the unique challenges of each illness may change the adaptation of the 

family members dealing with these manifestations and should be explored and reported.  
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CHAPTER III-METHODS 

Design 

This descriptive study used selected factors that had been suggested in the 

literature review as predisposing the well sibling of a child with CF to risk for problems 

with adaptation.  The relationship between these variables was explored to determine 

which of these factors may be associated to measures of adaptation using a correlational 

design.   

Procedures 

Approval was obtained from the institutional review boards at the 3 institutions 

that participated in the study.  Clinic personnel reviewed the composition of each family 

and if they met the inclusion criteria, asked the family if they would be willing to discuss 

the study with the researcher.  If the family agreed the study was introduced and 

questions were answered.  If the parent agreed to participate they were asked to sign a 

written Consent Form and HIPPA release (see Appendix A).  Once this had been 

completed, the parents were then asked to complete the following instruments; a 

Demographic and Health Related questionnaire (Appendix B), a Behavioral Assessment 

instrument for their child that was age specific for children age 8-11 or 12-18 (available 

from the publisher), a Perceived Social Support instrument (available from the publisher) 

and a Stress Scale (available from the publisher). It was anticipated that it would take 

parents approximately 30-45 minutes to complete the 4 questionnaires.  

 Parents also were asked for their permission for the researcher to review 

information about the child diagnosed with CF from the clinic chart (Appendix C).  The 
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information included how many exacerbations and hospitalizations had occurred in the 

past year and his or her FEV1 for the current clinic visit compared with the last visit.  

 The children and adolescents were asked to participate and to sign an assent 

(Appendix A) if their parent/guardian agreed. They were then asked to complete the 

child/adolescent Behavioral Assessment instrument that was appropriate for age. Two 

forms of the Behavioral Assessment tools were available; one for children age 8-11 and 

one for adolescents, age 12-18.  It was expected that this would take the child or 

adolescent 20-30 minutes to complete.  

 The results of each of the BASC instruments that were collected were discussed 

with a clinical psychologist that specializes in pediatrics.  Recommendations based on the 

results of the individual testing were communicated to parents by phone by the researcher 

if warranted. 

Sample Criteria 

A convenience sample of siblings of patients diagnosed with Cystic Fibrosis was 

obtained from two Cystic Fibrosis Center clinics in three locations.  These centers 

encompass all patients registered with Cystic Fibrosis in a large southwestern state.  All 

well siblings of patients who attended any of three clinics dedicated to the care of patients 

with Cystic Fibrosis were eligible for inclusion in this study if they met the following 

inclusion criteria; were able to read and speak English, had a biological sibling that did 

not have CF and were between the ages of 8-17 years in one clinic and between age 8-18 

years at the remaining 2 clinics. The child with CF and the well sibling must live in the 
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same home at least 50% of the time to have been included. Siblings who had chronic 

illnesses other than CF were included in the study. 

Recruitment 

 The CF clinics convened on designated days to care for these patients.  All 

patients were seen on a periodic schedule and also on an acute basis in the sites described 

by a multidisciplinary team of providers.  Well siblings of children diagnosed with CF 

who met the inclusion criteria and one parent or guardian was identified by clinic staff 

and introduced to the researcher to be recruited into the study. One site limited 

participation to siblings 8-17 years of age.  If there were more than one sibling eligible to 

participate, the parent/guardian was asked to select only one child for participation, 

preferably, the child closest in age to the child with CF.   

 The researcher explained the study and asked if the families would like to 

participate.  If they consented they were interviewed in a private area to complete the 

consent process and fill out the designated study tools. The parent or guardian was also 

asked for their consent to review the chart of the child with CF for FEV1, number of 

exacerbations in the past year and number of hospitalizations. 

 If the sibling accompanied the child with CF for the visit they were asked to 

complete the assent form and the instruments while in the clinic.  If they did not 

accompany the child with CF to the visit, the parent/guardian was asked to complete the 

parental portion of the survey.  The parents were also asked if they would be willing to 

have the well sibling participate in the sibling portion of the study.  If they agreed, and 

the sibling was an adolescent, the instruments and assent was sent home with the parents, 
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and included a self addressed stamped envelope for its return.  Parents were asked for a 

phone number where the child could be reached, best time to reach the child and the 

child’s name so that assent could be obtained verbally over the phone and questions 

answered. One institution did not allow telephone assent so if the child was not at the 

visit; the sibling portion of the study was not completed.  If the child was school age, the 

assent and the instrument was sent home with the parents with a self addressed envelope.  

The child was contacted by phone at the agreed time and the researcher answered the 

child’s questions, obtained assent and offered to mark the BASC questionnaire for the 

child in a telephone interview. Children were also given the option to complete the 

questionnaire and return it by mail. 

 Results were reported in aggregate however parents were told that they would be 

informed personally by phone if their child disclosed that they may hurt themselves or 

others.  If the parent wished to have any of the questionnaires/results sent to their 

provider, the parents were told a written release must be obtained from the parents before 

that information could be shared. Parents were also informed that if their child disclosed 

that they have been hurt or abused, that information would be reported to Child 

Protective Services as the researcher is a registered nurse and is legally bound to report 

any occurrence of suspected child abuse. 

 Each participant (adult and child) received a Target $5.00 gift certificate once the 

survey was returned either at the clinic visit or in the mail and a receipt was recorded. 

These gift certificates were given to participants whether they chose to answer any or all 

of the survey information once the consent process was completed. If the sibling was not 
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present at the interview the parent was asked to address an envelope for the researcher to 

mail a Target gift certificate for their participation in the study once the child had been 

consented and returned the study documents.  Returned surveys were placed in a 

designated area during the clinic and were kept in a secure location in the researcher’s 

office for the duration of the study.  The estimated period of data collection was initially 

three months.  

Setting 

There were two centers which specialize in the care of patients diagnosed with CF 

in this southwestern state. One center was located in the largest city within the state and 

serves the northern half of the state and the metropolitan area of the city. Due to 

insurance considerations, there were two separate locations where these children were 

seen in clinic; however, both locations are under the auspices of the same medical 

director.  One site cared for patients that have insurance, funded under a specific state 

funded program in which parents can apply if they believe their child meets eligibility 

requirements based on certain medical needs.  If the child qualified for the state funded 

program their medical care with regard to his/her CF was provided at this location.  All 

children not eligible for this program were seen at the second location that was contracted 

with the remaining insurers.  The site medical director agreed to allow this study at both 

sites following approval from the institutional review board at the both hospitals. 

The second center is located in the southern part of this southwestern state in the 

second largest city in the state.  This center serves the southern half of the state and the 

metropolitan area of the city.  All children cared for with the CF diagnosis were seen in 
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one clinic on specified days.  The clinical nurse specialist in this clinic agreed to have this 

study conducted in their site and approval was obtained from the medical director. Letters 

of support for data collection were obtained from the clinic directors. 

Data Collection 

Demographic and Health Related Information Form 

 The demographic instrument was developed by the investigator for use in this 

study.   In addition, Parents/Guardians were asked for permission for a chart review of 

the child with CF. Specific information obtained from the medical record included how 

ill this child had been in the past year (exacerbations, hospitalizations), and what his/her 

FEV1 was for the current visit and how this compared to the last visit.   

The demographic data consisted of 20 questions with multiple choice option; 

some write in answers some requiring a yes/ no answer.  These data were entered into 

SPSS 13 for analysis. Once the data were collected and coded data were analyzed and 

reported using descriptive statistics (frequencies, percentages, means, standard 

deviations, ranges).   

Behavioral Assessment System for Children Instrument 

The Behavioral Assessment System for Children (BASC) is an objective measure 

of behavioral adjustment and was chosen to measure adaptation for children and 

adolescents in this study from the child, adolescent and parental perspective.  This 

instrument was selected because it is developmentally sensitive and provides an objective 

measure to assess risk and adaptive skills in this population.  There are 3 questionnaires 

(parent, teacher, and child/adolescent).  For the purposes of this study the parent and 
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child/adolescent versions of the questionnaires were used.  The questionnaire asks the 

subject to answer true or false to a series of questions.  The child version has 152 

questions and the adolescent version has 186 questions.  The questionnaires can be 

completed in 30-40 minutes.  They may be hand-scored or analyzed using an available 

computer program (Reynolds & Kamphaus, 1998). 

Parent Version of the BASC Instrument  

The parent version of the BASC tool includes behavior descriptions that the 

parent has observed over the past 6 months.  Parents are asked to rate the child’s positive 

and negative behavioral performance according to a 4 point scale.  This scale allows for 

the following choices; never, sometimes, often, and almost always.  There are 138 

questions on the child version and 126 questions on the adolescent version. The responses 

may be hand scored or analyzed using an available computer program.  Scores are 

obtained for each of the scales and composite scores are derived from the responses and 

are based on relevant items.  The clinical scales for this version measure maladaptive 

behaviors.  High scores are indicative of undesirable characteristics.  Reynolds and 

Kamphaus (1998) suggest that an elevated score in isolation for one characteristic may 

not be sufficient to warrant a diagnosis of an adaptive disorder, however, combinations of 

elevated scores may suggest that the child meets the criteria for a mental health condition.  

For example, the Internalizing composite includes Anxiety, Depression and Somatization 

Scales. Externalizing problems are a summary of the composite of Hyperactivity, 

Aggression and Conduct Problem scales.  Reynolds and Kamphaus suggest that these 
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problems may be more obvious as they are disruptive and may have been previously 

identified by teachers or health care professionals. 

The Adaptive Scale measures positive behavior and high scores on this Scale 

represents desirable behavior. Adaptive skills are listed in terms of Adaptability, 

Leadership and Social Skills.  Scores that are low on these scales may indicate that there 

may be adaptive problems that warrant intervention (Reynolds & Kamphaus, 1998). 

 In addition, a Behavioral Symptoms Index (BSI) is tabulated from a combination 

of central scales from the clinical composites, which measure maladjustment and is a 

reflection of the overall level of problem behavior.  The internal consistency of the 

composite scores was reported in the .80’s-.90s for both children and adolescents and for 

both genders.  The Behavioral Symptoms Index reliability was reported at .88-.94.  In 

addition, each trait was tabulated according to age and gender and was reported to 

average in the .70’s.  Test-retest was also computed for 30 children and 45 adolescents.  

Median values for Internalizing Behaviors for children were reported as r=.91, ra=.94 (ra 

is the reliability coefficient which has been corrected for the variability of the norm group 

(SD=10) based on the SD obtained in the first rating), and for adolescents as r=.71, 

ra=.75.  Adaptive Skills for children were reported as r=.92, ra=.90 and for adolescents 

r=.68, ra=.71.  Finally for the Behavioral Symptoms Index the median value for children 

was r=.83,ra=.91 and for adolescents r=.62, ra=.73.   

Child and Adolescent Version of the BASC Instrument 

The child and adolescent instrument is in a true/false format.  There are 2 

versions, one for children age 8-11 and the other for adolescents age 12-18.  A score is 
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obtained for each scale and composite scores are derived from the responses and focus on 

self perception and emotional status.  Composite scores that are calculated include 

Clinical Maladjustment, Locus of Control, Social Stress, Somatization, Depression, Sense 

of Inadequacy, and Personal Adjustment, Self- esteem and Self-Reliance and an 

Emotional Symptoms Index (ESI).  The ESI is an overall composite of scores based on 

the self report scores and provides an indication of global personality and behavior 

problems (Table 1).  This score is particularly sensitive to Internalizing Behaviors.  It is 

composed of items in the scales from the Clinical Maladjustment composite, Personal 

Adjustment composite and the Depression and Sense of Inadequacy Scales.  It is the most 

sensitive indicator of emotional difficulties.  High scores on 3 of the scales in the ESI 

(Social Stress, Anxiety and Depression) may indicate serious issues such as 

decompensation and possibly suicide risk in adolescents and should be further 

investigated (Reynolds & Kamphaus, 1998).  Internal consistency for this scale measured 

approximately 0.8 for children and adolescents of both genders.  The Emotional 

Symptoms Index was reported at >.95 for both children and adolescents (coefficient 

alpha reliabilities). Test-retest reliabilities were computed for 119 children and 104 

adolescents.  For these children, the reliability of the emotional symptoms index was 

reported at r=.77, ra=.84 for the child and r=.82, ra=.84 for the adolescents (Reynolds & 

Kamphaus, 1998). 
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Table 1: Components of BASC Scales (Reynolds and Kamphaus, 1998). 

 

Parent BASC 

 

 

Composites 

 

 

 

Scales 

 Child/Adolescent  

BASC 

 

Composites 

 
 
 

Scales 
Internalizing Behaviors 
 
 
 
 
 
Externalizing Behaviors 
 
 
 
 
School problems 
 
 
Other problems 
 

Anxiety 
Depression 
Somatization 
 
 
 
Hyperactivity 
Aggression 
Conduct Problems 
 
 
Attention Problems 
 
 
Atypicality 
Withdrawal 

 Clinical Maladjustment 
 
 
 
 
 
School Maladjustment 
 
 
 
 
Other problems 
 
 
Personal adjustment 

Anxiety 
Atypicality 
Locus of Control 
Social Stress 
Somatization (adolescent) 
 
Attitude to School 
Attitude to Teachers 
Sensation Seeking  
(adolescents) 
 
Depression  
Sense of Inadequacy 
 
Relations with Parents 
Interpersonal Relations 
Self-Esteem 
Self-Reliance 

 

Adaptive skills Adaptability 
Leadership 
Social Skills 

   

Behavior Symptom Index Combination of 
Clinical Components 

 Emotional Symptoms 
 Index 

Global personality 
problems 
Behavior Problems 

 

 

The BASC instrument reflects the developmental level of the child and 

adolescent.  The T scores are obtained from the composites.  According to the authors of 

the BASC instrument, the average T score in which about 2/3 of all children will be 

included is 41-59.  “At risk” range is considered 1-2 SD above the mean.  The “Clinically 

Significant” category for this instrument corresponds to 2 SD from the mean.  The 

authors have suggested the following guidelines illustrated in Table 2 be used in 

interpreting the T scores for this instrument (Reynolds & Kamphaus, 1998). 
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Table 2 

“BASC Scales and Composite Score Classification” (Reynolds & Kamphaus, 1998, p. 
11). 
________________________________________________________ 
Classification 
Adaptive Scales Clinical Scales    T-Score Range 
________________________________________________________ 
Very High  Clinically Significant  70 and above 
High   At-risk    60-69 
Average  Average   41-59 
At-risk   Low    31-40 
Clinically significant Very Low   30 and below” 
________________________________________________________ 
 

High scores on the composite and index scores for negative behavior (≥60) 

indicate negative characteristics in the adjustment problem categories.  Personal 

adjustment or Adaptive Scales measure positive behavior or desirable characteristics. For 

these scales lower scores (≤40) signify that the child may be at risk for Adaptive 

problems.  Each scale includes critical items that suggest the need for immediate 

intervention.   

 In the development of this instrument, the authors’ interpretation for the 

Behavioral Symptoms Index (BSI) and Emotional Symptoms Index (ESI) suggested that 

all T scores ≥ 60 were considered to be at risk for analysis.  For the Adaptive Subscale, 

all T scores ≤ 40 were considered to be at risk as indicated in Table 3.  Analysis of the 

variable was dichotomous in this study (at risk or not at risk). Construct validity was 

established by factor analysis and have been reported in the BASC manual.  Percentiles 

by gender and age are available for comparison in the general population and in a clinical 

population (Reynolds & Kamphaus, 1998).  
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Table 3: Interpretation of the Scoring of Scales in the BASC Instrument 

__________________________________________________________________ 
Behavior               Internalizing  Externalizing  Adaptive Skills 
Classification Behaviors  Behaviors 
__________________________________________________________________ 
Scales Included Anxiety   Hyperactivity  Adaptability  
 Depression  Aggression  Leadership 
 Somatization  Conduct Problems Social Skills 
__________________________________________________________________ 
Risk Scores T score ≥60  T score ≥60  T score ≤ 40 
_____________________________________________________________________ 
 

Multidimensional Scale of Perceived Social Support 

 The Multidimensional Scale of Perceived Social Support (MSPSS) was 

chosen for its ease in administration, test-retest reliability and factorial validity.  It was 

developed by Zimet and colleagues (1988) and consists of 12 items that divide into factor 

groups that relate to the source of the social support. These 3 groups are categorized as 

family, friends and significant others.  For each of these categories, there are 4 questions 

that address how the respondent feels in relationship to the support offered by the 

person/s named in the question.  The respondents are offered 7 choices which range from 

very strongly disagree to very strongly agree.  Scoring of the scale is based on means.  A 

mean is derived from the responses for each of the three subscales.  The total for the 

instrument is the mean derived from the total score of the twelve items (personal 

communication, G. Zimet, October 12, 2005).  The mean scores may range from 1to 7 for 

this instrument. 

The MSPSS was initially validated on a sample of 136 female and 139 male 

undergraduates.  It is designed to address the subjective assessment of social support in 

the area of three specific sources; family, friends and significant others.  Cronbach’s 
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alpha was calculated for each subscale and was reported as .87, .85 and .91 respectively 

with the reliability of the total scale reported as .88.  Test-retest reliability was conducted 

on 69 of the subjects 2-3 months past the initial testing and was demonstrated as .85, .75 

and .72 respectively with an overall value of .85.  Factor analysis was also conducted and 

reported.  Items were specific for their intended factors with minimal cross loading.  This 

indicated that the subjects were able to differentiate the source of their support.  Gender 

differences were noted for this scale.  Women reported significantly greater support from 

their significant other and friends (p<.001), however no significant difference was noted 

with regards to family support (Zimet, Dahlem, Zimet, & Farley, 1988). 

The MSPSS was then tested on pregnant women (n=265), adolescents living with 

their families in Europe (n=74), and pediatric residents (n=55).  Findings from the earlier 

study were confirmed.  The varimax rotation factor matrix for the pre-partum women was 

analyzed and confirmed that the items loaded on the subscales for which they were 

designed.  Cronbach’s Coefficient Alpha values ranged from .81-.94 (Table 4).  This 

confirms the MSPSS‘s good internal reliability (Zimet, Powell, Farley, Werkman, & 

Berkoff, 1990). 

Table 4: Cronbach’s Coefficient Alpha Values as a Function of Subject Group for 

MSPSS (Zimet et al., 1988, Zimet et al., 1990). 

________________________________________________________________________ 
 
 Subjects  Family           Friends           Sign. Other Total 
________________________________________________________________________ 
Undergraduates .87  .85  .91  .88 
Pregnant mothers .90  .94  .90  .92 
Adolescents  .81  .92  .83  .84  
Residents  .83  .90  .98  .90 
________________________________________________________________________ 
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The Perceived Stress Scale 

The Perceived Stress Scale (PSS) was designed to measure the degree to which 

the individual perceives that life events are stressful. The PSS was initially developed 

with 14 items and tested on 3 samples of participants.  Participants were both genders and 

2 samples were college students (n=332, and n=114) and the third sample was obtained 

from a smoking cessation class for adults (n=64). Respondents are asked to answer 

questions on a 5 point Likert scale ranging from choices of never to very often to a series 

of questions.  Means, standard deviations and ranges were calculated based on the 

responses of the 3 groups. The differences between genders in any group did not reach 

statistical significance and therefore were reported as a single group.  Coefficient alpha 

reliability was reported as .84, .85 and .86 for each of the 3 samples used for validating 

this instrument.  On the sample of college students (n=82) test-retest correlation was 

reported as .85 in 2 days.  The smoking cessation group was retested at 6 weeks (n=64) 

and a r=0.55 correlation was reported in this group (Cohen et al., 1983).   

In addition, scores from this scale were correlated to values obtained from a 

variety of other instruments.  A significant correlation was reported in all 3 groups 

between PSS and Impact of Life Event Scores (p<.01) and also in number of life events 

in all but the college sample 2.  Scores were obtained in the smoking cessation group as 

baseline and at the end of treatment. In addition, these authors reported that the PSS was 

significantly predictive of physical symptomatology (p<.001) in all 3 samples and of 

depressive symptomatology in both sets of college students with the exception of number 

of life events in one sample (p<.001).  The authors concluded that the PSS had an 
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adequate internal and test –retest reliability and was significantly correlated with self 

report and behavioral criteria as measured by health care utilization and smoking 

behaviors (Cohen et al., 1893).   

 The advantage of using an instrument that measures perception of stress as 

compared to scores based on the number of events is that it is evaluative of both the 

person’s appraisal that the situation is threatening and whether there are resources 

available for coping with the stress which accounts for the personal and contextual nature 

of the meaning of the event to the individual.  The authors believe that this scale is more 

sensitive to chronic stress and stress from anticipated future events in addition to specific 

events that have been included on previous lists (Cohen, Kamarck, & Mermelstein, 

1983). 

Cohen and Williamson (1988) have suggested that the original scale could be 

modified to 10 questions without loss of any of the psychometric properties.  In a study 

of 2,387 adult participants who were randomly selected based on census information, 

telephone interviews were conducted.  In addition to the PSS, 4 additional questions were 

asked with regard to experienced stress, a life events scale and questions regarding work 

related stress.  In addition, respondents were asked about their health and utilization of 

health services.  Based on an analysis using varimax rotation with the principle 

components of the PSS scale it was determined that dropping 4 items from the 14 point 

scale that demonstrated relatively low factor loadings improved the total explained 

variance (48.9%) for both the positive and negatively worded items and also improved 

the internal reliability (alpha coefficient=.78).  In addition, a 4 question scale was also 
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evaluated and was found to have 1 factor that accounted for 45.6% of the variance with 

an alpha reliability coefficient of .60 (Cohen & Williamson, 1988).  Given these results, 

the PSS10 question format will be used for this study as recommended by these authors 

to measure the parental perception of stress.   

In the PSS10, parents were asked about their feelings and thoughts over the past 

month.  For a series of 10 questions they were asked to rate how often they felt or thought 

a certain way.  The choices were never, almost never, sometimes, fairly often and very 

often.  PSS scores are obtained by reversing the 4 positively states responses of items 4, 

5, 7, 8 and adding to the responses of items 1, 2, 3, 6, 9, 10. A mean score was obtained 

from the sum of scores divided by the number of items answered.   The range of the 

means of scores possible were 0 to 4 and higher scores indicated more stress.  

Severity of Illness 

Severity of illness in the child with CF as evidenced by FEV1 and number of 

hospitalizations or exacerbations was obtained from a chart review. Although these 

values are trended over time, severity of disease was coded according to the category 

used in the CF clinic by the medical director which considered FEV1 for this 

classification with mild disease as >70% lung function, moderate as 40-70% and severe 

as <40% (personal communication, P. Radford, October 18, 2005).  Z scores were 

calculated for FEV1, exacerbations and hospitalizations and the sum of these scores were 

used as a severity of illness composite score. 
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 Relationship of Study Measures to Specific Aims 

Aim 1 

To determine if selected factors are associated with adaptation as indicated by the 

Behavioral Symptoms Index (BSI) in the Behavioral Assessment System for Children 

(BASC) instrument in healthy siblings of children with Cystic Fibrosis.   

a) To explore the relationship between several variables: perception of financial 

well being by parents, emotional problems in well siblings prior to the diagnosis of CF in 

the sick child, parent’s self perceived stressors, parent’s self-perceived social support, and 

severity of illness as evidenced by FEV1 and hospitalizations/exacerbations for the child 

with CF, on the adaptation of well siblings of children with CF.   

The BSI was calculated from software specific to the BASC instrument and the 

composite score obtained was used as the dependant variable for this study.   

Independent variables were obtained from a variety of sources.  The demographic 

and health related information questionnaire provided information on the parental 

perception of financial well being and emotional problems requiring intervention in the 

well sibling prior to the diagnosis of the child with CF.  Perceived stress by the parent 

was obtained from the self report in the Perceived Stress Scale.  Social support was 

measured by the parental self report on the Multidimensional Scale of Perceived Social 

Support.    A composite score was calculated based on the classification of the illness and 

the number of exacerbations and hospitalizations and used as the score indicative of the 

severity of illness.    
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Aim 2 

 To investigate if parental reports of Internalizing and Externalizing Behaviors in 

well siblings of children with CF as evidenced by the Behavioral Symptoms Index (BSI) 

was correlated to the Emotional Symptoms Index (ESI) in these children. Both the BSI 

and ESI were calculated using the BASC software designed to use with this instrument.  

Scores were calculated and compared to a normed sample and reported in percentile 

ranges.  These scores were compared using SPSS software to see if the composite scores 

were correlated to each other using Pearson product and Spearman rho correlations. 

Secondary Aims 

To investigate the relationship between age and gender of the well child, the 

presence of a parent caretaker of well siblings when the child with CF is ill or 

hospitalized, information provided by the medical team to the well sibling, and maternal 

education with Internalizing and Externalizing Behaviors exploratory methods were used.  

This information was obtained from the Demographic and Health related information 

questionnaire and the composite scores calculated from the parental report of the BASC 

instrument.  Correlations were calculated between the predictors and the dependant 

variables to investigate their significance.   

To investigate the relationship of the risk vs. not at risk scores with Internalizing 

and Externalizing Behaviors, the T scores obtained from the parental report were 

analyzed and coded dichotomously as not at risk (≤59) or at risk (≥60). These scores were 

compared to the composite scores obtained from the parental report of Internalizing and 

Externalizing Behaviors. 
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Power Analysis 

  For a power of .80 for correlational analysis with an alpha of .05 and an 

effect of .30, a sample size of 84 was needed.  When the effect size was increased to .40, 

then a sample size of 46 was needed (Hinze, 2004).   
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CHAPTER IV-RESULTS 

 
 This chapter reports the results of the data analysis for this study.  Included are a 

description of the sample, the reliability of the instruments and statistics for each research 

question that was obtained from the analysis between selected variables from the parental 

and child reports.   

Data Analysis 

Data were analyzed using the Statistical Package for Social Sciences (SPSS) 

graduate pack 13.0.  Data for the Behavioral Assessment for Children (BASC) were 

analyzed with the statistical software included in the BASC program with the instrument.  

Scoring results were entered into SPSS after analysis with the BASC software program.  

Setting 

 Participants were recruited in 3 Specialty multidisciplinary hospital based clinics 

that care for patients who have been diagnosed with Cystic Fibrosis (CF).  For this 

sample 65% of participants were from one site with 15% and 20% recruited from the 

remaining two sites.  Families were screened for eligibility by the clinic personnel and if 

they agreed to meet the investigator they were consented in the clinic by the Principal or 

Co-Investigator.  Parents were given the option of completing surveys during the clinic 

visit or returning them by mail.  Siblings of children with CF were given the option of 

completing the surveys independently or with the assistance of the investigator who 

would read the questions to them either in the clinic setting or by phone.  Parents were 

allowed to see the content in the surveys prior to completion by their child/adolescent.   
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Sample 

   A total of 44 parents consented to participate in this study during their clinic 

visit.  Forty parents (91%) and 31 of the 44 (70.5%) well siblings returned the surveys 

and were included in this analysis.  No demographic data were available for the children 

whose parents consented but did not return the surveys.  Parents who consented but did 

not return the surveys did not give specific reasons as to why they did not complete the 

surveys and all indicated that they would return them in the mail once completed at the 

time of consent.  For the four parents who did not return the surveys, three of the well 

siblings were contacted after the parent signed the consent as per the protocol. One child 

refused to participate when called, two agreed but did not send in their completed survey, 

one was not contacted as they did not attend the appointment and in this particular clinic, 

institutional human subject’s approval excluded telephone assent.  The protocol did not 

allow for reminder calls if families did not return surveys.  For the four parents who did 

not complete the surveys, 2 were from the clinic where the majority of participants were 

recruited and one was from each of the remaining two clinics.  To be included in the 

analysis, both the consent and parental survey needed to be completed.  Although 

inability to speak and read English was an exclusion criterion, in this study no potential 

participants were excluded due to language.   

Parents who participated in data collection  

 In this sample, the demographic survey was completed by 34 mothers (85%), 5 

fathers (12.5%) and one stepmother (2.5%).   When asked about parental illness in the 

past year, 11 (27.5%) of the 39 parents who responded did not have medical problems 
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requiring doctor visits, 7 (17.5%) had seen a doctor once, 6 (15%) had seen a doctor 

twice, 10 (25%) had seen a doctor 3-10 times, and 5 (12.5%) had seen their doctor 12 or 

more times. One parent did not respond.  

 Parents were asked how many years of school the mother in the family had 

completed.  Thirty-eight parents responded to this item.  Years of school for the mother 

ranged from 10 years (n=1, 2.5%) to 18 years (n=4, 10%).  The result of mothers’ years 

of school completed is reported in Table 5. 

 
Table 5. Years of School Completed by the Mother 

_________________________________________ 
Years completed  n  % 
_________________________________________ 
 10   1   2.5 
 11   1   2.5 
 12   4  10.0 
 13   7  17.5 
 14   6  15.0 
 15   6  15.0 
 16   8  20.0 
 17   1    2.5 
 18   4   10.0  
______ddiidd  nnoott  rreessppoonndd________      22______________________  __55..0_ 
  
Perception of Financial Well Being 

 Financial well being was assessed based on a 5 point Likert scale. Parents selected 

one of the following responses; there is not enough money to make ends meet, there is 

barely enough money to make ends meet, there is enough money to just pay the bills, 

there is money to pay bills and some left over for extra things we want to do, there is 

enough money to do whatever we want.  These answers were then assigned a value for 1-

5 which reflected the statement with 1 being not enough money and 5 with enough 
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money to do whatever we want. The mean score for this sample (n=40) was 3.63 

(SD=.84).  Sixty percent of the parents (n=24) indicated that there was money left over 

for what they wanted to do.  One parent (2.5%) did not have enough money to make ends 

meet, 3 parents (7.5%) had barely enough money, 9 parents (22.5%) indicated that there 

money to just pay the bills and 3 parents (7.5%) indicated that was enough money to do 

whatever they wanted. 

Children with Cystic Fibrosis 

 The children who were diagnosed with CF ranged in age from 1.5 years to 18 

years of age (M=11.6, SD=3.9). For the children with CF in this sample, seventeen were 

<10 years of age and 23 were >11 years of age.  Twenty-one (52.5%) children were boys 

and 19 (47.5%) were girls.   Ten of the children with CF were diagnosed with their illness 

before the well sibling was born, 29 were diagnosed after the well sibling was born and 

one family did not answer this question. One (2.5%) child was diagnosed prenatally, 4 

(10%) were diagnosed at birth, 20 (50%) were diagnosed after birth but before age 1, 10 

(25%) were diagnosed between 1-5 years of age and 5 (12.5%) were diagnosed after 5 

years of age.   

 Classification of lung compromise was available for 37 children with CF. The 

FEV1 ranged from 36.2%-131.13% (M=91.74, SD=18.74).  Thirty-three (82.5%) were 

classified as mild with >70% lung function, 3 (7.5%) with moderate (40-70%) lung 

function, and 1 (2.5%) with less than 40% lung function.  Parental report of illness for the 

child with CF (n=38) indicated that 12 of these children had not been ill, 20 had been ill 

once and 6 had been ill two or more times.  Chart review for the children (n=36) 
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indicated that 14 of the children with CF experienced an exacerbation of their illness and 

22 had been well.  Chart review (n=37) also indicated that 7 of these children were 

hospitalized once and 1 had been hospitalized three times.   

 A Z score was calculated for each of the following variables; FEV1, exacerbations 

and hospitalizations over the past year for each of the children with CF.  These scores 

were then summed to obtain the composite score utilized for analysis. 

Well Siblings of Children with Cystic Fibrosis 

 The 40 well siblings whose parents completed the demographic instrument ranged 

in age from 8 to17 years.  Seventeen (42.5%) of the children were 8-11 years old and 

were considered children for the purposes of this study and the 23 (57.5%) children who 

were age 12-17 were considered adolescents for this study.  Of the 40 well siblings who 

participated 23 (57.5%) were male and 17 (42.5%) were female.  Parents were asked 

what adults lived at home with the well sibling.  Seventeen of the well siblings (42.5%) 

lived with both of their parents, 5 (12.5%) lived with their mothers, and none of the 

siblings lived with their fathers only.  One child (2.5%) lived with the father and 

grandmother. Nine of the children (22.5%) lived with both parents and adults other than 

grandparents.  Two children (5%) lived with their mother and an adult sibling, 5 (12.5%) 

lived with their mother and another adult and 1 child (2.5%) lived with an adult other 

than their parents, grandparents or siblings. 

 Well siblings with a chronic illness other than CF were included in this study, 

however in this sample (n=40) 18 (45%) had no medical problems that were reported by 

a parent.  The remaining 22 (55%) well siblings reported medical problems in the past 2 
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years.  Parents were asked if the well sibling had behavioral or emotional problems prior 

to the diagnosis of CF for their brother or sister.  One parent did not respond. Thirty five 

of the 39 parents who reported (89.7%) that the well sibling had no behavioral or 

emotional problems before the diagnosis of CF were made in the child with CF.  The 

remaining 4 (10.3%) children had a diagnosed mental or behavioral problem prior to the 

diagnosis was made in the child with CF. Thirty two (80%) of the 40 well siblings had 

never had counseling for behavior or emotional problems, 5 (12.5%) had received 

counseling prior but not currently, 1 (2.5%) sibling was receiving counseling once or 

twice per month and 2 (5%) siblings were receiving weekly counseling.    

 When parents were asked whether the well siblings’ behavior changed when the 

child with CF was ill, 17 (42.5%) responded never, 17 (42.5%) responded sometimes, 4 

(10%) responded usually and 2 (5%) responded always.  Parents were also asked whether 

the CF team discussed CF with the well sibling, 30 (75%) reported that there had never 

been this discussion, 4 (10%) reported once, 4 (10%) reported with a change in condition 

or treatment and 2 (5%) reported at most visits.   

Emotional problems in well siblings prior to the diagnosis of CF in the sick child 

  Parents were asked to list the behavioral or emotional problems of the well sibling 

prior to the diagnosis of Cystic Fibrosis in their brother or sister.  Thirty nine parents 

responded and 4 indicated that there had been problems prior to the diagnosis. Reported 

behavior problems was coded if present as 1 or if not present as a 0.  The mean for this 

sample was .09 (.28).   The problems indicated for these 4 children were anxiety disorder 

and depression (n=1), vocal tic (n=1), bedwetting (n=1) and anger and frustration (n=1).   
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 A Mann-Whitney U test was calculated to examine the relationship of the 

presence of emotional or behavioral problems prior to the diagnosis compared with the 

BSI, ESI and adaptive scores in children and adolescents.  For this sample only the 

Adaptive Scores were significant as indicated in Table 6. 

Table 6.  Relationship Between Emotional and Behavioral Problems and BSI, ESI 

and Adaptive Scores 

____________________________________________________________________ 
    N  Mean rank  Mann-Whitney U 
____________________________________________________________________ 
Child   

BSI no problems   14  8.57   13.00 
BSI problems       2  8.00    
ESI no problems  12  7.50   12.00 
ESI problems      2  7.50 
Adaptive score no problems 14  9.43   1.00* 
Adaptive score problems   2  2.00 
Adolescent 

BSI no problems  21  11.21   4.50 
BSI problems     2  20.25  
ESI no problems  15    8.20   3.00 
ESI problems     1  13.00 
Adaptive score no problems 21  12.55   9.50 
Adaptive score problems   2    6.25 
____________________________________________________________________ 
*p<.05 
  
Parents Perceived Stressors 

  Parents were asked about their feelings and thoughts over the past month.  For a 

series of 10 questions they were asked to rate how often they felt or thought a certain 

way.  There were 4 positively stated items which when scored were reversed.  The total 

score was obtained from summing the responses.  Higher scores indicated more stress.  

For the total sample the range of scores were 4.00-35.00 with a mean=14.7 (SD=7.26).    
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Parents Perceived Social Support 

 Parents were also asked about their social support from their family, friends and 

significant other.  Based on 12 statements they selected a number from 1 to 7 that 

indicated how they felt about each statement.  Higher scores indicated more social 

support.  Four items comprised each of the subscales.  A mean was obtained from each of 

the subscale and from the total scale.  Table 7 indicates the means of the scores obtained. 

Table 7.   Scores for the Multidimensional Scale of Perceived Social Support 

(MSPSS) 

_____________________________________________________________________ 
      N Minimum Maximum Mean (SD) 
______________________________________________________________________ 
Subscale total friends    40   1.00  7.00  5.09 (2.00) 

Subscale total family    40   1.00  7.00  5.12 (2.01) 

Subscale total significant other 40   1.00        7.00  5.30 (2.03) 

Total instrument    40   1.00     9.26  5.32 (1.96) 

______________________________________________________________________ 

 
  Reliability of the Study Instruments 

 The results of the scores from the BASC instrument were based on composite 

scores from multiple subscale scores.  For example Externalizing Behaviors are a 

reflection of Aggression, Hyperactivity and Conduct Problem Subscales.  Internalizing 

Behaviors are a reflection of Anxiety, Depression and Somatization.  Adaptive Skills 

were measured from the subscales reflecting Adaptability, Leadership and Social Skills in 

both the children and the adolescents.  The F index was indicative of excessive parental 

negativity which had the potential to affect the validity of the reported composites.   
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Reliability was calculated using Cronbach’s alpha for the subscales of the BASC, The 

Perceived Stress Scale and the Multidimensional Scale of Perceived Social Support 

(MSPSS). Results of the reliability coefficients are listed in Table 8.  
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Table 8.  Reliability Coefficients of Instruments Used in this Sample. 

________________________________________________________________________ 
Instrument    n  Cronbach’s alpha  N of items 
________________________________________________________________________ 
BASC 
 Externalizing behaviors 
     Aggression 
 Child   17   0.690    13 
 Adolescent  23   0.743    11 
     Hyperactivity 
 Child   17   0.765    10 
 Adolescent  23   0.597    10 
     Conduct 
 Child       17   0.373    11  
 Adolescent  23   0.758    14 
 
Internalizing behaviors 
     Anxiety 
 Child   16   0.828    11 
 Adolescent  23   0.777    10 
     Depression 
 Child        17   0.814    12 
 Adolescent  23   0.754    11 
     Somatization 
 Child   17   0.543    13 
 Adolescent  22   0.793    12 
 
Adaptability 
     Adaptability (child)      14      0.322      7 
     Leadership 
 Child   17   0.831    11 
 Adolescent  23   0.890    12 
     Social skills 
 Child   17   0.837    14 
 Adolescent   22   0.906    12 
     
Perceived Stress Scale  39   0.912   10 
 
MSPSS 
Friend subscale  39   0.982     4 
Family Subscale  40   0.975     4 
Significant other subscale 39   0.979     4 
Total Scale   38   0.981   12 
________________________________________________________________________  
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The F index 

 The F index is calculated for each BASC survey and it is a measure of the 

respondent’s tendency to be more negative than warranted for the behaviors that are 

being evaluated.  F scores from parental responses in the “caution” or “extreme caution” 

range may skew the results of the composite scores. F index scores suggesting “caution 

or “extreme caution” should be compared to the other evidence which may indicate 

maladaptive behavior.  These caution scores may be indicative of true behavioral 

problems.  Children may score more negatively if they are trying to appear disturbed or in 

some cases as a cry for help. Scores in the extreme caution range may affect 

interpretation of the results (Reynolds & Kamphaus, 1998). 

 The F index was analyzed based on the child, adolescent and parent responses. 

Parents of children who responded (n=17) all scored in the acceptable range.  The 

children who responded (n=16) were also all in the acceptable range.  Of the parents of 

adolescents who responded (n=23), 20 of the scores were in the acceptable range, 2 were 

in the caution range and 1 was in the extreme caution range.  Adolescents who responded 

(n=17), 16 scores were in the acceptable range and 1 score was in the caution range.   

Critical Items   

 Critical items are identified as separate items in the parental and self report forms 

of the BASC instruments. Critical items are items that may have clinical importance of 

their own and are identified separately.  Critical items may warrant immediate attention 

such as the following responses; “says I want to die or I wish I were dead” (Reynolds & 

Kamphaus, 1998).  In the case of this analysis, all critical items were discussed with 



 73 

clinical psychologist and the recommendations from this discussion were shared by 

telephone with the parent. Critical items were identified on each of the surveys.  A 

summary of these are noted in Table 9 for the children in this sample and in Table 10 for 

the adolescents. More than one response is allowed for each survey. 

Table 9. Critical Items Reported in the BASC for Children 
___________________________________________________________ 
 
Parent report of child    n (% of total respondents) 
 n=17 
___________________________________________________________  
None      3 (17.6)  
Threatens to hurt others   4 (23.5 ) 
Wets bed     3 (17.6) 
Says “I want to kill myself”   1 ( 5.9)  
Uses medication    6 (35.3) 
Has eye problems    5 (29.4)  
Has toileting accidents   1 ( 5.9)  
Says I want to die or I wish I were dead 1 ( 5.9) 
Sleeps with parents    2 (11.8) 
Has a hearing problem   1 ( 5.9) 
__________________________________________________________ 
Child self report    n (% of total respondents) 
 n=15 
__________________________________________________________ 
None      3 (20.0) 
Life is getting worse and worse  1 ( 6.7) 
Sometimes voices tell me to do bad things 2 (13.3) 
I can’t stop myself from making mistakes 6 (40.0) 
No one understands me   3 (20.0) 
I cannot stop myself from doing bad things 3 (20.0) 
I cannot control my thoughts   3 (20.0) 
Nobody ever listens to me   3 (20.0) 
Other kids hate to be with me   2 (13.3) 
I am always in trouble at home  1 ( 6.7) 
Nobody likes me    1 ( 6.7) 
Sometimes I want to hurt myself  4 (26.7) 
I just don’t care anymore   3 (20.0) 
I give up easily    4 (26.7) 
Nothing goes my way    2 (13.3) 
_________________________________________________________ 
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Table 10. Critical Items Reported in the BASC for Adolescents 
__________________________________________________________ 
Parent report of adolescent    n (% of total respondents) 
n=23 
__________________________________________________________ 
None      8 (34.8) 
Stutters     1 (  4.3) 
Is in trouble with the police   1 (  4.3)  
Says “I hate myself”    4 (17.4) 
Threatens to hurt others   4 (17.4) 
Sleeps with parents    2 ( 8.7) 
Uses medication    5 (21.7) 
Says I want to die or I wish I were dead 1 (  4.3) 
Has muscle spasms    2 ( 8.7) 
Has a hearing problem   1 (  4.3) 
Has eye problems    3 (13.0) 
_________________________________________________________ 
 
Adolescent self report    n (% of total respondents) 
n=17 
_________________________________________________________ 
None      8 (47.1) 
I can’t seem to control what happens to me 2 (11.8) 
I don’t seem to do anything right  1 ( 5.9) 
No one understands me   4 (23.5) 
I hear voices in my head   3 (17.6) 
Sometimes I want to hurt myself  2 (11.8) 
Nothing goes my way    2 (11.8) 
Nobody ever listens to me   4 (23.5) 
I cannot control my thoughts   2 (11.8) 
Other children are happier than I am   1 ( 5.9) 
Sometimes voices tell me to do bad things 2 (11.8) 
I get into fights at school   2 (11.8) 
I cannot stop myself from doing bad things 1 ( 5.9) 
_________________________________________________________ 
 

Parametric vs. Non Parametric Analysis 
 

For the variables of interest for this study, an analysis of whether those variables 

met the assumptions required for parametric analysis was conducted.  All the variables of 

interest were from independent samples and met the assumption of independence.  To 
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meet the assumptions of parametric analysis data should be measured at the interval or 

ratio level.  Likert scales were utilized in obtaining the composite scores of the BSI, ESI, 

perception of financial well being by parents, Parent’s Perceived Stressors, and Parent’s 

Perceived Social Support.   

 Normal distribution was assessed using the combined BSI T score of the total 

sample as indicated in Figure 3.  The majority of the BSI T scores for this sample were 

40-60, with fewer scores in the low or at risk range. The distribution for these scores was 

skewed and violated the assumption of homogeneity of variance; therefore, non-

parametric measures should be used for analysis. 
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 The ESI scores were combined and ranged from 37-79 (M=48.06, SD= 9.67).  

Normal distribution was assessed using the combined ESI score of the total sample as 

indicated in Figure 4.  The distribution for these scores was skewed and violated the 

assumption of homogeneity of variance; therefore, non-parametric measures should be 

used for analysis. 

 
Figure 4. Combined ESI Score and Distribution 
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 Parental perception of financial well being was analyzed and normal distribution 

was assessed (Figure 5).  The scores ranged from 1-5 (M= 3.62, SD=0.84).  Results of 

this analysis were skewed and violated the assumption of homogeneity of variance; 

therefore, non- parametric measures should be used for analysis. 

 
Figure 5. Perception of Financial Well Being and Distribution 

_____________________________________________________________________ 
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were skewed and violated the assumption of homogeneity of variance; therefore, non- 

parametric measures should be used for analysis. 

 

Figure 6.  Perception of Stress and Distribution  

____________________________________________________________________ 

 

________________________________________________________________________ 
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were skewed and violated the assumption of homogeneity of variance; therefore, non- 

parametric measures should be used for analysis. 

Figure 7. Parental Perception of Support and Distribution  

____________________________________________________________________ 

 

______________________________________________________________________ 
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analyzed violated the assumption of homogeneity of variance; therefore, non- parametric 

measures were used for analyses. 

Results 

Aim 1 

1) To determine if selected factors are associated with adaptation, as indicated by the 

 Behavioral Symptoms Index in the Behavioral Assessment System for Children 

 (BASC) Instrument, in healthy siblings of children with Cystic Fibrosis. 

a) To explore the relationship between several variables: perception of financial well 

being by parents, emotional problems in well siblings prior to the diagnosis of CF 

in the sick child, parent’s self- perceived stressors, parent’s self-perceived social 

support, and severity of illness as evidenced by FEV1 and 

hospitalizations/exacerbations for the child with CF,  on the adaptation of well 

siblings of children with CF. 

 Non -parametric statistics were calculated. A Spearman rho correlation coefficient 

was calculated for the relationship between each of these variables. Total stress score and 

financial wellbeing were significantly associated (rs (38) =-.525, p<.01).  Emotional 

problems in well siblings prior to the diagnosis of CF and social support for the parent (rs 

(37) = -.362, p<.05) were also significantly associated.  A significant association was 

also noted between total stress in the parent and the combined BSI score for children and 

adolescents (rs (38) = .359, p<.05).  No other significant correlations were found. Results 

of this analysis are presented in Table 11. 
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Table 11.  Spearman rho Correlation Coefficients Between Selected Variables and 

BSI for Total Sample [ rs (number of responses)]. 

 

 Making   
ends meet 

Behavioral 
problem 

Total 
MSPSS 

Total PSS Composite 
illness 

Combined 
BSI 

Making   
ends meet 

 .017 (39) .147 (40) -.525(40) ** -.022(36) -.269(40) 

Behavioral 
problem  

  -.362 (39) * .218 (39) -.243 (35) .162 (39) 

Total 
MSPSS 

   -.278 (40) .059 (36) -.235 (40) 

Total PSS     .073 (36) .359 (40) * 

Composite 
illness 

     -.023 (36) 

Combined 
BSI 

      

**  Correlation is significant at the 0.01 level (2-tailed). 
*  Correlation is significant at the 0.05 level (2-tailed). 
Composite illness is sum of Z scores based on FEV1, hospitalizations and exacerbations for child with CF 
 
________________________________________________________________________________________________

  
 Correlations were then calculated for the BSI score for the children and 

adolescents in the sample with the selected variables listed in table 11.  For children, 

none of the variables were significantly correlated to the BSI.  For adolescents, the BSI 

was significantly correlated to the Perceived Stress Score (rs (21) =.536, p<.01) reported 

by the parents and the Perceived Social Support by the parents (rs (21) =-.561, p<.01).   

The results of this analysis are reported in Table 12.   
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Table 12.  Spearman rho Correlation Coefficients Between Selected Variables and 

BSI for Adolescents [ rs (number of responses)]. 

 

 Making   
ends meet 

Behavioral 
problem 

Total 
MSPSS 

Total PSS Composite 
illness 

Adolescent 
BSI 

Making   
ends meet 

 .017 (39) .147 (40) -.525(40) ** -.022(36) -.234 (23) 

Behavioral 
problem  

  -.362 (39) * .218 (39) -.243 (35) .385 (23) 

Total 
MSPSS 

   -.278 (40) .059 (36) -.561 (23) ** 

Total PSS     .073 (36) .536 (23) ** 

Composite 
illness 

     .064 (21) 

Adolescent 
BSI 

      

**  Correlation is significant at the 0.01 level (2-tailed). 
*  Correlation is significant at the 0.05 level (2-tailed). 
Composite illness is sum of Z scores based on FEV1, hospitalizations and exacerbations for child with CF 
______________________________________________________________________________________ 
 

Aim 2 

 To investigate if parental reports of Internalizing and Externalizing Behaviors in 

well siblings of children with CF, as evidenced by the Behavioral Symptoms Index, were 

correlated with the Emotional Symptoms Index in these children. 

BSI and ESI Analysis 

 A BSI was obtained for 23 adolescents in this study and 17 children. The results 

are reported in Table 13. 

Table 13. Results of BSI Scores for Children and Adolescents 
_____________________________________________________ 
 
  Children Adolescents  Total  
N__________     17_________ _23______________ 40________ 
Range  34-66     30-71  30-71 
Mean (SD) 45.53 (8.23)    47.87 (9.52)  46.88 (8.96) 
_____________________________________________________ 
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 The ESI was calculated based on the self report for the children and adolescents 

who participated.  The results are reported in Table 14. 

Table 14. Results of ESI Scores for Children and Adolescents 
_________________________________________________________ 
 
  Children  Adolescents  Total  
N___________   15________________16___________    31______ 
Range  37-79   38-67   37-79 
Mean (SD) 47.33 (10.08)  48.75 (9.54)  48.06 (9.67) 
__________________________________________________________ 
   

  A Spearman rho correlation coefficient was calculated for the relationship 

between variables and is reported in Table 15.  Additionally the correlation coefficient of 

the subscales of Internalizing and Externalizing Behaviors was calculated for the ESI in 

this sample and is also reported in Table 15.  For the children in this sample, BSI is not 

significantly related to the ESI.  No significant correlation was found between the ESI 

and Internalizing Behaviors or ESI and Externalizing Behaviors in the children studied.   

For the adolescents in this study, a significant correlation was noted between the BSI and 

the ESI. There was also a significant relationship noted between the ESI and Internalizing 

Behaviors but this relationship was not significant between the ESI and Externalizing 

Behaviors.  
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Table 15.  Correlation of BSI and ESI and Their Relationship with Internalizing 

and Externalizing Behaviors. 

____________________________________________________________ 
Variables    Child    Adolescent 
Spearman rho (rs)_______________________________________________ 
BSI and ESI   (n=13) .183   (n=14) .570* 

ESI and Internalizing              (n=13) .426   (n=14) .522* 

ESI and Externalizing  (n=13) -.084            (N=14) .296       

_____________________________________________________________ 
* Correlation is significant at the 0.05 level (2-tailed) 
** Correlation is significant at the 0.01 level (2-tailed) 
 

Secondary aims  

1)  To investigate the relationship between the age and gender of well siblings with 

Internalizing and Externalizing Behaviors. 

 Composite scores that reflected Internalizing and Externalizing Behaviors were 

available from the parental reports for 17 children and 23 adolescent well siblings.  The 

results of the composites for Internalizing and Externalizing Behaviors are shown in 

Table 16. 

Table 16. Composite Scores for Internalizing and Externalizing Behaviors.  

________________________________________________________________ 
    Child (M, SD)   Adolescent (M, SD) 
________________________________________________________________ 
Internalizing scores  44.59 (9.14)   47.35 (10.77) 

Externalizing scores  44.35 (8.71)       48.91 (10.96) 
________________________________________________________________ 
 
 A significant correlation was noted between age and Internalizing Behaviors in 

adolescents (rs (21) = -.455, p<.05). There was no significant correlation between age 

and Internalizing Behaviors in children (rs (15) =.233, p>.05).  Externalizing Behaviors 
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were not significantly correlated with age in this sample.  Gender was not significantly 

correlated with either Internalizing or Externalizing Behaviors in this sample. 

2)  To investigate the relationship between the presence of a parent as a  caretaker for 

well siblings when the child with CF is ill or hospitalized, and information provided by 

the medical team to the well sibling about CF with Internalizing and Externalizing 

Behaviors. 

 For the 40 parents who answered this question, 31 of the well siblings were cared 

for by a parent when the child with CF was in the hospital at least some of the time.  In 

this sample 8 families answered that this was not applicable and only 1 parent responded 

that someone other than a parent took care of this child when their sibling was ill. Parent 

as a caretaker when the child with CF was hospitalized was s not significantly correlated 

with Internalizing or Externalizing Behaviors in this sample.  

 Thirty of these parents responded that none of the medical team had spoken to the 

well sibling about their brother or sister’s CF.  Four parents said this discussion had 

happened once, 4 said this discussion happened when there was a change in the condition 

or treatment of the child with CF and 2 parents noted that this discussion had happened in 

most visits to the clinic.  There was a significant correlation with the Externalizing 

Behaviors of children and this discussion (rs (15) =.-.506, p<.05), but this was not noted 

for Externalizing Behaviors in adolescents (rs (21) =.-240, p >.05).  There was no 

significant correlation between either children or adolescents and Internalizing Behaviors 

with this discussion.  The results of this analysis are presented in Table 15.    
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3)  To investigate the relationship between maternal education and Internalizing and 

Externalizing Behaviors in well siblings of children with CF.  

 In this sample, years of maternal education was not correlated to Internalizing or 

Externalizing Behaviors in well siblings of children with CF.  The results of this analysis 

are presented in Table 17. 

Table 17. Correlation Matrix of Selected Variables with Internalizing and 

Externalizing Behaviors 

_______________________________________________________________ 

Variables   Parent   Discussion  Maternal   
(rs)   Caretaker    Education 
_______________________________________________________________ 
Child  

Internalizing  -.408  -.256  -.115    
Behaviors 
 
Externalizing     .101  -.506*  -.141 
Behaviors  
 
Adolescent 

Internalizing    .104   .058  -.330  
Behaviors 
 
Externalizing  -.215  -.240  -.126  
Behaviors  
______________________________________________________________ 
* Correlation is significant at the 0.05 level (2-tailed) 
 
4)  To examine the relationship of the risk vs. not at risk scores with Internalizing and 

Externalizing Behaviors.   

 A BSI was obtained for 23 adolescents and 17 children in this sample.  For 

purposes of analysis the child and adolescent versions of the BSI were combined. The 

range for the total sample was 30-71 (M=46.88, SD=8.96).    In this sample 1 child and 2 

adolescents were considered to be at risk based on their BSI scores.  Due to the small 
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number of child and adolescent siblings in this sample who were at risk (n=3), it was not 

possible to test the significance of risk vs. non risk compared to Internalizing and 

Externalizing Behaviors.  

Summary 

 In this sample of well siblings of children with Cystic Fibrosis, the following 

significant relationships among variables were observed.  Stress reported by the parent 

was significantly negatively correlated with financial well being indicating that parents 

with less financial resources reported more stress.   Emotional problems that were evident 

in the well sibling prior to the diagnosis of CF in the sick child were also significantly 

negatively correlated to social support for the parent. Parents with a child that 

experienced emotional or behavior problems prior to their sibling being diagnosed with 

CF reported less social support.   Stress in parents was also positively correlated to the 

Behavioral Symptoms Index in this sample, however, when the BSI for children and 

adolescents was analyzed separately there were no significant correlations noted between 

the child’s BSI and selected variables.  For adolescents, the BSI was significantly 

correlated to the stress reported by the parents and significantly negatively correlated to 

the perceived social support by the parents. In this sample of parents of adolescent well 

siblings, higher BSI scores were noted in adolescents when the parents reported more 

stress and less perceived social support. 

 For the children in this sample, parental reports of adaptation as evidenced by the 

BSI was not significantly correlated to the children’s self report evidenced by the ESI.  

The ESI was also not correlated to the Internalizing or Externalizing Behaviors reported 
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in the BSI.  For the adolescents in this sample, their parent’s report of the BSI was 

significantly related to their self reported ESI and a significant relationship was also 

noted between the ESI and Internalizing Behaviors but not Externalizing Behaviors.   

  Gender and maternal education was not significantly related to Internalizing or 

Externalizing Behaviors in this sample, however, there was a significant negative 

correlation between age and Internalizing Behaviors in adolescents.  This same 

correlation was not noted in children.  The younger adolescents had higher Internalizing 

Behavior composites than the older adolescents.   

 The majority of children in this sample were cared for by their parents when the 

child with CF was hospitalized.  For the 1 child that was cared for by another person 

there was no significant correlation with their Internalizing or Externalizing Behavior 

scores.  

  The CF health care team seldom discussed CF with the majority of well siblings 

in this sample.  This discussion was significantly negatively correlated to the 

Externalizing Behaviors in children suggesting that the behavior scores were impacted by 

this discussion for the children who had spoken to the team about their sick brother or 

sister.  

 Additionally the relationship between children with at risk scores was compared 

to children that were not at risk as evidenced by their BSI scores compared to 

Internalizing and Externalizing Behaviors was not examined as the number of children 

with at risk scores was too small for comparison. 
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CHAPTER V-DISCUSSION 

 
 This chapter provides an interpretation of the findings for the results of the data 

analysis.  Included will be the limitations of this study which may have affected the 

results, implications for nursing practice and recommendations for future research.     

Discussion of Aim 1 

 

1) To determine if selected factors are associated with adaptation, as indicated by the 

 Behavioral Symptoms index in the Behavioral Assessment System for Children 

 (BASC) instrument, in healthy siblings of children with Cystic Fibrosis. 

a) To explore the relationship between several variables: perception of financial well 

being by parents, emotional problems in well siblings prior to the diagnosis of CF 

in the sick child, parent’s self- perceived stressors, parent’s self-perceived social 

support, and severity of illness as evidenced by FEV1 and 

hospitalizations/exacerbations for the child with CF,  on the adaptation of well 

siblings of children with CF. 

 In this sample, higher stress scores reported by the parents were associated with a 

lower perception of financial well being. Emotional and behavioral problems in the well 

siblings prior to the diagnosis in the child with CF were associated with less reported 

social support for the parents.  A significant relationship was also noted for adolescent 

siblings’ BSI and the parental stress score and perceived social support.  As the 

adolescent well sibling’s BSI scores increased their parents reported their lives were more 

stressful and reported that they had less social support. 
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 Although few studies have reported on well siblings of children with CF, studies 

of families where a child has been diagnosed with cancer may offer some insight into 

these results. Kupst (1992) has suggested that risk factors such as stress, socioeconomic 

status, support and pre-existing serious psychological problems in a family member may 

affect adjustment in a family where a child has been diagnosed with cancer. VanDongen-

Melman and colleagues (1995) also noted that low SES and concurrent stressors was 

related to adaptation problems for children with cancer.  Sloper and White (1996) noted 

that stressors such as number of nights in the hospital for the sick child, socioeconomic 

disadvantage and mothers’ dissatisfaction with social support may have an additive effect 

on the adjustment of well siblings with a bother or sister who has cancer.   Additionally 

Heatherington (1989) noted that the need for support increased as stressors multiplied.   

Garmezy (1988) suggested that cumulative stressors may result in a poor adaptive 

response.  Sloper and White (1996) have suggested the problems exhibited by the well 

siblings may be in part due to the degree of disruption in daily family life, the resources 

available to cope with the disruption and the well siblings’ perception of the effects of 

this illness on their daily lives.   

 This effect of increased parental stress and less social support for parents resulting 

in poorer adaptive response in the well siblings suggested that environmental influences, 

in particular parental influence, affect the adaptation of the well sibling in the household. 

The stress score in the parent may have been influenced by the other factors which were 

cumulative for the parent such as their financial well being, emotional and behavioral 

problems in the well children and social support for the parents.   
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 Interesting, the health of the sick child with CF was not significantly correlated to 

the other variables in this sample.  This may be due in part to the overall mild disease 

severity of most of the children. Only one child in this sample had severe lung 

compromise with the majority of the sample in relatively good health.  This may have 

affected the influence this variable.   Bluebond-Langer (1996) noted that adaptation in 

well siblings of children with CF may be influenced by the stage of their illness.  

According to her classification, the relative good health of the children with CF suggest 

that most of the well siblings may not realize the chronic progression of this disease and 

are therefore less affected by the implications of having this illness for their brother or 

sister.  

Discussion of Aim 2 

2) To investigate if parental reports of Internalizing and Externalizing Behaviors in 

well siblings of children with CF, as evidenced by the Behavioral Symptoms Index, 

were correlated with the Emotional Symptoms Index in these children. 

 In this study the child’s adaptive response as evidenced by their ESI was not 

related to the parental report of the BSI.  Additionally for the children in this sample, the 

subscales from the parental report for Internalizing and Externalizing Behaviors were not 

related to the child’s report of the ESI. For the adolescent population in this sample, the 

parental report of the composite BSI was correlated to the adolescent report of the ESI.  

The Internalizing Behaviors were also correlated to the ESI.   

 Although parents are often the source of information for studies with children , 

the results of this study support the suggestion that parents are often not aware of the 
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child’s perception of their situation  as suggested by other authors (Craft & Craft, 1989; 

Houtzager, Grootenhuis, Caron & Last, 2005; Walker, 1988;). Houtzager and colleagues 

(2005) suggested that parental underestimation of the well siblings adjustment problems 

may be influenced by the parental responsibilities for the sick child. These authors also 

suggested that the parental psychological well being may affect their perception of the 

well child’s behavior and that what they report in their children may be a reflection of 

their own worries.  Craft and Craft (1989) also noted a lower percentage of agreement in 

the younger siblings compared to the older siblings in their study.  The younger siblings 

of hospitalized children reported a higher number of perceived changes with a lower level 

of agreement on their perceptions of the effect of the hospitalization than their parents. In 

this sample, the adolescent siblings who saw their parents more frequently were more 

likely to be in agreement with their parents with the perceived changes, however, this was 

not supported for the younger siblings. This difference in perception based on the well 

siblings’ age was also supported in this study. 

 Sargent and colleagues (1995) reported on siblings of children who had been 

diagnosed with cancer. They also noted that children and adolescents reported their 

perceptions differently on the impact of this illness.  Younger children were more likely 

to report negative feelings and were more likely to be unable to respond to the questions 

asked.  Adolescents were more aware of their feelings and noted more difficulty in 

coping with their negative feelings.  This awareness of feelings that adolescents exhibit 

may have affected the results of this study as well.    
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 The results of these findings may also be a reflection of the internal reliability of 

the BASC instrument as listed in table 8.  Components of the Externalizing Behaviors in 

this study that measure hyperactivity in the adolescent (Cronbach’s α=0.597) and conduct 

in the child (Cronbach’s α=0.373) and components of Internalizing Behaviors in this 

study such as somatization in the child (Cronbach’s α=0.543) and the Adaptability scale 

in the child (Cronbach’s α=0.322) suggest that the internal consistency of some of the 

items in the composite score may be less robust which may have affected the overall 

composite in this small sample. 

Discussion of Secondary Aims  

1) To investigate the relationship between the age and gender of well siblings with 

Internalizing and Externalizing Behaviors. 

 In this sample a significant correlation was noted between age and Internalizing 

Behaviors in adolescents but this relationship was not found with children. Additionally 

there was no significant correlation between age and Externalizing Behaviors in this 

sample.  Gender was not significantly correlated with either Internalizing or Externalizing 

Behaviors in this sample. 

 Several authors have suggested that age and gender may influence Internalizing 

and Externalizing Behaviors in children and adolescents (Alderfer, Labay, & Kazak, 

2003; Sahler et.al., 1994; Kim, Conger, Elder & Lorenz, 2003; Sargent et al, 1995; Gore 

et.al., 1992). This finding was only partially supported in this study and only in 

adolescents.  This finding was not anticipated based on this earlier body of evidence and 

warrants further investigation.  
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2) To investigate the relationship between the presence of a parent as a  caretaker for 

well siblings when the child with CF is ill or hospitalized, and information 

provided by the medical team to the well sibling about CF with Internalizing and 

Externalizing behaviors. 

 In this sample the majority of well siblings were cared for by their parents when 

the child with CF was hospitalized and only 1 parent responded that someone other than a 

parent took care of this child when their sibling was ill. The presence of a parent as a 

caretaker when the sick child was hospitalized was not significantly correlated with 

Internalizing or Externalizing Behaviors in this sample. It is difficult to generalize what 

this finding may mean given the small sample size and relative mild disease severity of 

the children with CF in this sample as 20% of the children with CF had not recently been 

hospitalized. 

  In this sample, 75% of the well siblings had never spoken to the medical team 

about their brother or sister’s illness.  For the children who had this discussion with 

providers there was a significant negative correlation with their Externalizing Behaviors 

which suggests that those children may have benefited from the discussion.  This is 

supported by the earlier work of several authors who have suggested that well children 

want information about their sick sibling’s illness and may benefit from the discussion 

(Fleitas, 2000; Havermans & Eiser, 1994; Williams et.al., 1997). Families with a child 

with CF are unique in that unlike other chronic illnesses, their children cannot be 

cohorted for group activities or even in hospitalizations because of infection control 

concerns.  It is feasible to consider that as a result, these well siblings may have never 
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met another family with a child who has been diagnosed with CF and especially in the 

younger age group, may benefit from an explanation as to why their sibling has a 

different routine than they do.  It is a surprising finding that although each family was 

supported in clinic by a multidisciplinary team that this discussion had not been part of 

the care plan being implemented to meet the families’ needs.  

3) To investigate the relationship between maternal education and Internalizing and 

Externalizing Behaviors in well siblings of children with CF. 

 In this sample, years of maternal education were not correlated to Internalizing or 

Externalizing Behaviors in well siblings of children with CF.  Although Sawyer (1992) 

suggested in her study of families who had a child with CF that maternal education was 

predictive of satisfaction with family functioning, it was not related to the reported 

behaviors of the well siblings in this study. The mothers in this sample were well 

educated.  This may have affected the results. This finding should be investigated in 

future studies to determine if parental education influences sibling behavior.   

 4) To examine the relationship of the risk vs. not at risk scores with Internalizing 

and Externalizing Behaviors. 

 The sample size of well siblings in this study was small (n=3) and therefore a 

relationship between the variables could not be compared between the risk vs. the not at 

risk groups.  However in this sample there were some differences in the children who 

presented with “at risk scores” from children who had scores that were not “at risk”. 

Internalizing scores for children and adolescents and Externalizing scores in adolescents 

were significantly higher for those children at risk compared to those that were not at 
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risk.  Adolescents at risk also had lower Adaptive scores than their counterparts who 

were not at risk.  

The Risk and Protective Model and the Reported Relationships 

 This study proposed that the adaptation of well siblings of children with CF 

would be affected by certain environmental factors such as previous emotional problems, 

multiple stressful events, and lack of social support for the family members, low 

socioeconomic status (SES), and chronic illness in another family member. In this 

sample, adolescent siblings were more affected by the family environment than the 

younger siblings.  Parental stress and lack of social support were a risk for the well 

adolescent sibling’s adaptation.  Parents were negatively affected by financial worries 

and problems in their well children prior to the diagnosis of CF in the sick child which 

may have impacted the adolescent siblings’ adaptation.  Parental report of Internalizing 

Behaviors and the overall BSI in the adolescent well siblings were related which suggests 

that the parent may perceive some of the actual feelings of their adolescents. The younger 

adolescents exhibited more Internalizing Behaviors than their older counterparts which 

suggest that adaptation of well siblings may change over time.  A protective factor in 

children appears to be the discussion with the medical team about the CF diagnosis.  This 

relationship is depicted in Figure 8.   
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Figure 8.  Revised Conceptual Model of Factors that Affect the Adaptation of 

Siblings of Children with Cystic Fibrosis 
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sibling and thus while it did not have a direct effect on the BSI, there may have been an 

indirect effect on the BSI.   

 The children with CF in this sample generally were well.  The relationship 

between their illness and the BSI and presence of a parent caretaker when the sick child is 

hospitalized may have been demonstrated if the children in the CF population were more 

compromised.  Additionally this was a well educated population of mothers. If the 

sample had varied more in this respect the relationship between this variable and 

Internalizing and Externalizing Behaviors may have also been demonstrated.   

 As predicted, Parental Perception of Stress and Parental Perception of Social 

Support were significantly correlated to the ESI reported by the adolescents who 

participated but this relationship was not demonstrated with the children.  A relationship 

was also demonstrated between the ESI and Internalizing Behaviors and also between age 

and Internalizing Behaviors for the adolescents but not in the children.  Discussion with 

the well sibling about CF in the sick sibling was only correlated to Externalizing 

Behaviors in the children, but not in the adolescents.   

Limitations 

 This study was conducted with a convenience sample of participants in one 

southwestern state.  Although all children in this state who attended CF clinic for their 

medical care were potentially included, this sample may be in some way different from 

children who have siblings with CF in other states.  The findings of these results may not 

be generalizable to these other populations.  Additionally children with CF in this study 

were fairly well with fewer exacerbations and hospitalizations.  There may have been less 
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disruption in daily activity which also may have affected the results of this study. .  

Although participation was elicited at three locations, the study was limited to 2 CF 

centers in one state which may also limit its generalizability.   

 Clinic personnel identified eligible participants prior to clinic appointments.  In 

some instances eligible families did not attend clinic as scheduled and potentially this 

lack of attendance could indicate that the family environment and potentially the sibling 

response would be different from those that attended. Reminder calls were not included 

in the protocol for this study for families who consented but did not return the 

instruments.  The children who were not included as a result of this may have differed 

from children and their parents who did respond.  Also some families who were eligible 

chose not to participate.  Families who chose to participate may have had concerns that 

prompted their decision and may have used this participation to validate some of their 

concerns.  Families who chose not to enter into the study may have differed in some 

respect with regard to these concerns or the behavior of their children.   

  The issue of blended families and parents with psychological problems was also 

not explored and could have impacted the results.  Support systems for the children other 

than parents were also not explored and may have impacted their adaptation.   

 It also should be noted that this study was not longitudinal and was conducted in 

an outpatient clinic, usually during an annual visit.  Inclusion of children who had 

siblings in the hospital may have affected the results and should be explored in future 

studies.    
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Implications for Nursing Practice 

 Children diagnosed with chronic disease have a lasting impact on the adaptation 

of their families which include their well siblings.  The needs of these siblings are often 

overlooked and may place them at risk for successful adaptation to their environment.  

Nurses can be instrumental in providing explanations and support to these well children 

in the family and to advocate for their needs.   Parents should be made aware of the 

potential impact of their response on their children.  Parental stress and social support 

should be assessed as part of the multidisciplinary assessment.  In families with increased 

stress and lack of support, either emotional or financial, additional resources may be 

needed to support the parents which may also indirectly support the siblings. This support 

may assist the parent in meeting all of their children’s emotional needs.   

 The advantage of multidisciplinary clinics is the recognition of other factors that 

may be impacting children’s response to their own illness and the families’ response to 

the illness on all of the family members.  It was surprising that given the emphasis on 

family response that few of the well children were given the opportunity to learn about 

their siblings CF.  Often clinic visits occur during the school day when the well sibling is 

unavailable; however, the availability of web based resources provides the opportunity 

for this dialogue for children who desire it.   

 Additionally, the questions need to be asked of the parents; how are the other 

members of the family reacting to the child with CF with regards to their illness and care.  

Does this family need assistance with identifying these needs?  Is their well child acting 

out or seem anxious?  Multiple parents in this study expressed concern of the impact of 
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this illness on their well children and felt that the information from this study may be 

useful.  This is an indication that it is a valid concern and should be explored more fully.   

 Parental stress was a significant factor in the adaptation of well siblings of 

children with CF.  Parents who reported less financial security were also more stressed.  

Parents who reported emotional or behavior problems in the well sibling prior to the 

diagnosis of CF also reported less social support.  The cumulative nature of these 

stressors cannot be ignored and must be addressed as they affect not only the parent but 

indirectly the children in the family as well.  Case management of these families is 

imperative to support the coping skills of all members of the family.  Early identification 

of problems may assist the family with overcoming obstacles.  Advanced practice nurses 

are in a unique position to provide this support and make appropriate referrals to other 

members of the team when warranted.   

Recommendations for Future Research 

 Few studies have examined the impact of the diagnosis of chronic disease in one 

child on their well siblings.  Studies that have been reported usually are in response to the 

diagnosis of cancer.  Future research should examine the impact of other chronic illness 

besides CF and cancer in one family member on well children in order to support their 

response to this situation.   

 Advances in the treatment of CF have led to increased longevity for these 

patients.  The well sibling may have additional concerns extending into adulthood as their 

brother or sister with CF becomes more ill, and may need additional support and care.  

These issues should also be explored.  Longitudinal studies may help to address the 
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changing needs of a family who deals with chronic illness in one child while still trying 

to address the needs of their well children.     

 Additionally few intervention studies have been reported to address these needs.  

Identification of pertinent issues is only the first step.  Interventions that are designed to 

provide information, address communication, priority setting and foster decision making 

and coping skills will assist these families in promoting the well being of all the family 

members.  Asking families what they need to support their families is crucial to the 

success of any intervention study.   Future work should focus not only on the 

identification of the issues but in addressing the needs of the children who live this 

reality.   

Summary 

 In summary, this descriptive study has identified that parental stress and social 

support are important factors that affect the adaptation of well siblings of children with 

CF. Parents were often not aware of how their children were adapting to their 

environment, however, parents of adolescents were more aware of their teens’ issues.  

The children with CF were in fairly good health in this sample which may have affected 

the results.  Few well siblings had the opportunity to learn about CF and have their 

questions answered, although this intervention may be helpful.  Future studies should 

include interventions designed to support decision making and provide resources for 

families who live the reality of caring for their child with Cystic Fibrosis.    
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