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LONG-TERM PREDICTORS AND CONSEQUENCES OF OPTIMAL PSYCHOLOGICAL
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Under the direction of Christopher Henrich, PhD

ABSTRACT
The goal of this dissertation is to examine predictors and consequences of optimal
psychological outcomes in childhood cancer survivors. This goal was pursued according to the
following three specific aims: 1) to test whether posttraumatic growth (PTG) is distinct from life
satisfaction, 2) to examine predictors of PTG and life satisfaction in adolescence, and 3) to assess
effects of PTG and life satisfaction in adolescence on future psychological and health
functioning later in emerging adulthood. A sample of 2802 childhood cancer survivors from the
largest dataset of childhood cancer survivors lead by St Jude Research Hospital was followed for
more than 10 years at three different time points: 1996, 2003, and 2007. Confirmatory Factor
Analyses were performed to identify the relationship between PTG and life satisfaction while
Structural Regression Modeling was performed to identify the predictors and outcomes of PTG

and life satisfaction. Results of the study showed that PTG and life satisfaction were slightly
correlated but formed distinct constructs. The significant predictors from adolescence of high
amount of PTG were older age at diagnosis, having medical issues, facing recurrence of cancer,
and being diagnosed with blood cancer. In addition, higher PTG forecasted lower health
perception in 2007. However, all the effects were small. The significant predictors from
adolescence of higher life satisfaction were lower mental health issues, lower medical issues,
higher social skills, and blood cancer as a type of cancer diagnosis. Higher life satisfaction
forecasted lower mental health issues, higher health perception, lower pain, and lower
somatization. Therefore, this study brought more insight on the long-term effects of PTG and life
satisfaction for childhood cancer survivors. In particular, these findings showed that being
satisfied with life could help childhood cancer survivors to have less psychological issues and a
better perception of health in the future. These relationships can provide guidance to mental
health practitioners for therapies focusing on improving life satisfaction as a way to decrease
anxiety, depression, somatization, and pain of childhood cancer survivors.

Key words: Childhood cancer survivors, posttraumatic growth, life satisfaction, resilience,
mental health, health perception
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1
1.1

INTRODUCTION

Purpose of the Study
The pediatric psycho-oncology literature has focused primarily on the potentially

negative and debilitating sequelae of cancer, and suggested that survivors can emerge from the
experience of childhood cancer with a range of psychosocial deficits such as low rate of
marriage, alcoholism, poor body image, and posttraumatic stress (Haupt et al., 1994; Langeveld,
Stam, Grootenhuis, & Last, 2002; Patenaude & Kupst, 2005). This approach is problematic
because it represents an incomplete view of the possibilities for long-term survivorship and
adjustment to childhood cancer. The literature on resilience offers a new perspective, urging the
consideration of cancer as a traumatic event that requires recovery but also having the potential
for transformational growth (Zebrack & Chesler, 2002; Zeltzer et al., 2008). For example,
researchers who interviewed adolescent and young adult cancer survivors found that many of
them reported feeling stronger, more mature, a greater sense of purpose in life, and having
different sets of priorities (Alisic & Van der Schoot, 2008; Barakat, Alderfer, & Kazak, 2006).
Thus, some cancer survivors may feel that they can better handle challenges because of their
experience. Therefore, I test whether there may be a resilience process at play through which
posttraumatic growth (which means a positive change experienced as a result of the struggle with
a major life crisis or a traumatic event) and life satisfaction, as a result of illness, could lead to
reduced risk of future psychological and health problems.
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1.2
1.2.1

Background on Childhood Cancer
Overview.
Forty years ago, most children with cancer did not survive (Ries, Eisner, Kosary, Hankey,

& Miller, 2007). Today, thanks to improvements in cancer treatment, most children survive, with
a survival rate of 80% (Ries et al., 2007). There are approximately 11.7 million Americans who
are cancer survivors, and 330,000 who are survivors of childhood cancer (Brown, 2006). Cancer
survivors have become more predominant in the population with a large cohort surviving into
adulthood. Therefore, it is essential today to examine the long-term consequences of surviving
from cancer and to understand what leads childhood cancer survivors to positive psychological
outcomes.
1.2.2 Types of Cancer.
Cancer occurs more frequently in adolescents and young adults ages 15 to 39 years than
in younger children, which totals around 70,000 children and adolescents diagnosed with cancer
in the US each year (National Cancer Institute, 2007). Cancers in children are classified into
major categories under the International Classification of Childhood Cancers (ICCC) (American
Cancer Society, 2000). The most common childhood cancers are Leukemia, Central Nervous
System Tumors (CNS), and Lymphoma. The most prevalent of these types of cancer found in
children is leukemia, which represents almost 30% of all childhood cancer. One third of all
children with leukemia are under 15 years old. It affects approximately 2,600 children in the
United States each year (American Cancer Society 2000). Leukemia is a malignancy of the blood
and of those tissues that form blood, including the spleen, lymph nodes, and bone marrow. This
cancer affects the blood in multiple ways. Leukemia reduces the production of red blood cells
and platelets, which can lead to anemia and excessive bleeding due to inhibited coagulation,
2

respectively. Additionally, leukemia can cause an influx of both immature and abnormal white
blood cells. The reduction of health white blood cells can decrease the body’s natural ability to
fight infection.
The second largest categories of childhood cancers are CNS tumors, which represent
20% of the cases of childhood cancer. The term CNS primarily refers to the brain and the spinal
column. Incidence rates are typically highest in children from birth to age seven, and survival
rates appear to be better the later the onset of the disease (American Cancer Society, 2000).
Lymphomas, representing approximately 10–15% of childhood cancer cases, are a
malignancy of the lymphatic system (National Cancer Institute, 1992). In short, the lymphatic
system helps the body to fight both disease and infections. Lymphocytes are found as three
subtypes, B cells that generate antibodies, T cells that create cytokines to direct an immune
response or produce granules that initiate cell death in infected cells, and natural killer cells (NK
cells), that produce granules that target tumors or viral infected cells. When the body is fighting
an infection or disease, these lymphocytes congregate in lymph nodes, enlarging and hardening
them (American Cancer Society 2000). Childhood lymphomas are classified as either Hodgkin’s
disease or non-Hodgkin’s lymphomas. Hodgkin’s disease is identified by the existence of
Reed−Sternberg cells, abnormal cells derived form the B cell lymphocyte. Non-Hodgkin’s
lymphomas are a broad classification of lymphocyte cancers that are not Hodgkin’s disease.
Non-Hodgkin lymphoma incidence rates typically increase with age while Hodgkin’s disease
incidence has two peaks, the first between the ages of 15-35 and the second above the age of 55
(American Cancer Society 2000).
Other types of cancer for adolescents and children exist but are less frequent. These
cancers are, in order of the most to least frequent: Neuroblastomas (an abdomen cancer), Wilms’
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Tumor (a kidney cancer), Rhabdomyosarcomas (a soft-tissue sarcoma typically occurring in the
head or neck), Osteosarcomas (a bone cancer), and Ewing’s Sarcoma (another bone cancer)
(American Cancer Society, 2000).
1.2.3 Survival Rate.
Although survival rates for most childhood cancers have improved in recent decades, the
improvement has been especially dramatic for a few cancers, particularly for leukemia, the most
common childhood cancer, which now has a survival rate of 90% (National Cancer Institute,
2010). Nevertheless, the survival rate is lower for leukemia in older children more than 12 years
old (78%) than younger children who are less than 6 years old (91%) (Smith, Altekruse,
Adamson, Reaman, & Seibel, 2014). Additionally, some cancers have still low survival rates,
such as Rhabdomyosarcomas with a survival rate of 64%, Ewing’s Sarcoma with 72% for
survival rate, and central nervous system cancers range from 70% to 85% survival rating (Ward,
DeSantis, Robbins, Kohler, & Jemal, 2014). Overall, the survival rate among adolescents with
cancer exceeds 80%, which is similar to the rate for younger children (Smith et al., 2014). For
those children fortunate enough to survive through, there are numerous physical and
psychological risks that they may face in the years to come after their treatment.
1.2.4 Consequences of Cancer.
Cancer may negatively impact different aspects of the physical functioning of survivors
(Gurevich, Devins, & Rodin, 2002; Hudson et al., 2003; Kornblith, 1998; Schultz et al., 2007).
Studies have examined the negative consequences and side effects of children surviving from
cancer and found that approximately two-thirds of childhood cancer survivors experience
physical late effects (Hudson et al., 2003; Lackner et al., 2000; Ness & Gurney, 2007). These can
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be relatively minor to extremely severe with high morbidity and mortality (Robison & Mertens,
1993). The short-term side effects related directly to chemotherapy include susceptibility to
infection, nausea and vomiting, loss of appetite and taste, cold symptoms, headaches, lethargy,
hair loss, pain and burning at injection site. Those associated with radiotherapy can involve
constipation, mouth soreness, ulcers, and skin damage.
Long-term effects include organ damage, decreased growth, infertility, and disfigurement
(Oberfield & Sklar, 2002). Late effects such as delayed growth and other endocrinological
problems, musculo-skeletal sequelae, neurocognitive impairment, reduced fertility,
cardiotoxicity, and second malignancy have been reported in many studies (Fryer, Barlett,
Galustian, & Dalgleish, 2011; Green et al., 2010). These physical damages can impede academic
success (Hays et al., 1992), social competence (Boman & Bodegård, 2004), employment
(Mackie, Hill, Kondryn, & McNally, 2000), and family functioning (Kazak, 2001). Some cancer
survivors, especially the ones who received cranial radiation have cognitive and academic
difficulties over time (Butler & Mulhern, 2005; Eiser, 1991; Kazak, Christakis, Alderfer, &
Coiro, 1994). Beyond coping with physical impairments, childhood cancer survivors might be at
higher risk of suffering from internalizing and externalizing problems.
A minority of cancer survivors (around 10%) report significant symptoms of internalizing
and externalizing problems over time (Brinkman et al., 2013; Stuber et al., 1996; Zebrack et al.,
2004). There is additionally a relatively small subset of cancer survivors who experience more
psychological problems such as depression, posttraumatic stress symptoms, and attention
problems. These risks are more pronounced for survivors with heavy cancer treatment (e.g. bone
marrow transplants, cranial radiation) or late side effects from cancer treatment including
disfigurement or with certain subsets of cancer especially CNS (Schultz et al., 2007; Zeltzer et
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al., 2009). The relatively low level of psychological problems in this population may indicate
processes of resilience at play, potentially mitigating the psychological impact of substantial
health risks faced by cancer survivors. Indeed, researchers have found that surviving childhood
cancer is also associated with positive outcomes. For example, childhood cancer survivors,
relative to their siblings, report more life satisfaction and posttraumatic growth (which means a
positive change as a result of a traumatic or challenging event) (Zebrack et al., 2012).
1.2.5 Positive Outcomes of Cancer.
Even if most of childhood cancer survivors have reported long term side effects and
sequeals from the disease and treatment, most of them are psychologically healthy and report
being satisfied with their current life (Maunsell, Pogany, Barrera, Shaw, & Speechley, 2006;
Zeltzer et al., 2008). Life satisfaction has been defined as a way an individual evaluates his or
her life and how he or she feels about where it is going in the future (Gilman & Huebner, 2003).
Life satisfaction is referred as the cognitive component of subjective well-being (Martikainen,
2009). This is consistent with Bradley and Corwyn (2004) who argue that life satisfaction
reflects both the extent to which basic needs are met and the extent to which a variety of other
goals are viewed as attainable. From this perspective it seems that by accomplishing more goals,
satisfaction with life will also increase. According to Beutel et al. (2009), it is believed that life
satisfaction is related to better physical and mental health, longevity, and other outcomes that are
considered positive in nature. Chow (2009) also argues that improved levels of life satisfaction
might give rise to better health in the future.
Childhood cancer survivors may report life satisfaction when they reflect about their
cancer experience. When they understand that they had a life threatening experience and they
survived, they can better enjoy their everyday life and their priorities change. They may be able
6

to take distance from everyday negative events while the victory of surviving may provide them
with feelings of life satisfaction and overall psychological well-being (Zeltzer et al., 2008). Some
studies have looked at life satisfaction as a positive outcome for cancer survivors. Childhood
cancer survivors report a higher level of life satisfaction, compared to the general population
(Maunsell, Pogany, Barrera, Shaw, & Speechley, 2006; Zeltzer et al., 2008). They expect to have
an excellent level of satisfaction in the future even if more than 70% of childhood cancer
survivor report chronic health problems (Zeltzer et al., 2008). Additionally, life satisfaction
increases with time according to Fairley, Hawk, and Pierre (2010) who followed childhood
cancer survivors from 5 to 10 years after remission. However, not all childhood cancer survivors
experience a high level of life satisfaction. CNS tumor survivors, who represented 12.4% of the
sample, reported low levels of satisfaction compared to their siblings (Zeltzer et al., 2008). They
also believed that they would still have low levels of life satisfaction 5 years in the future
(Zeltzer et al., 2008). Research found links with other variables; for example, life satisfaction is
positively correlated with posttraumatic growth (Lindstrom et al., 2007; Pakenham, 2005;
Triplett, Tedeschi, Cann, Calhoun, & Reeve, 2012) and a low level of worrying is related to life
satisfaction (Zebrack & Chesler, 2002). In the next section, the concept of posttraumatic growth
will be defined and examined in the context of survivorship and will be compared to life
satisfaction.
1.3

Posttraumatic Growth (PTG) in Childhood Cancer Survivors

1.3.1 Posttraumatic Growth (PTG) Model.
Posttraumatic Growth (PTG) has been defined by Tedeshi and Calhoun (1996) as a
positive psychological change as a result of a highly challenging life circumstance. Tedeschi and
Calhoun have included five domains to be the common elements of PTG. First, changes in
7

internal relationships can manifest as closer relationships with some or an increased connection
to those who are suffering. Second, changes in life philosophy or perspective involve a greater
overall appreciate of life. Third, changes in life direction can cause individuals to have greater
options available to them then before the trauma, and to use the struggle to help find positive
opportunities. Fourth, changes in one’s spiritual outlook can involve a deepening of spirituality
in their lives or perhaps a change in religion, religious practices, or belief system. Finally,
changes in personal strengths, can invoke a heightened belief in one’s own strength in the vein of
Friedrich Nietzsche, “what does not kill me makes me stronger” (Calhour & Tedeschi, 1999).
Additionally, Triplett, Tedeshi, Cann, Calhoun, and Reeve expanded this definition in
their model of the different steps between the occurrence of a challenging event to the experience
of PTG (2012). A challenging or traumatic event causes recurrent thoughts whereby the
individual, via coping mechanisms that are automatic, engages in behavior to reduce the
resulting distress. After initial coping success (i.e., reduction of emotional distress,
disengagement from unreachable goals, etc.), the individual may be able to have more purposeful
thinking about the trauma experience and its impact on one’s life (Tedeschi & Calhoun, 2004).
This purposeful thinking is not always possible in the initial aftermath of a traumatic event;
people may not think of positive growth or outcomes while overwhelmed by distressing
emotions and loss. Even later, some people may not be able to use more deliberate thoughts to
move forward and may remained overwhelmed by intrusive thoughts. Only through the
reduction of this distress and the acceptance of a new reality is PTG thought to become possible
(Tedeschi & Calhoun, 2004). The individual must produce new understanding of the event that
incorporates both the trauma and the future.
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Figure 1.1 PTG’s Model from Triplett et al., 2012.
Triplett et al.’s PTG model is paradoxical in that loss and pain from a trauma can lead to
more a positive state than that which existed before the trauma was experienced. Trauma
survivors report feeling more vulnerable, being more aware of their own mortality (JanoffBulman, 2004), and experiencing greater personal strength and self-competence (Tedeschi &
Calhoun, 1996; Tedeschi, Park, & Calhoun, 1998). Specifically, childhood cancer survivors have
reported this positive psychological change as a direct result of their cancer experience.
1.3.2 PTG in Cancer Survivors.
Cancer is a diagnosis that immediately invokes fears of suffering through treatment, loss
of livelihood, and realizations of one’s mortality. The diagnosis can be so traumatic that
childhood cancer survivors report not being able to recall details from their first conversation
with the oncologist (Lechner & Weaver, 2009). However, those who survive their diagnosis can
often experience positive life changes beyond their pre-disease state. Cordova and Andrykowsky
(2003) identified multiple opportunities for posttraumatic growth (PTG) among cancer survivors.
First, after cancer has been diagnosed, there is a life threat that the cancer will always be there or
will reoccur. This uncertainty that the cancer may reoccur again, may put them in a “post9

trauma” state. With the uncertainty of their future, cancer survivors may begin to look at life
differently and shift their day-to-day priorities. Life priorities may shift from financial to
enjoying things that one would usually take for granted such as admiring nature (Cordova &
Andrykowski, 2003). Second, having cancer can change people’s life indefinitely; therefore,
cancer survivors must change the way they live to accommodate the psychological and physical
impact. Third, cancer survivors generally rely more on others for care and emotional support,
and may reevaluate their relationships with others. Cancer survivors reported they became closer
to their spouse, gained an improved sense of closeness with others, and increased their ability to
express feelings (Cordova & Andrykowski, 2003). Next, their perception of themselves changes
whereby they experience a higher sense of emotional growth, higher personal strengths, and selfreliance. Finally, with the life threat experience and risk of death, cancer can call mortality into
question. People may experience an existential crisis, and may increase their spiritual and
religious faith (Cordova & Andrykowski, 2003).
Most research on PTG has been conducted with adults, however recently, researchers
have begun to study children and adolescents. Most studies that investigated posttraumatic
growth for adolescents were evaluated with adolescents facing trauma not related to their health,
such as natural disasters, war or terror incidents, and loss of parents (Aldridge & Roesch, 2008;
Alisic & Van der Schoot, 2008; Laufer & Solomon, 2006; Cryder, Kilmer, Tedeschi, & Calhoun,
2006; Hafstad, Kilmer, & Gil-Rivas, 2011; Kilmer et al., 2009; Levine, Laufer, Hamama Raz,
Stein, & Solomon, 2008; Milam, Ritt-Olson, & Unger, 2004; Wolchik, Schenck, & Sandler,
2009). Laufer and Soloman (2006) studied 2999 adolescents who experienced at least one
terrorism incident and found that 74% reported at least some posttraumatic growth. Milam, RittOlson, and Unger studied 435 adolescents who had experienced a major life event within the
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previous three years and found that more than 50% experienced at least mild levels of PTG
(2004).
Only several studies have been conducted on PTG in adolescent cancer survivors. The
current research suggests that most survivors experience positive changes after cancer (Barakat
et al., 2006; Yaskowich & Stam, 2003) and even beyond those who never suffered from cancer
(Kamibeppu et al., 2010; Zebrack et al., 2012). Yaskowich (2003) found that 58% of survivors
reported a small degree of PTG, 36% reported a moderate degree, and 6% reported a high degree
of PTG. Barakat et al. (2006) found that 84% of adolescents reported at least one positive
consequence of having had cancer while 32% reported four or more positive changes. Zebrack et
al., using the same data set as this study will use, reported higher levels of PTG in childhood
cancer survivors than their siblings (2012).
PTG and other positive changes do not reflect an absence of negative consequences or
distress (Currier, Hermes, & Phipps, 2009; Klosky et al., 2014); survivors may struggle to
maintain healthy levels of functioning. The current findings indicate that positive and negative
consequences capture different aspects of a child's response to a traumatic experience. From a
clinical standpoint, each of these constructs should be considered and balanced when assessing
psychological adjustment following stressful life events. In summary, PTG has been widely
applied to better understand positive outcomes experienced by survivors after the trauma of
cancer.
1.3.3 Relationship between PTG and Life Satisfaction.
There is some evidence that PTG and life satisfaction may be related. The elements of
PTG (interpersonal relationships, new possibilities, spirituality, personal strengths, and life
satisfaction) have significant overlap with each other, suggesting a common overlapping core
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inherent in both concepts. Research found a small relationship between posttraumatic growth and
life satisfaction (Curbow, Somerfield, Baker, Wingard & Legro, 1993; Pakenham, 2005; Seitz et
al., 2010). The struggle with the stressful experience and the recognition of PTG may lead to a
change in the sense of meaning in one’s life (Park, 2010; Tedeschi & Calhoun, 1996). The
presence of meaning in life was related strongly to life satisfaction whereas the continued search
for meaning in life was not (Steger, Frazier, Oishi, & Kaler, 2006). PTG may provide an
increased meaning of life, and more broadly provides a reconstructed life narrative that is more
positive and optimistic (Triplett et al., 2012). Therefore, some elements of PTG may overlap
with life satisfaction, while other elements do not. However, the relationship between PTG and
life satisfaction has failed to emerge in other studies (Carpenter at al, 1999). This current study
examines whether posttraumatic growth and life satisfaction are distinct concepts or whether
young adult cancer survivors potentially experience a broader concept of well-being and personal
strengths that combines both PTG and life satisfaction. This current study also examines the role
of resilience process as a way to better understand the impact of PTG on other outcomes.
1.4

PTG as a Resilience Model

1.4.1 Resilience Process.
Thanks to the study of resilience, theories can now explain why some people who
experience hazards and risks associated with psychopathologies sometimes become healthy and
competent (Masten, Cutuli, & Herbers, 2009). Resilience is the ability to recover from disruption
or stress. It is commonly studied in the context of two constructs: the exposure of adversity and
the positive adjustment that results from that adversity (Luthar & Cicchetti, 2000). This ability
has been termed “ordinary magic” by Masten owing to the remarkable ability of individuals to
achieve normative developmental outcomes despite experiencing adversity (2001). Researchers
12

increasingly view resilience not as a fixed attribute but as an alterable set of processes that can be
fostered and cultivated (Masten, 2001; Padron & Waxman, 1999).
Masten emphasizes in her resilience model that there has been a significant threat or risk
to the adaptation of the individual, and despite this threat or risk exposure, the adaptation or
adjustment of the individual seems optimal (2001). For young adult cancer survivors, the risks
could be defined as their experience of having a life-threatening disease, i.e. cancer, during their
child development, the side effects from the treatment that they may experience afterwards, and
the higher probability of having recurrence of cancer than the normal population.
In addition, resilience involves judging how well a person is doing in life, which means,
the quality of their adaptation or development. A variety of criteria have been used to judge
positive adaptation such as low symptoms of psychopathology, successes in developmental
tasks, and subjective well-being (Wright, Masten, & Narayan, 2013). In the current study, I
investigate the absence of psychopathology (low anxiety, depression, somatization) and fewer
health problems (low level of physical conditions in eight health different domains, as well as
pain) as a sign of positive adaptation. Adaptive functioning needs to be observed over time and
across different domains to identify a resilience process. Thus, this study examines outcome
variables up to 20 years after children were diagnosed with cancer.
There are three types of resilience models (i.e., compensatory, protective, and challenge)
that explain how resilience factors works to change the trajectory from risk exposure to negative
outcome (Fergus & Zimmerman, 2005). A compensatory model has a resilience factor that
counteracts or operates in an opposite direction to a risk factor. The resilience factor has a direct
effect on the outcome (Garmezy, Masten & Tellegen, 1984). In a protective model, the protective
factor moderates or reduces the effects of a risk on a negative outcome. In a challenge model,
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there is a curvilinear association between a risk factor and an outcome where a risk factor is
associated with negative outcomes, but also moderates the effect of the risk to the outcomes
(Fleming & Ledogar, 2008). This study will assess the role of PTG and life satisfaction as a
compensatory factor. PTG and life satisfaction triggered by the trauma of experiencing cancer
may lead to less internalizing and health problems in the future.
1.4.2 The Masten’s Model Applied to this Study.
PTG may act as a compensatory factor when altering the effect of a risk, by, for example,
counteracting the impact of the threat (Garmezy et al., 1984). Masten’s model of risk and
resilience proposes a potential solution to the problem of what produces psychological wellbeing in cancer survivors despite the adversity of experiencing cancer and the intensive
treatment. A compensatory effect refers to the idea that if enough positive resources were added
to a child’s life, the outcome variable could be maintained at a normal level, counterbalancing
the negative effect of the risk (Masten, 2001). The compensatory resilience model is a mediation
model where the effect of the risk is mediated by a compensatory factor that enhance desirable
outcome of the child. This description of this resilience model may be due to the personal growth
and life satisfaction phenomena that cancer survivors were describing (see Figure 1).
Posttraumatic growth and life satisfaction may be a transformative way to help cancer survivors
reduce the effect of being a high-risk population leading to less internalizing and health problems
in the future. Cancer survivors can show positive adaptation despite exposure to life-threatening
experiences and adverse conditions with more than 2 years of intensive treatment and risk of
recurrence of cancer in the future. Therefore, I propose that there may be a resilience process at
play through which PTG and Life satisfaction, as a result of illness, could lead to lower risk of
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psychological and health problems.

+

Risk
Cancer Treatment
Side effects and
Complications

+

Resilience process
Posttraumatic
Growth /
Life Satisfaction

–

Post outcomes
Physical and Mental
Health Problems

Figure 1.2 Resilience model with PTG and life satisfaction as a compensatory factor.

1.5

Predictors of Post Traumatic Growth
This study also examined different variables as possible predictors of PTG. It is important

to examine predictors of PTG to better understand what factors may contribute to resilient cancer
survivors finding meaning and growth after their cancer experience. Several researchers have
highlighted the importance of examining health-related, mental health, and contextual variables
as correlates of PTG (Bellizzi & Blank, 2006; Manne et al., 2004; Weiss, 2004; Widows,
Jacobsen, Booth-Jones, & Fields, 2005). However, it is important to note that studies have
generally examined correlates of PTG but not necessarily the direction of the effects. Therefore,
based on prior empirical research health-related, medical conditions, health perception, mental
health, and contextual variables could be predictors, outcomes, or both. In the subsequent
sections, each variable is presented with the reasons based on the aforementioned correlation
studies as to why these variables were included in the model.
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1.5.1

Health Related and Medical Conditions.
Most cancer survivors have had to face intense and long treatments that could include at

least chemotherapy, but sometimes also surgery and radiotherapy. The types of treatment depend
on the types of cancer and the severity of the diagnosis. Approximately two-thirds of childhood
cancer survivors experience physical late effects (Lackner et al., 2000). The short-term side
effects related directly to treatment include susceptibility to infection, nausea and vomiting, loss
of appetite and taste, cold symptoms, headaches, lethargy, hair loss, pain and burning at injection
site as well as constipation, mouth soreness, and ulcers. Long-term effects include organ damage,
decreased growth, reduced fertility, disfigurement, musculo-skeletal sequelae, neurocognitive
impairment, cardiotoxicity, and second malignancy (Fryer, Barlett, Galustian, & Dalgleish, 2011;
Green et al., 2010; Oberfield & Sklar, 2002). These long-term effects are a result of the cancer as
evidenced by several studies that have compared these effects in survivors and their siblings,
while controlling for family functioning, socioeconomic status, and genetics (Hudson et al.,
2003; Vrooman et al., 2010).
Schaeffer and Moos suggested that better physical functioning and less disfigurement
after cancer treatment may make cancer survivors view their experience in a positive light
(1998). If cancer survivors face more medical issues, their experience is no longer a life
threatening acute disease that they have surpassed, but rather a chronic illness that is still present
that may inhibit them seeing positive changes from their cancer treatments. In addition, less
invasive treatment, such as not having bone marrow transplant or radiation or having
chemotherapy only, was positively associated with PTG (Lichtman et al., 1987; Lelorain,
Bonnaud-Antignac, & Florin, 2010). These findings may suggest that cancer survivors
experience PTG when their treatment is moderately intense; the treatment must be intensive
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enough such that they perceive how their life is better now without cancer but not too intense as
to be overwhelming. Depending on the types of cancer, cancer survivors have more or less
complications. For example, having a cancer with a higher survival rate and fewer complications
such as leukemia or lymphoma may cause a different experience than having a cancer with lower
survival rates and more complications such as a central nervous system tumor,
rhabdomyosarcoma, osteosarcoma, or Ewing’s sarcoma. Indeed, children with CNS tumors are
less socially competent, have some delays in reaching developmental milestones compared to
their siblings, and rarely experience PTG (Schultz et al., 2007; Stam, Grootenhuis, & Last, 2005;
Vannatta, Gartstein, Short, & Noll, 1998).
In addition, facing with recurrence of cancer was associated with more PTG (Tomish &
Hegelson, 2004), Rarely, recurrence of cancer have been investigated as a possible predictor of
PTG. However, recurrence should be examined because a second cancer may completely change
the survivor’s vision of his/her future and his/her need to adapt to this new challenge. Indeed, Oh
et al. found that breast cancer survivors who had a recurrence of cancer reported higher mean of
PTG than breast cancer survivors who were free of cancer (2004).
Finally, the subjective perception of health has been considered to be a predictor of PTG
(e.g. Cordova, Cunningham, Lauren, Carlson, & Andrykowski, 2001). When cancer survivors
view their cancer experience as life threatening, they have more appreciation for life after the
experience. Widows et al. (2005) found a significant relationship between PTG and higher threat
appraisal of their bone marrow transplant experience. Even the relationship between subjective
perception of health severity and PTG remained when stage of disease was controlled (Lechner
et al., 2003). Therefore, it is how cancer survivors have perceived their cancer experience and
how they made sense and find meaning after their disease that help them experience PTG.
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1.5.2

Age at Diagnosis.
Age at diagnosis may be an important predictor for PTG in childhood cancer survivors;

children of different ages may not understand their disease and treatment in the same way
(Barakat et al., 2006; Currier et al., 2009). This may affect how the children feel about their
disease and impact their likelihood to find meaning and purpose from the experience. For
example, childhood cancer survivors who are older have better cognitive abilities enabling them
to better understand their disease and find meaning after surviving from cancer (Barakat et al.,
2006; Currier et al., 2009; Phipps, Jurbergs, & Long, 2009; Yaskowich & Stam, 2003).
Previous studies found a positive relationship between PTG and age at diagnosis.
Barakat et al. sampled survivors between 11 and 19 years old who were between 3 months and
16 years old when they were diagnosed (2006). Currier et al. sampled cancer survivors between
8 and 18 years old who were 3 months to 6 years old when they were diagnosed with cancer
(2009). Phipps et al. reported on a sample of cancer survivors between 7 and 18 years old who
were between 1 month and 14 years old when they were diagnosed (2009). The three studies
found similar results such as a positive correlation between age at diagnosis and PTG. Children
who were older than 9 years old at diagnosis experienced more PTG later (Barakat et al., 2006;
Phipps et al., 2009). These studies suggest that children need to be older to experience PTG from
an experience. Furthermore, researchers found that emerging adults experienced more PTG than
older adults (Bellizzi & Blank, 2006; Carpenter et al., 1999; Manne et al., 2004; Weiss, 2004;
Widows, Jacobsen, Booth-Jones, & Fields, 2005). These results further suggest that PTG may
increase across childhood and peak during young adulthood, followed by a drop later in life.
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1.5.3

Social, Cognitive, and Environmental Factors.
Other factors such as income (Bower et al., 2005; Cordova et al., 2001; Sears et al.,

2003), cognitive abilities (Tedeshi & Calhoun, 1996), and social skills are important to assess as
predictors of PTG.
Income helps provide access to better healthcare, which may enable cancer survivors to
routinely make checkup appointments for medical conditions and avoidance of chronic pain,
which in turn can help them have a positive image of surviving from cancer. In prior research,
higher income has been positively associated with PTG (Bower et al., 2005; Carpenter et al.,
1999; Cordova, Cunningham, Lauren, Carlson, & Andrykowski, 2001). This result suggests that
the level of income may affect psychological adjustment as it impacts access to healthcare along
with risky behaviors (e.g. smoking or alcohol) (Stanton, Revenson, & Tennen, 2007). In
addition, poverty and low SES environments may cause cancer survivors to experience more
stressful life events while having fewer social and financial resources to manage them (Stanton et
al., 2007).
It is possible that cancer survivors with higher cognitive abilities may be better positioned
to appraise the challenges and the meaning of this experience, to view positive consequences of
stressful events or may perceive certain events as more threatening leading to greater perceptions
of positive changes (Stanton, Bower, & Low, 2010). Cognitive processing is an important
component of the individual’s attempt to view the world and to adapt to trauma (Greenberg,
1995). Cognitive processes have been suggested as an important element to PTG (Tedeshi &
Calhoun, 1995). When individuals use positive and constructive cognitive processes and are able
to find meaning and to make sense of the event, individuals reported PTG (Calhoun, Cann,
Tedeshi, & McMillan, 2000; Widows et al., 2005). Other studies found specific aspects of
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cognitive processes such that positive appraisal, rehearsal, reframing, strong belief, self-control
were significant predictors of PTG (Butler et al., 2005; Carboon, Anderson, Pollard, Szer, &
Seymour, 2005; Danhauer et al., 2013; Salszman et al., 2009).
Social skills have been found to be a predictor for PTG, and for all positive adaptation.
There are a number of qualities that demonstrates one’s social skills in interactions with others.
These include the ability to communicate feelings, regulate emotions, demonstrate positivity, and
experience reciprocal relationships (Fabes, Gaertner, & Popp, 2006). Resilience research shows
that children who are popular, likeable, and able to resolve conflicts with others are also more
likely to succeed, and are generally more resilient than children with less developed social skills.
Research indicates that social support is one of the strongest predictors of positive adaptation,
PTG, and resilience (Evans, 2004; Kim, Serman, & Taylor, 2008; Seccombe, 2000; Torres et al.,
2011). However, in order to obtain social support, social skills must be practiced and developed.
These skills enable the generation of positive social networks that can provide the social support
needed for positive outcomes. However, specific literature about PTG in cancer survivors found
limited results with social skills. For example, Cordova and his colleagues found that even if
social skills were not related to PTG, the extent to which participants talked about their cancer
experiences with others was associated with PTG (2001). Weiss found also that marital support
and not general social support as well as contact with a role model who had experienced PTG
provided a social climate to enhance PTG (2004). Therefore, it is possible that when cancer
survivors are satisfied with their social environments, and have active and positive relations, they
experience more PTG (Lelorain, Bonnaud-Antignac & Florin, 2010; Stanton et al., 2007).
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1.5.4

Mental Health.
Internalizing problems.
Internalizing problems such as anxiety and depression can be considered as possible

predictors for PTG. Indeed, in Triplett’s PTG model, distress is usually experienced after
adversity and trauma. It is after the individual makes sense of the challenging event, that he or
she can experience PTG. Despite this theoretical model, in the current literature, internalizing
problems have been associated with PTG but rarely examined as a predictor. Additionally, some
studies found that higher levels of posttraumatic growth are associated with lower levels of
psychological distress (Ho, Chan, & Ho, 2004; Mystakidou et. al., 2008; Schroevers and Teo,
2008), however the relationship is not clear since other studies have found no such associations
(Tomich & Helgeson, 2004; Thornton & Perez, 2006; Helgeson, Reynolds & Tomich, 2006;
Salsman, Segerstrom, Brechting, Carlson & Andrykowski, 2009). Others have even found that
posttraumatic growth was associated with more distress (Tomich and Helgeson, 2004; Lynley
and Joseph, 2004; Helgeson et. al., 2006; Mystakidou et. al., 2006). It could be argued that,
based on Triplett’s model, the trauma from a traumatic event is a necessary precursor to
experience posttraumatic growth, which could explain why increased distress could predict PTG.
Other studies suggest that posttraumatic growth is associated with some symptoms
related to anxiety disorder such as the perceived threat of death in cancer (Lechner et al., 2003;
Cordova et al., 2001), the survivors' concerns about recurrence (Sears, Stanton, & Danoff-Burg,
2003), the perceived stressfulness of cancer (Cordova et al., 2007), and intrusive thoughts
(Helgeson et. al., 2006). To explain this finding, it has been suggested that anxiety symptoms, in
particular intrusive thoughts, are necessary for cognitive processing to occur, which in turn can
result in posttraumatic growth (Lynley and Joseph, 2004; Helgeson et. al., 2006; Mystakidou et.
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al., 2007). Studies examining intrusive thoughts and avoidance for a linear relationship with
posttraumatic growth have yielded conflicting results (Cordova et al., 2001; Sears et al., 2003;
Widows et al., 2005). In another study (Lechner et al., 2003), intrusive thoughts and avoidance
were lowest in women who reported the least and most positive changes. These findings are
consistent with the theory that a perceived threat is needed to elicit increased perceptions of
growth, but suggests that too much may overwhelm survivors' capacity to perceive growth. This
finding may explain why inconsistent results were found in the relationship between mental
health and PTG.
Tedeschi and Calhoun (2004) note that distress, such as depression and anxiety, and PTG
may coexist, and in fact, elevated levels of initial distress are sometimes thought to be an
essential factor in promoting subsequent growth. Several studies have examined the association
between internalizing problems and PTG but most studies did not find any relationship (Bower et
al., 2005; Ho et al., 2004; Sears et al., 2003; Thornton et al., 2005; Widows et al., 2005).
Although empirical studies found mixed results in the relationship between internalizing
problems and PTG, based on theories from Tedeshi and Calhoun’s and Triplett et al.,
internalizing problems may be an important factor to consider.
Externalizing problems.
No previous published studies have examined the relationship between PTG and
externalizing problems in cancer survivors because cancer survivors rarely suffer from
externalizing problems. However, a small subset of cancer survivors experience more behavioral
problems, especially with heavy cancer treatment (e.g. bone marrow transplants or cranial
radiation) or late side effects from cancer treatment including disfigurement or with certain
subsets of cancer especially CNS. This small subset of cancer survivors appear to be the ones
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who have reported low PTG (Schultz et al., 2007; Zeltzer et al., 2009). Therefore, there may be
an association between externalizing problems and PTG, where high levels of externalizing
problems predict low level of PTG.
1.6

The Consequences of PTG
By better understanding the process through which PTG could lead to better

psychological and physical outcomes, we could help the next generations of cancer survivors
find resilience from their cancer experience and improve overall psychological and health
outcomes for cancer survivors. This section will examine why it is important to include mental
health, medical conditions and perception of health as possible outcomes of PTG.
1.6.1 Mental Health Variables.
It is still not known whether PTG resulting from surviving cancer improves psychological
outcomes in the future, and what is the nature of the relationship between PTG and
psychopathology. Theoretically, PTG should be related to positive psychological outcomes
(Carver & Antoni, 2004; Park & Fenster, 2004). Posttraumatic growth may be a starting point in
that it promotes the development of new perspectives, and a sense that valuable lessons have
been learned (Calhoun & Tedeshi, 2006). PTG by definition implies significant positive changes
in cognitive, emotional and behavioral functioning (Tedeshi & Calhoun, 1996).
Indeed, several cross sectional studies found that PTG was related to more well-being and
less distress, such as better personal resources following trauma (Park & Fenster, 2004), more
self-esteem (McMillen et al., 1995), more positive mood (Carver & Antoni, 2004), as well as less
anxiety and depression (Park & Fenster, 2004). Few longitudinal studies have found a positive
relationship between posttraumatic growth or other positive outcomes variables and subsequent
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psychological outcomes. A study with Chinese participants who suffered from severe acute
respiratory syndrome demonstrated that after 18 months of benefits and costs from their illness,
people showed increases in psychological functioning (i.e., self-esteem and social competence)
(Cheng, Wong, & Tsang, 2006). Linley, Joseph, and Goodfellow (2008) found that people who
report positive change are less likely to experience problems of posttraumatic stress at six
months. Frazier et al. (2004) asked 171 rape survivors to assess positive changes following the
assault. Results indicated that the group of survivors who reported the highest level of PTG and
positive changes was the one who functioned the best, showing the lowest levels of depression
and posttraumatic stress.
However, other longitudinal studies found that PTG may also be related to negative
emotions, more distress over time, and poorer quality of life (Tomich & Helgeson, 2004). Butler
et al. (2005) found that posttraumatic growth after the first few months following the September
11, 2001 terrorist attacks was associated with higher posttraumatic symptoms. Researchers
concluded that maybe PTG is related to more distress over time, because cancer survivors may
be reluctant to accept the severity of their diagnosis or their distress (Tomich & Helgeson, 2004).
If PTG signals denial, PTG may become maladaptive over time because it may interfere with
effective coping strategies (Lazarus, 1983).
According to Breznitz (1983), individuals may protect themselves from information that
is painful or frightening through self-denial of the degree of danger or possibility of harm that
may exist. Another reason suggested by researchers was that PTG is illusory (McFarland &
Alvaro, 2000). McFarland and Alvaro (2006) suggested the perception of personal growth might
supplant genuine positive change as a means for coping with trauma. Distress can be allayed via
exaggeration of one’s own self-improvement. Other researchers did not find significant
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relationships between PTG and psychological functioning in their cross sectional studies
(Cordova, Cunningham, Carlson, & Andrykowski, 2001; Lehman et al., 1993; Grubaugh &
Resick, 2007). Based on these inconsistent findings, the relationship between PTG and
psychopathology needs more study with large, longitudinal samples.
1.6.2 Physical and Health Variables.
There are several reasons that suggest PTG may improve the course of a disease. First,
positive beliefs may influence the course of physical disease by having an impact on emotional
states. Then, emotional states may affect the physiological and neuroendocrine underpinnings of
a diseased state (Taylor et al., 2000). Futterman, Kemeny, Shapiro, & Fahey found that positive
mood has an impact on the immunological processes such as increased response to the mitogen
PHA (1994) and Giltay et al. found that optimistic people had a lower ratio of cardiovascular
disease (2004).
Second, much research has shown evidence that negative feelings such as anxiety and
depression can lower the immune system (Herbert & Cohen, 1993; Frasure-Smith, Lesperance &
Talajic, 1995; Miller, Chen & Parker, 2011; Vitlic, Lord & Philips, 2014; Segerstrom & Miller,
2004). Segerstrom and Miller highlighted that over the past 30 years, more than 300 studies have
been done on stress and immunity showing that psychological stress can modify the immune
response, which results in elevated cortisol from the hypothalamic pituitary adrenal axis, as well
as excess of production of catecholamines from the sympathetic nervous system (2004). While
much research has shown a link between negative states and a lower immune system, little is
known on positive feelings that can positively impact the immune system process on cancer
survivors. As positive states and negative states would be expected to be inversely proportional,
we could hypothesize that positive emotional states may lead to positive physiological changes.
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A decrease in negative states may not lead to reduced health effects as much as PTG can provide
those positive outcomes. For example, Segerstrom, Taylor, Kemeny, and Fahey (1998) found
that law school students in stressful situations showed a relationship between optimism and high
numbers of CD4 T cells that was mediated by positive mood. More research is needed to
understand whether positive beliefs and PTG can lead to better health outcomes.
Third, PTG may be connected to less likelihood of physical disease by promoting
conscientious health habits. When cancer survivors have some positive beliefs about their future,
they may be more likely to practice good health habits and to use health services appropriately.
Taylor et al. (1992) found that optimistic people had better health habits than pessimistic people.
All of these reasons support the belief that PTG can positively impact the course of health.
Finally, a theoretical model from Bower, Moskowitz and Epel (2009) has identified
pathways that link positive changes after stress and physical health outcomes. Positive changes
after stress involves changes in a number of aspects of psychological functioning. Appraisal
processes change people’s perceptions of future stressors. Coping strategies change people’s
ability to manage stressors. Furthermore, relationships to others, life priorities, and future goals,
can all change in response to stressors. When these changes are adaptive, i.e. they improve
response to future stressors, they can also be responsible for improved physiological responses
including a reduced stress response due to less prolonged exposure of stress hormones. In this
way, positive emotion, or positive affect, can be mediator for positive changes on health
outcomes. Specifically, positive changes may increase positive affect, which has demonstrated
beneficial effects on disease onset, progression, and mortality (Pressman & Cohen, 2005). This
theoretical model gives some support to examine the effect of PTG to improve physical
functioning and health.
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Additionally, PTG may have a positive impact on perception of health. Childhood cancer
survivors may be at higher risk for somatization, especially those who were diagnosed with
cancer at a very young age (Michel, Rebholz, Weid, Bergstraesser, & Kuehnni, 2010; Recklitis
et al., 2006; Zeltzer et al., 2009) and with severe treatment. However, children who adaptively
cope with pain and their disease with coping techniques, such as distraction, are more likely to be
socially active and experience fewer episodes of somatization (Eiser, Hill, & Vance, 2000; Gill,
Wilson, & Edens, 1997; Hobbie et al., 2000). Furthermore, in a review of qualitative research on
PTG after life threatening illnesses, Hefferon et al. (2009) suggested that overcoming an illness
could create a new awareness and a greater importance of the body. Survivors reported an
increase in monitoring and taking responsibility for their own health, in listening to their own
body, and they also reported improved health behaviors and a new positive identification with
their own body. This new awareness of the body was described as a positive and unique outcome
from physical illness-related trauma and PTG. Indeed, a longitudinal study with breast cancer
survivors found that positive reappraisal of their disease predicted perceived health later (Sears,
Stanton, & Danoff-Burg, 2007).
1.7

Developmental Perspective
Due to social, emotional, and cognitive changes in adolescence, this developmental stage

may result in greater ability for cancer survivors to experience posttraumatic growth compared to
earlier stages of development. Adolescence is a time when appearance is heavily scrutinized,
acceptance by peers is important, and separation from parents is sought (Armsden & Greenberg,
1988; Beyers, Goossens, Vansant, & Moors, 2003; Gilbert & Miles, 2014; LaGreca & Lopez,
1998). Given that cancer often results in changes to physical appearance, absence from social
groups, and extended reliance on parents, adolescence can be challenging (Koocher & O'Malley,
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1981). In addition, adolescence is the time when youth begin to establish an identity with goals
and role commitment, and a search for independence (Lerner, Boyd, & Du, 2010). Adolescents
also develop a more abstract understanding of the self with a self-concept that may become more
organized and differentiated (Steinberg & Morris, 2001). These changes may enable adolescents
to have a better understanding of the everyday implications of having cancer and to ultimately
find meaning in that adversity. Adolescents’ levels of cognitive development may influence their
responses and attempts to cope with life threatening diseases. PTG is thought to require
cognitive processing to interpret the trauma or illness, as well as to evaluate and redefine the self,
values, and priorities (O'Leary & Ickovics, 1995). Therefore, PTG may be more likely to
manifest in late adolescence rather than in childhood because the cognitive ability developing in
adolescence helps them make sense of and find meaning from their disease experience.
Beyond adolescence, PTG may be particularly important to counteract the negative
consequences of disease in emerging adulthood. According to Arnett’s theory on emerging
adulthood, emerging adults (i.e., 18 to 29 years old) have an optimistic view of the world, the
belief that life is full of possibilities and opportunities (2004). Indeed, the stakes are high in
emerging adulthood depending if survivors had good or bad outcomes after their disease
(Oeffinger at al., 2004; Langeveld, Stam, Grootenhuis, & Last, 2002). This optimistic view may
also give cancer survivors hope for a better life and the strengths to embark into independence as
any emerging adult. The successful attainment of life goals and dreams, such as finishing school,
having a significant intimate relationship, or starting a family, may be important milestones to
survivors feeling a sense of normality after having had cancer (Zebrack et al., 2012).
Furthermore, Arnett highlighted resilience as an important aspect of emerging adulthood, in that
some individuals have an ability to change their life in a positive direction following a troubled

28

adolescence or childhood (Burt & Pasnick, 2011; Masten & Tellegen, 2012). Therefore, cancer
survivors may have their sense of accomplishment bolstered helping them to believe that they
can succeed later in life when they are successfully navigating through emerging adulthood.
In support of these ideas about the potential salience of PTG in emerging adulthood,
research has found that emerging adults experienced more PTG than older adults (Bellizzi &
Blank, 2006; Carpenter et al., 1999; Manne et al., 2004; Weiss, 2004; Widows, Jacobsen, BoothJones, & Fields, 2005). Bower et al. in a sample of breast cancer patients concluded that young
adult patients find meaning in life more often than middle age and older adult patients (2005).
This negative relationship between age and PTG may be due to young adult people having
greater openness to learning and change (Tedeshi & Calhoun, 2004). Other theorists highlighted
that older individuals have encountered multiple difficult challenges such as loss of loved ones
and/or hearing and vision problems that could buffer them from experiencing growth (Bellizzi &
Blank, 2006; Linley & Joseph, 2004). In summary, adolescence and emerging adulthood is an
important age range to study PTG in cancer survivors.
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2

THE CURRENT STUDY

The goal of this dissertation is to examine predictors and consequences of optimal
psychological outcomes in childhood cancer survivors. Adolescents and emerging adults who
have survived childhood cancer are at risk for health problems later in life, with a subgroup that
is also at risk for psychological problems (Hudson et al., 2000; 2003; Kornblith, 1998; Ness &
Gurney, 2007; Schultz et al., 2007). Despite these risks, cancer survivors tend to be
psychologically healthy and report both negative and positive responses to cancer diagnosis and
treatment (Brown, 2006; Eiser et al., 2000; Kazak & Meadows, 1989; Stein, Mehta, Portier, &
Smith, 2007; Zebrack & Chesler, 2002; Zebrack et al., 2007; Zeltzer et al., 2009).
Positive responses after cancer include feeling inner strengths, greater life appreciation
and meaning, heightened spirituality, and greater feelings of peace and purposefulness (Bellizi &
Blank, 2006; Ness et al., 2003; Stanton, Bower & Low, 2006). These positive long-term or late
effects can be viewed as positive outcomes of cancer diagnosis and treatment. Specifically, PTG
and life satisfaction may act as a compensatory factor when altering the effect of a risk, by, for
example, decreasing the impact of the threat (Masten, 2001, p. 230). PTG and life satisfaction
may be a transformative way to help cancer survivors reduce the effect of being a high-risk
population and have less internalizing and health problems in the future. Therefore, I test the
presence of a resilience process at play through which PTG, as a result of illness, could lead to
lower risk of psychological and health problems.
The goal of this dissertation was pursued according to the following three specific aims:
1) to test whether PTG is distinct from life satisfaction, 2) to examine predictors of PTG and life
satisfaction in adolescence, and 3) to assess effects of PTG and life satisfaction in emerging
adulthood on future psychological and health functioning later in emerging adulthood.
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2.1

Aim 1: Examine the Relationship between Posttraumatic Growth and Life Satisfaction
The first aim of this study was to test the distinctiveness of PTG and life satisfaction for

childhood cancer survivors emerging into adulthood.
Although PTG and life satisfaction might appear to be related, research has shown mixed
results with some studies finding a relationship (Blix, Hansen, & Birkeland, 2013; Lelorain,
Bonnaud-Antignac, & Florin, 2010; Mols, Vingerhoets, Coebergh, & van de Poll-Franse, 2009;
Triplett et al., 2012) and others suggesting that they might be measuring different constructs
(Cordova, Cunningham, Carlson, & Andrykowski, 2001; Sears et al., 2003). For example, Mols
et al. (2009) compared PTG, life satisfaction, and other positive outcomes. They found that life
satisfaction was positively associated with PTG for breast cancer survivors. In contrast, Sears et
al. (2003) assessed predictors of three measures of positive outcomes and results suggested that
the measures were not highly correlated and had separate predictors. Cordova et al. (2001) did
not find a relationship between posttraumatic growth and well-being. However, Cordova et al.
(2001) suggested combining a broad range of positive adjustment measures that may better
explain the relationship between growth and psychological adjustments.
Building in the literature, it was hypothesized that PTG and Life Satisfaction would be
distinct constructs.
2.2

Aim 2: Examine Predictors of PTG and Life Satisfaction
The second aim of this study was to examine predictors of PTG and life satisfaction

during emerging adulthood from adolescents’ medical, demographic, mental health, health
perception, and cancer related factors.
The growing body of research in positive outcomes in childhood cancer survivors has
produced many interesting findings, but also has raised unanswered questions about the specific
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mechanisms related to the emergence of PTG. Several researchers have highlighted the
importance of examining cancer characteristics, health-related and medical conditions, mental
health, social, cognitive, and environmental variables (Bellizzi & Blank, 2006; Manne et al.,
2004; Weiss, 2004; Widows, Jacobsen, Booth-Jones, & Fields, 2005) as predictors of PTG.
In terms of cancer characteristics variables, the type of cancer, the cancer treatment,
and the recurrence of cancer were examined. Differences between cancer show that cancer
survivors of CNS tumors rarely experience life satisfaction and PTG (e.g. Zeltzer et al., 2008).
By examining the type of cancer, we could determine if specific cancers could forecast more
PTG than others. It is hypothesized that having a cancer with a higher survival rate and fewer
complications such as leukemia or lymphoma forecast higher PTG and life satisfaction than
having a cancer with lower survival rates and more complications such as a central nervous
system tumor, rhabdomyosarcoma, osteosarcoma, or Ewing’s sarcoma. In addition, less invasive
treatment, such as not having surgery or having less complications and treatment to go through
was positively associated with PTG (Lelorain, Bonnaud-Antignac, & Florin, 2010; Lichtman et
al., 1987). These findings may suggest that cancer survivors experience PTG when they have a
treatment that enable them to perceive how their life is better now without cancer but not too
challenging as to not be overwhelmed by it. Therefore, I hypothesized that less having an
intensive treatment forecasted higher PTG and life satisfaction in young adulthood. Finally, the
recurrence of the disease could be a variable to help assess disease severity. When struggling
with recurrence of cancer, survivors may shake their life again, thinking of the risk of death
(Stanton et al., 2007). The desire to survive may encourage them to fight against the disease and
to keep a good spirit. When they would be out of cancer again, they could really grow from this
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challenging experience. I hypothesized that having a recurrence of cancer forecasted higher
PTG and life satisfaction in young adulthood.
Schaeffer and Moos suggested that better physical functioning and less disfigurement
after cancer treatment may make cancer survivors view their experience in a positive light
(1998). If cancer survivors face more medical issues, their experience is no longer a life
threatening acute disease that they have surpassed, but rather a chronic illness that is still present
that may inhibit them seeing positive outcomes from their cancer treatments. Therefore, I
hypothesized that good physical functioning forecasted higher PTG and life satisfaction in young
adulthood.
In addition, the subjective perception of health has been researched as a predictor of
PTG (Cordova et al, 2001). When cancer survivors view their cancer experience as life
threatening, they have been found to have more appreciation of life after the experience.
Therefore, I hypothesized that perceiving their health as difficult forecasted higher PTG and life
satisfaction in young adulthood.
Concerning mental health variables, I examined internalizing and externalizing
problems as predictors of PTG and life satisfaction. Several studies investigated the relationship
between positive outcomes and mental health in cancer patients, yielding mixed findings.
However, findings were based on correlational analyses. First, a cross sectional study from
Cordova et al. (2001) found a negative relationship between depression, anxiety, and
posttraumatic growth, but the longitudinal study from Hart, Vella, and Mohr (2008) found that it
is a low level of depression that led to subsequent increases in benefit-finding over the course of
one year. Other studies did not find any relationships between psychological distress and PTG
(Fromm et al., 1996; Widows et al., 2005). However, the longitudinal study from Widows et al.
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explained that it is the perceived recall of psychological distress and not the distress itself that
was associated with PTG (2005). The more negative the perceived recall of psychological
distress, the greater the posttraumatic growth was. McFarland and Alvaro (2000) theorized that
people have a tendency to engage in self-enhancement under condition to threat, which may
contribute to perceptions of personal growth. Therefore, I hypothesized that mental health
symptoms in adolescence forecasted PTG and life satisfaction in young adulthood.
Finally, other environmental and demographic variables such as age at diagnosis and
age as a survivor, social skills, income, special education (as a proxy of cognitive processes)
were examined as predictors of PTG and life satisfaction. A positive correlation has been
demonstrated between age at diagnosis during childhood and PTG until young adulthood
(Phipps, Jurgbergs & Long, 2009). I hypothesized that older children at diagnosis as well as
higher social skills, higher income, and not attending special education were experiencing more
PTG and life satisfaction than younger children at diagnosis, with lower income, lower
education, and lower social skills.
2.3

Aim 3: Examine Consequences of PTG and Life Satisfaction
The third aim of this study is to examine whether PTG and Life satisfaction in emerging

adulthood can forecast health and psychological outcomes later in adulthood.
This study examined whether resilient cancer survivors had lower health and
psychological issues in the future. PTG may have an impact on future mental health problems.
Few studies discovered that people who found positive outcomes after a challenging event had a
lower level of distress including depression, anxiety, or PTS compared to the ones who did not
experience positive changes after the challenging event (Bower, Moskowitz, & Epel, 2009;
Davis et al., 1998; Frazier et al., 2001). In addition, people who reported PTG, usually also
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reported increases of positive affect and well-being (Algoe & Stanton, 2009). Therefore, it is
hypothesized that PTG and life satisfaction would forecast lower mental health symptoms.
Furthermore, there is a growing interest to examine the potential impact of positive
psychological states on physical functioning and health perception. Bower et al. (2009) have
highlighted the link between positive changes and physical health. Positive beliefs may influence
the course of physical disease by having an impact on emotional states. Emotional states may
then affect the physiological and neuroendrocrine underpinnings of a diseased state. Research
found that optimistic people had better immune function (Futterman et al., 1994; Ickovics et al.,
2006) and a lower rate of cardiovascular disease (Affleck, Tennen, Croog, & Levine, 1987;
Giltay et al., 2004). Studies with cancer patients found similar results such as decrease in
cortisol, increase in certain immune function, and fewer medical appointments for cancer–related
problems (McGregor & Antoni, 2009; Stanton et al., 2009). One study even found an increased
left frontal activation that was significantly related to PTG for survivors of motor accidents
(Rabe, Zöllner, Maercker, & Karl, 2006). In addition, children and young adults who are
adaptively coping with their disease and pain, are more likely to experience fewer episode of
somatization, which may give some evidence that PTG may lower perceived pain and health
issues (Eiser et al., 2000; Hobbie et al., 2000). I hypothesized that PTG and life satisfaction
forecasted lower level of medical and perceived medical issues.
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3
3.1

METHOD

Sample
The sample was from the Childhood Cancer Survivor Study (CCSS), which represents

the largest and most comprehensively characterized group of childhood cancer survivors in
North America. The CCSS is a longitudinal study that follows survivors of childhood cancer
diagnosed between 1970 and 1992, treated at one of 26 centers across the United States and
Canada, and coordinated by St Jude’s Hospital in Memphis, Tennessee. The CCSS was funded
by a grant from the National Cancer Institute (U24 CA55727) of the National Institutes of Health
and funds from the St. Jude fundraising organization.
After the treating institution made an initial contact to each subject, the CCSS followed
up with a letter and baseline questionnaire. This questionnaire consisted of 289 questions
covering demographics, medical care practices during a recent two year period, prescription
medications taken during the past two years, medical conditions and age of diagnosis, health
conditions, pain, surgical procedures, cancer recurrence, and historical questions relating to
family, socioeconomic factors, health habits, and education. The medical conditions inquired
about included pathologies related to the following systems: hearing, speech, endocrine,
circulatory, respiratory, digestive, and nervous. Subjects were given two weeks to return the
survey, after which a reminder was sent. Two weeks following that reminder with a response
initiated telephone follow-up with a trained interviewer who attempted to resolve any issues
delaying the completion of the survey including completing the questionnaire by telephone.
When completed questionnaires were received, they were reviewed, edited, and underwent data
entry according to a structured format. The CCSS shared all surveys completed by subjects with
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the institutional review boards of each participating center for review and approval.
Furthermore, informed consent and a medical release were collected for each study subject.
The study population for the current analyses included cancer survivors whose parents
participated in the Baseline survey in 1996 when the survivor was 12–17 years of age, survivors
who also completed the 2003 Follow-up survey as adults approximately seven years later, and
completed the 2007 Follow-up survey four years later. Survivors who passed away since 2007
(N=433) or who suffered from some genetic disorders such as Down syndrome (N=27),
Neurofibromatosis (N=21), Blooms syndrome (N=1), Klinefelters syndrome (N=1), Multiple
exostoses (N=1), or Turners syndrome (N=1), were excluded, as these neurological conditions
were perceived to have the potential to impact health status and behaviors. Finally, patients who
are currently undergoing treatment were also excluded from the sample. Their response may be
different as they were still experiencing cancer treatment and they may not be able to take a step
back and reflect on positive aspects of being a survivor.
A sample of 14,307 childhood cancer survivors agreed to participate and completed the
baseline questionnaire. Of these, 3,282 survivors were alive and between the ages of 12 and 17
years for the baseline survey. After removing survivors who passed away and the one who had to
face with genetic disease (480 survivors were removed), the sample used in this study is 2,802
adolescent cancer survivors. Of these, 1,969 cancer survivors were included for the sample of
2003 Follow-up and 1, 531 of the Follow-up 2007. An analysis of the demographics of the
sample with age, gender, type of cancer, and type of treatment was performed.
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Table 3.1 Ages of the cancer survivor sample.
Measurement
Year
Diagnosis
1984–1992
Baseline Survey
1996
Follow-up 1
2003
Follow-up 2
2007

Minimum age
0
12
19
23

Table 3.2 Demographics of the cancer survivor sample at Baseline, N=2,802.
N
Sex
Male
1,473
Female
1,329

Maximum age
9
17
26
30
%
53
47

Ethnicity
Caucasian
African American
Hispanic
Asian
American Indian
Other

2,263
159
95
51
15
219

81
6
3
2
1
7

Household Income
< $20,000
$20,000 to $60,000
Over $60,000
Missing/unknown

404
1,411
837
150

15
50
30
5

Cancer Diagnosis
Leukemia
Wilms tumor (kidney tumor)
Neuroblastoma (extracranial solid cancer)
CNS
Soft tissue sarcoma (soft tissue tumor)
Non-Hodgkin lymphoma
Hodgkin disease
Bone Cancer

1,270
458
376
325
219
125
37
28

45
16
13
12
7
5
1
1

818
611
344
370
205
177
6
4
267

29
22
12
13
7
6
0.5
0.5
9

Treatment
Chemotherapy, Radiation, and Surgery
Chemotherapy & Surgery
Chemotherapy & Radiation
Chemotherapy
Surgery
Radiation & Surgery
Radiation
No surgery, chemotherapy or radiation
Missing/Unknown
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Total Chemotherapy
Total Surgery
Total Radiation

2,148
1,815
1,347

77
65
48

Chemotherapy for blood cancers
Chemotherapy for solid cancer
Chemotherapy for CNS

1321
739
91

99
81
31

Radiation for blood cancer
Radiation for solid cancer
Radiation for CNS

692
456
198

52
50
67

Surgery for blood cancer
Surgery for solid cancer
Surgery for CNS

618
910
286

47
99
98

354
304
50

12
10.5
1.5

56
175
73

17
12
7

Recurrence of Cancer
Same Cancer
Second cancer
CNS cancer recurrence
Blood cancer recurrence
Solid cancer

The sample of childhood cancer survivors were less than 9 years old when they were
diagnosed with cancer with an average age of diagnosis of 3 years old for blood cancers, 2 years
old for solid cancers, and 4 years old for CNS cancers. When parents filled out the first survey
(Baseline), cancer survivors were between 12 and 17 years old with an average of 15 years old.
Seven years later, between the ages of 19 and 26 years old, childhood cancer survivors reported
how satisfied they were with their life as well as if they had perceived a positive impact after
their cancer experience. For the last follow-up four years later, childhood cancer survivors were
between 23 and 30 (see Table 1). In summary, they were young children when they were
diagnosed with cancer, adolescents when they were first part of the cohort and emerging adults
for the two follow-up surveys.
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The sample was around 80% Caucasian, (53% male/47% female) with more than 50% in
the middle class (household income at Baseline from $20,000 to $60,000). An average of 30%
attended special education programs in school. Almost half of the population was diagnosed with
leukemia followed by kidney, CNS, and extracranial solid cancer that represented almost 40% of
the sample. Almost the entire sample had cancer treatment (only 4 cases with no treatment) and a
majority had 2 different types of treatments. The most common treatment was chemotherapy
with almost 80%, of the cohort which is also the most common treatment used with all cancer
patients, particularly those treated for leukemia. Surgery was used for more than 60% of cases,
which is commonly performed to remove tumors. Radiation was used in 45% of cases. Around
10% had a recurrence of cancer in the next 15 to 20 years. In particular, having all three
treatments was the most common therapy with almost one third of the sample. Then,
chemotherapy with surgery was the second most common treatment, followed by just
chemotherapy, then chemotherapy with radiation. There were some differences in terms of
treatment based on the type of cancer diagnosed with. For blood cancers, the most common
treatments were chemotherapy only, chemotherapy with radiation, chemotherapy with radiation
and surgery, and chemotherapy and surgery. Almost no one got only surgery or only radiation.
For solid cancers, the most common treatments were all three treatments, then chemotherapy and
surgery, just surgery, and then surgery with radiation. Almost no one got only radiation or only
chemotherapy or chemotherapy and radiation. For CNS cancer, the most common treatments
were surgery with radiation, only surgery, and the three treatments. Almost no one got only
chemotherapy, only radiation, and chemotherapy with radiation. Based on the intensity of
treatment measurement, 64% of the sample had an intense treatment. The treatment intensity was
higher for CNS survivors with 73% of the sample who had intense treatment and lower for solid
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tumor with 60% who had intense treatment. Almost all the sample did not have to face with a
second cancer. Only 1.5% had to face with a second cancer, and more than 10% had a recurrence
of the same cancer. However, for CNS and blood cancers, the recurrence of their cancer was a
little higher with 17% for CNS and 12% for blood cancers.
3.2

Measures

3.2.1 Baseline Survey.
Psychological problems. Psychological problems were assessed with the Behavior
Problem Index. Behavior Problem Index. The survey included the 32-item parent-reported
behavior problem index (BPI), originally developed by Zill and Peterson (1986) for the National
Health Survey. The BPI is a subset of questions from the Child Behavior Checklist (Achenbach,
1991). There are two subdomains such as the internalizing and externalizing problems
subdomains. Some questions included such statements as is “is too fearful or anxious,” “is
unhappy, sad or depressed,” and “worries too much.” Each question was scored on a scale of 1 to
3, where 1 indicated no observation and 3 frequent observation of a particular behavior. The
Cronbach’s alpha level in the current study was .93. Several studies from the CCSS dataset used
the BPI to analyze the use of antidepressants (Deyell et al., 2013), to examine relationships
between cognitive impairment and psychological problems, and health and psychological
problems (Krull et al., 2008; 2010), to compare siblings’ and survivors’ psychological problems
(Schultz et al., 2007), and to compare survivors with siblings in terms of life satisfaction,
psychological problems, and quality of life (Zeltzer et al, 2009).
Medical conditions. The severity of chronic medical conditions was scored using the
Common Terminology Criteria for Adverse Events (CTCAE) version 3.0.There are 5 grades: 1,
mild; 2, moderate; 3, severe; 4, life threatening or disabling; and 5, death (Oeffinger et al., 2006).
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This scoring system was developed through the National Cancer Institute and intended for use in
scoring acute and chronic conditions in patients with cancers and survivors of all ages (Trotti et
al., 2003). The internal consistency was α = .73 for medical conditions in baseline. CTCAE has
been used in several studies using this CCSS dataset to evaluate the risk of cardiovascular
problems in cardiac events (Armstrong et al., 2013), to examine late effect of cancer treatment in
leukemia survivors (Mody et al., 2008), and to investigate late effect in cancer treatment among
non-central nervous system childhood malignancies survivors (Wasilewski-Masker et al., 2010).
Perception of health. Perception of health variables was included in the model as
predictors of PTG. The perception of survivor’s health includes pain as a result of cancer and/or
treatment (0=No pain, 1= small amount, 2=medium amount, 3=a lot, 4=very bad excruciating)
and perception of health.
Cancer-related variables. Cancer-related variables were included in the model as
possible predictors of PTG. Types of cancer featured two dummy coded variables that included
hard tumors with Wilms tumor, Neuroblastoma, soft tissue sarcoma, and bone cancer, then CNS,
and finally blood cancer with leukemia, Hodgkin and non Hodgkin lymphoma disease. When
both CNS and hard tumors cancer have 0, it means that cancer survivors had blood cancer
disease. Another variable was recurrence of cancer that was dichotomous (0= no recurrence, 1=
recurrence). An intensity of treatment variable (0= no intense, 1= intense) was created by Stuber
et al (2010) for the CCSS sample based on the diagnosis, and level of severity in chemotherapy,
surgery, and radiation (see table 3). Cancer survivors were considered to have intensive
treatment for a number of radiological, chemotherapy, or surgical treatments. Cancer survivors
who had radiation in their brain, spine, chest, neck, lung, abdomen, or pelvic were considered
having intensive treatment and were rated with a score of 1 in the dichotomous scale. In addition,
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cancer survivors who had high dosage of anthracycline or alkylating agents were considered
having intensive treatment and rated with a score of 1 in the scale. Surgical interventions
considered intense in nature (assessed as 1 in the scale) ranged from amputations to lysis of
adhesions, partial or full excision of organs (e.g. colectomy for intestines, cystectomy for the
bladder, hysterectomy for the uterus, oophorectomy for the ovaries, orchidectomy for the
testicles), and organ openings (i.e., ostomies). Finally, those survivors who had a recurrence of
cancer, or bone marrow transplants were considered to have an intensive treatment (rated as 1)
regardless of the specifics of the treatment. Therefore, any survivor who had one of these
specific treatments was considered having an intense treatment and would be rated with a score
of 1 in the dichotomous scale. However, if survivors did not have any of these treatments, they
would have been rated as not having an intensive treatment with a score of 0 in the scale.
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Table 3.3 Criteria for Intensive Treatment Scale.
Diagnosis

Intensive Parameters

Acute lymphoblastic leukemia

Neuroblastoma
Osteosarcoma
Rhabdomyosarcoma
Wilms’ tumor

Rx: > 2000 mg/m2 IV cyclophosphamide plus
> 120 mg/m2 anthracycline
All cases
Rx: any combined modality therapy
Rx: any combined modality therapy
Rx: any combined modality therapy
Rx: any combined modality therapy, or
Rx: > 6500 mg/m2 IV cyclophosphamide plus
> 300 mg/m2 anthracycline
Rx: any combined modality therapy
Rx: any combined modality therapy
Rx: any combined modality therapy
Rx: any combined modality therapy

Chemotherapy

Intensive Parameters

Hematopoietic cell transplant (ICD9-CM
codes: 41.00 to 41.09)
Recurrence
Anthracycline
Alkylating agent
Anthracycline + alkylating agent

All cases

Radiation

Intensive Parameters

Craniospinal (brain and/or spine)
Mantle/Mediastinal (chest and/or neck)
Whole lung (heart)
Whole abdomen (abdomen)
Pelvic (gonadal)
Total nodal (total body radiation)

Any dose
Any dose
Any dose
Any dose
Any dose
Any dose

Surgery (ICD9-CM)

Intensive Parameters

Amputation (84.00 to 84.19, and 84.91)
Bowel resection (45.61 to 45.89)
Cystectomy (57.60 to 57.79)
Hysterectomy (68.30 to 68.99)
Lysis of adhesions (54.50 to 54.59)
Oophorectomy/Orchidectomy (65.50 to
65.69, and 62.40 to 62.49)
Ostomy (46.10 to 46.39)

Any time after diagnosis
Within 2 years from diagnosis
Within 2 years from diagnosis
Within 2 years from diagnosis
Any time after diagnosis
Bilateral, within 2 years from diagnosis

Acute myeloid leukemia
Central nervous system tumors
Ewing sarcoma family of tumors
Hodgkin lymphoma
Non-Hodgkin lymphoma

All cases
Dose: > 300 mg/m2
Dose: 3rd tertile (summed score > 3)
Anthracycline dose: 2nd tertile (209-359 mg/m2) plus
Alkylating agent dose: 2nd tertile

Within 2 years from diagnosis

Notes: Combined modality refers to combinations of therapy including chemotherapy and radiation
therapy. Chemotherapy doses for anthracyclines based on cumulative area dose of doxorubicin,
daunorubicin and idarubicin (multiplied by 3). Alkylating agent dose based on AAD summed score.
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Social and Environmental factors. Environmental variables included demographic,
socioeconomic, and social variables as predictors of PTG. Demographic and socioeconomic
variables were age at diagnosis, age at baseline, income (< $19,999 or $20,000 - $60,000+), and
utilization of special education services (0= no special education 1= special education). Special
education program was used as a proxy for cognitive abilities. Social skills variable included
getting along with sisters and brothers, getting along with peers, behave well with parents, play
and work by himself/herself.
3.2.2 2003 Follow-up Survey.
Posttraumatic Growth Inventory. As the most widely used measure of positive
psychological outcomes following trauma, the Posttraumatic Growth Inventory (PTGI; Tedeschi
& Calhoun, 1996) was used to assess PTG via a 21-item scale that is composed of 5 subscales
(Relating to Others, New Possibilities, Personal Strength, Spiritual Change, and Appreciation for
Life). Literature usually reported overall score and subscales. Questions were slightly modified
given that participants diagnosed at very young ages would not realistically be able to determine
whether they had or had not experienced “change” as a result of having had cancer. Thus, the
PTGI was adapted to assess the extent to which respondents believed they were influenced (as
opposed to “changed”) by their cancer experience. Participants were directed to respond to each
item, with response options provided on a 6-point scale ranging from 0 (“not at all influenced”)
to 5 (“very much influenced”). PTGI total scores ranged from 0 to 105, with higher scores
suggesting greater PTG. PTG spirituality ranged from 0 to 10, PTG appreciation of life ranged
from 0 to 15, PTG new possibilities ranged from 0 to 25, PTG relation to others ranged from 0 to
35, and PTG personal strengths ranged from 0 to 20. Previous studies using the same dataset
showed that coefficient alphas varied between .84 to .86 for subscales and total score (Klosky et
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al., 2014). This study found a coefficient alpha of .97. Few studies used the PTGI from the same
CCSS data set to examine the relationship between PTSS and PTG (Klosky et al., 2014) and to
compare PTG of survivors with their siblings (Zebrack et al., 2012).
Cantril Ladder of Life. Life satisfaction was determined by having participants
completed the Cantril Ladder of Life. The Cantril assessed respondents' life satisfaction with
three self-report items that indicated life satisfaction in the past, present, and future. Ratings were
made on a 10-point scale ranging from “worst possible life” to“best possible life” (Cantril,
1965), providing a global rating of life satisfaction that has been used in both population studies
and clinical survivor samples (Ganz et al., 2002; Taylor, Funk, & Craighill, 2006). No alpha
level was found from previous articles. The alpha level from this study was .70. Cantril ladder of
life was used in two studies using this dataset (Zeltzer et al., 2008; 2009). Zeltzer et al. examined
the relationship between psychological problems, quality of life, and life satisfaction and
compare the results with the ones of their siblings (2008; 2009).
3.2.3 2007 Follow-up Survey.
Psychological problems. Psychological problems were assessed with the Brief Symptom
Inventory. The 18-item Brief Symptom Inventory-18 (BSI-18). The BSI-18 is a self-report survey
that includes symptoms over the previous 7 days. The BSI-18 has been validated in healthy
volunteers (Derogatis, & Melisaratos, 1983) and in cancer patients (Derogatis, 2000). The BSI18 has a summary scale, called the global distress index, and three subscales, depression,
anxiety, and somatization. Cronbach alpha as a measure of internal reliability for this combined
sample was 0.88 for a previous study (Zebrack et al., 2007) and .91 for our study. Zebrack et al.
evaluated and compared psychological problems in long-term survivors of solid tumors
diagnosed in childhood and their siblings, and identified significant correlates of psychological
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problems (2007). The anxiety and depression subscales were used to assess mental health; the
somatization scale was used with pain and perception of health for a perception of health
construct.
Medical conditions and perception of health. The same variables as described in the
baseline survey were chosen in the follow-up survey to assess medical conditions and perception
of health. The CTCAE will be used again to assess medical conditions. The internal consistency
test was α = .77 for medical conditions in 2007. The perception of health variable was assessed
with pain, perception of health, and the somatization subdomain from the BSI-18.
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4

RESULTS

The following section details the analyses performed through the evaluation of the
specific aims. This section begins with a missing data analysis followed by the specifics of the
analysis approach and descriptives of the survey dataset. Results are then reported for
hypotheses tests in Aims 1, 2 and 3.
4.1

Missing Data
An important challenge was to address missing data between the three-time periods.

Between baseline and 2007 Follow-up, missing data represented almost 50% of the data (30%
between baseline and 2003 Follow-up, 46% between baseline and 2007 Follow-up, and 23%
between 2003 Follow-up and 2007 Follow-up). The table 4 shows that variables were missing
from 0 to 56%. Missing data were due to non-response, drop out/attrition for death, lost to
follow-up, and outright refusal (Mertens & Yasui, 2005). This high level of missing data can be
explained by having three time periods that represented more than 10 years between baseline and
2007. The whole sample was used for data analyses except childhood cancer survivors who
passed away from baseline to 2007. The total of the sample was 2,802 childhood cancer
survivors for Aims 2 and 3 and 1,508 for Aim 1. All variables had different rates of missing data.
Surprisingly, the highest rate of missing data came from PTG and life satisfaction in the 2003
survey with more than 50%, then, from 2007 variables such as perception of health, pain,
anxiety, depression, and somatization, with more than 30% missing. However, when examining
variables from baseline survey, the rate of missing data was very small, from 0 to 3%.
There may be different types of missing data to take into consideration. Most missing
data may be Missing at Random (MAR), when missingness was related to predictor, such as the
eight medical conditions, and anxiety, and depression as mental health problems. Binary logistic
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regression analyses were run to examine whether baseline measures explained likelihood of
missing outcome data in 2003 and 2007. Results showed that higher income was associated with
decreased of the odds of missing data on somatization (Exp(B)=.87, p=.05), anxiety
(Exp(B)=.87, p=.05), depression (Exp(B)=.87, p=.05), pain in 2007 (Exp(B)=.87, p=.05), PTG
(Exp(B)=.80, p=.00), and life satisfaction (Exp(B)=.79, p=.00). Higher externalizing problems
was associated with increased of the odds of missing data on somatization (Exp(B)=2.01,
p=.02), anxiety (Exp(B)=2.01, p=.02), depression (Exp(B)=2.07, p=.02), health perception in
2007 (Exp(B)=2.02, p=.02), pain in 2007 (Exp(B)=2.05, p=.02), PTG (Exp(B)= 2.26, p=.00), and
life satisfaction (Exp(B)=2.04, p=.00). Higher internalizing problems was associated with
decreased of the odds of missing data on PTG (Exp(B)=.67, p=.01) and life satisfaction
(Exp(B)=.73, p=.03). Finally, older age at diagnosis was associated with increased of the odds
of missing data on depression (Exp(B)=1.09, p=.04) and on PTG (Exp(B)=1.09, p=.04).
Table 4.1 Descriptives of Missing Data.
Variables
N
Age at Diagnosis
2802
Age at Baseline
2802
Special Education
2559
Solid Tumor
2802
CNS Tumor
2802
Intensity of Treatment
2544
Recurrence of Cancer
2802
Pain at Baseline
2773
Pain at 2007
1641
Perception of Health at
2792
Baseline
Perception of Health at 2007
1656
Medical Conditions at
2802
Baseline
Medical Conditions at 2007
2802
Get along well with Peers
2744
Get along well with Siblings
2565
Get along well with Parents
2745
Independence
2744

Missing
0
0
243
0
0
258
0
29
1161
10
1146
0
0
58
237
57
58
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BPI Internalizing
BPI Externalizing
BSI Somatization
BSI Depression
BSI Anxiety
Life Satisfaction
PTG Total
PTG Spirituality
PTG Appreciation of Life
PTG New Possibilities
PTG Relating to Others
PTG Personal Strengths

2763
2762
1660
1661
1660
1500
1563
1502
1504
1511
1516
1508

39
40
1142
1141
1142
1302
1239
1300
1298
1291
1286
1294

For Aims 2 and 3, missing data were handled using Multiple Imputation (MI). MI is a
Bayesian technique that treats parameters of the distribution as random variables. Techniques
like Markov chain Monte Carlo (MCMC) are used to build multiple possible responses for
missing data. It is highly flexible, with variations of MI available to account for categorical or
ordinal variables (Lee & Carlin, 2010; White, Royston, & Wood, 2011). Another advantage is
that it does not need to satisfy the normality assumption. The downside of this approach is that
each invocation produces slightly different results. MI have been shown to have superior
performance to simpler deletion or substitution methods (Allison, 2003; Dong & Peng, 2013).
All the models were run estimating results from a random of 30 datasets generated by Mplus.
Results for aims 2 and 3 are based on a sample size of 2,802.
4.2

Data Analysis
I applied a longitudinal approach via structural equation modeling (SEM) to identify the

causal relationships between mental and physical health, along with social, cancer-related,
demographic and socioeconomic factors, and PTG and life satisfaction, and to then evaluate how
PTG and life satisfaction acted as predictors of positive outcomes. The use of SEM helped
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estimate complex covariance structures over time, test directional relationships among variables,
and determine if the hypothesized model was a good fit for the data (Pearl, 2000). With SEM, I
could test a latent construct that would include different positive variables and then identify what
predicted this construct and how it would impact on psychological and health issues in the future.
This study was innovative in that no previous studies have predicted relationships over time for
PTG, life satisfaction, mental health problems, and health outcomes for cancer survivors.
The estimation method that was used for this analysis was Maximum Likelihood Robust
(MLR) estimation. MLR is a method to seek the probability distribution that makes the observed
data most likely. It produces population parameters estimates that maximize the probability of
observing the sample. MLR has some advantages over other estimation methods: robust
estimator to failures of the distributional assumptions, (MLR is independent on the normal
distribution assumption, which is a preferable method to deal with skewed variables), preferable
estimator with ordinal data, efficient estimator with a low error variance among results from
random samples, consistent estimator with the probability that the estimator is close to the
population parameter for a large sample, and accurate estimator with the iterative analysis of all
the model parameters simultaneously (Kline, 2011).
4.2.1 Statistical Analysis for Aim 1.
Confirmatory Factor Analysis (CFA) tested a construct using the statistical software
Mplus. Positive relationships between PTGI and Cantril life satisfaction were found (Blix, Bang
Hansen, Skogbrott Birkeland, Nissen, & Heir, 2013; Triplett, Tedeshi, Calhoun, & Reer, 2011). I
conducted a nested comparison between a one-factor solution that comprised subscales from the
Cantril life satisfaction and the PTGI with a two-factor solution with PTG and life satisfaction as
our latent constructs (see figure 3). The model with more free parameters, which could be called
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a reduced model, was nested within the more restricted model, which could be called the full
model. To analyze a good fit of the one factor model compared to the two-factor model, a chi
square difference test was performed, correcting for the MLR scaling factors.
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Figure 4.1 Aim 1 compared a one-factor CFA model with a two-factor model CFA.
4.2.2 Statistical Analysis for Aim 2.
A structural regression model that specified relationships among latent constructs was
identified using the statistical software Mplus. The structural model was tested and modified to
obtain a good fit to the data by assessing the fit indices such as Chi-squares, RMSEA, SRMR,
and CFI. Three latent constructs: mental health, perception of health, and social skills as well as
ten indicators for medical conditions, age at diagnosis, age at baseline, types of cancer (CNS,
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solid tumors, blood cancers), intensity of treatment, recurrence of cancer, special education, and
income, were used to see whether these constructs (measured when cancer survivors were
adolescents), could forecast the life satisfaction/PTG latent construct when cancer survivors
became young adults (as measured on the Follow-up 2 survey) (see figure 3).
1996 Baseline Survey

Perception
of health

Pain

2003 Follow-up Survey
Medical
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Health
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New
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Type of
cancer
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cancer
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treatment
Age at
baseline

Independence

Age at
diagnosis
Appreciation

Spiritual

Parents
Social Skills
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Relating to
others
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Mental Health
Internalizing

Externalizing

Figure 4.2 Aim 2 evaluated the goodness of fit of this structural regression model.
4.2.3 Statistical Analysis for Aim 3.
A structural regression model that specified relationships among latent constructs was
identified using the statistical software Mplus. The structural model was tested and modified to
obtain a good fit to the data by assessing the fit indices Chi-square, RMSEA, SRMR, and CFI.
The latent construct from the follow-up 2003 was assessed to see whether it forecasted mental
health, medical conditions, and perception of health from the 2007 follow-up survey, controlling
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for mental health, medical conditions, and perception of health from Baseline survey (see figure
4). Thus, by controlling the effect of medical conditions in baseline over medical conditions in
2007, perception of health in baseline over perception of health in 2007, and mental health in
baseline over mental health in 2007, we could better understand the unique effect of PTG in
2003 on physical and mental health in 2007. The perception of health construct was assessed
with two indicators (pain and perception of health) in baseline and three indicators in 2007 (pain,
somatization, and perception of health). The mental health construct was assessed with two
indicators in Baseline (internalizing and externalizing problems) and two other indicators in
Follow-up 2007 (anxiety and depression). The medical conditions variable was one indicator that
was the total score of eight medical conditions (endocrine, cardiac, neurologic,
auditory/visual/speech, pulmonary, renal, gastrointestinal, and musculoskeletal).
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Figure 4.3 Aim 3 evaluated the goodness of fit for this structural regression model.
4.3

Descriptives
The following section describes the mean, standard deviation, and range of each of the

variables used in the model (see table 4) with a comparison of these results based on the type of
cancer diagnosis.
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Table 4.2 Descriptives of the cancer survivor sample at Baseline, 2003, and 2007 Follow-ups.
Variables

N

Mean

SD

Min

Max

Age at Diagnosis

2802

2.72

1.91

0

9

Age at Baseline

2802

14.80

1.65

12

17

Special Education

2559

.34

.48

0

1

Solid Tumor

2802

.37

.48

0

1

CNS Tumor

2802

.12

.32

0

1

Intensity of Treatment

2535

.64

.48

0

1

Recurrence of Cancer

2802

.11

.31

0

1

Pain at Baseline

2773

1.19

.57

1

5

Pain at 2007

2641

1.98

1.24

1

6

Perception of Health at Baseline

2792

1.81

.88

1

5

Perception of Health at 2007

2656

2.32

.96

1

5

Medical Conditions at Baseline

2802

.91

1.19

0

4

Medical Conditions at 2007

2802

.90

1.22

0

4

Get along well with Peers

2744

1.79

.57

1

3

Get along well with Siblings

2565

1.82

.52

1

3

Get along well with Parents

2745

1.67

.58

1

3

Independence

2744

1.64

.58

1

3

BPI Internalizing

2763

1.40

.45

1

3

BPI Externalizing

2762

1.41

.40

1

3

BSI Somatization

2660

47.06

7.60

41

81

BSI Depression

2661

46.99

8.88

40

81

BSI Anxiety

2660

45.14

8.69

38

81

Life Satisfaction

2500

7.43

1.43

1

10

PTG Total

2513

48.78

29.08

0
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PTG Spirituality

2502

4.53

3.67

0

10

PTG Appreciation of Life

2504

8.57

4.56

0

15

PTG New Possibilities

2511

9.73

7.47

0

25

PTG Relating to Others

2516

17.33

10.50

0

35

PTG Personal Strengths

2508

10.32

6.01

0

20

56

Table 4.3 Descriptives comparing each type of cancer diagnosis.
Variables

N

Mean

SD

Min

Max

Blood

1318

1.83

0.52

1

3

Solid

954

1.78

0.52

1

3

CNS

293

1.85

0.55

1

3

Blood

1404

1.77

0.56

1

3

Solid

1022

1.71

0.55

1

3

CNS

318

1.97

0.62

1

3

Blood

1405

1.68

0.57

1

3

Solid

1023

1.66

0.59

1

3

CNS

317

1.70

0.60

1

3

Blood

1403

1.62

0.57

1

3

Solid

1023

1.64

0.58

1

3

CNS

318

1.70

0.64

1

3

Blood

1434

0.33

0.79

0

4

Solid

1043

0.34

0.85

0

4

CNS

325

1.37

1.45

0

4

Blood

1434

0.83

1.11

0

4

Solid

1043

0.86

1.16

0

4

CNS

325

1.45

1.48

0

4

Blood

1434

0.84

1.15

0

4

Solid

1043

0.83

1.18

0

4

CNS

325

1.40

1.54

0

4

Blood

1417

1.18

0.56

1

5

Solid

1036

1.19

0.54

1

5

CNS

320

1.25

0.69

1

5

Blood

854

1.97

1.24

1

6

Solid

590

2.01

1.23

1

6

CNS

197

1.97

1.26

1

6

Blood

1426

1.75

0.87

1

5

Solid

1041

1.80

0.85

1

5

CNS

325

2.11

0.94

1

5

Get along well with Siblings

Get along well with Peers

Get along well with Parents

Independence

Medical Conditions at Diagnosis

Medical Conditions at Baseline

Medical Conditions at 2007

Pain at Baseline

Pain at 2007

Perception of Health at Baseline
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Perception of Health at 2007
Blood

858

2.26

0.94

1

5

Solid

596

2.34

0.95

1

5

CNS

202

2.51

1.02

1

5

Blood

1412

1.41

0.46

1

3

Solid

1029

1.36

0.42

1

3

CNS

322

1.50

0.46

1

3

Blood

1411

1.41

0.39

1

2.93

Solid

1029

1.41

0.41

1

3

CNS

322

1.44

0.40

1

3

Blood

866

47.26

8.94

40

81

Solid

595

46.49

8.59

40

80

CNS

200

47.36

9.41

40

81

Blood

865

47.04

7.57

41

81

Solid

595

47.02

7.54

41

77

CNS

200

47.27

7.92

41

75

Blood

865

45.30

8.71

38

81

Solid

595

45.09

8.59

38

81

CNS

200

44.63

8.91

38

81

Blood

777

7.31

1.74

1

10

Solid

561

7.34

1.74

1

10

CNS

158

6.80

1.90

1

10

Blood

775

6.32

2.16

1

10

Solid

561

6.39

2.16

1

10

CNS

156

5.94

2.09

1

10

Blood

773

8.79

1.40

1

10

Solid

555

8.82

1.27

1

10

CNS

158

8.15

1.86

1

10

Blood

804

51.36

28.58

0

105

Solid

588

46.44

29.17

0

105

CNS

171

44.68

30.12

0

105

BPI Internalizing

BPI Externalizing

BSI Depression

BSI Somatization

BSI Anxiety

Life Satisfaction now

Life Satisfaction 5 years ago

Life Satisfaction next 5 years

PTG Total
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Parents reported that their children had good social skills with a mean of 1.79 for getting
along with peers, 1.82 for getting along with siblings, and 1.67 for behaving well with parents.
As these measures were skewed, these variables were analyzed as categorical variables. Thus,
more than 60% of parents said that their children get along the same as other children with peers,
siblings, and their parents while around 30% said that they get along even better than other
children. Only 6% of parents reported that their children are getting along worse than other
children. These results were comparable for blood cancers and solid cancers. However, for CNS
cancers, 16% parents reported that they get along worse with children (χ² (4)= 71.78, p=.00), and
9% said that they were less independent compared to other kids (χ² (4)= 15.39, p=.04)
Medical conditions (including gastric, endocrine, cardiac, pulmonary, neurological,
musculoskeletal, hearing, vision, renal, and neurologic) were consistent between the Baseline
survey and 2007 Follow-up survey with a mean of .91 for medical conditions in baseline and .90
for medical conditions in 2007. The data was also skewed with more than half who reported no
medical issues (level 0) (77% before diagnosis, 53% in baseline and 56% in 2007). No medical
issues was higher before diagnosis than in baseline and 2007 (χ² (1)= 366.85, p=.00). Only 7%
reported severe to extreme severe medical issues before diagnosis (level 3 to 4) and 13%
reported severe to extreme severe medical issues (level 3 to 4) in baseline (χ² (1)= 62.15, p=.00).
For blood cancer, 9% reported severe to extreme severe medical issues in baseline which was
lower than for CNS who reported 26% of severe to extreme severe medical issues in baseline (χ²
(1)= 63.61, p=.00). In 2007, blood cancer survivors also reported lower severe medical issues

(11%) compared to CNS cancer survivors (χ² (1)= 63.06, p=.00) (27%). Similarly to the previous
findings, before diagnosis, blood cancer survivors also reported lower severe medical issues
(3%) compared to CNS cancer survivors (24%) (χ² (1)= 63.06, p=.00). For vision, hearing, and
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speech, more than 90% reported no medical issues before diagnosis and more than 80% in
baseline. For endocrine, pulmonary, cardiac, gastric, renal issues, 97% reported no medical
issues before diagnosis and more than 85% in baseline and 2007 reported no medical issues (for
renal, musculoskeletal, and gastric issues, they were as high as 95-98% in baseline and 2007).
For neurologic functioning, 88% reported no medical issues before diagnosis, and around 70%
reported no medical issues in baseline and in 2007. Around one quarter of the sample reported
some neurological issues (rating 1 and 2 over 4). More than 5% reported severe to extreme
severe (rating 3 to 4 over 4) neurological issues, around 4% for vision, hearing, and speech
issues and 3% for cardiac issues in baseline and in 2007. Concerning CNS survivors, only 60%
had no medical issues in terms of vision, hearing, speech, and neurological problems in baseline
compared to 70% before diagnosis for vision, hearing, and speech before diagnosis (χ² (1)= 4.36,
p=.04) and 60% had no medical issues for neurological problems in baseline compared to 50%
for neurological problems before diagnosis (which was the only medical condition that was
worst before diagnosis) (χ² (1)= 5.52, p=.02). Around 15% of CNS survivors reported severe to
extreme severe conditions for vision, hearing, and speech and neurological issues in baseline and
in 2007 compare to 11% before diagnosis for vision, hearing and speech and 13% for
neurological issues in baseline (the comparison between baseline and before diagnosis was not
significant, p>.05).
Parents rarely reported that their children experienced pain at the time of the Baseline
survey with a mean of 1.19. However, in 2007, the level of pain reported was different with a
mean of 1.98 (t (1629) = -25.52, p=.000). These results were similar across types of cancer (for
CNS in baseline M=1.21 and in 2007 M=1.97, for blood cancer in baseline M=1.17 and in 2007
M=1.97, for solid cancer in baseline M=1.19 and in 2007 M=2.01). Similarly to pain, parents
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reported that their children perceived their health positively with a mean of 1.81 in baseline and
2.32 in 2007 where 1 is perceiving their health as excellent and 2 perceiving their health as good.
In 2007, the perception of survivor’s health was still positive though with a slight decrease with a
mean of 2.32 (t (1652)= -21.54, p=.000). These results were similar across types of cancer with a
slight decrease of health perception in 2007 for CNS survivors compared to blood and solid
cancers (F=5.72, p=.003).
Concerning mental health at Baseline, most survivors had low internalizing and
externalizing problems with a mean of 1.40 and 1.41. Specifically for CNS cancers, the means
were 1.50 for internalizing and 1.44 for externalizing. For blood cancers, the means were 1.41
for internalizing and 1.41 for externalizing. For solid cancers, the means were 1.36 for
internalizing and 1.41 for externalizing (the comparison among types of cancer was not
significant). In 2007, the total scores of BSI showed low levels of anxiety, depression, and
somatization with anxiety as the lowest mean between the 3 scores (M= 45.14), then depression
(M=46.99), and finally somatization (M=47.04). These scores were similar to the mean scores in
a normative sample that Lamb found for anxiety (M=47.28), depression (M=48.01), and
somatization (M=46.60) (2010). Furthermore, the means were compared among types of cancer
(the comparison was not significant). Specifically, depression was 47.36 for CNS cancers, 47.26
for blood cancer, and 46.49 for solid cancers. Anxiety was 44.63 for CNS cancers, 45.30 for
blood cancer, and 45.09 for solid cancers. Somatization was 47.27 for CNS cancers, 47.04 for
blood cancer, and 47.02 for solid cancers. In addition, it is interesting to better understand if this
sample is at risk for clinical issues. The operational score for clinical significance according to
Kuhn, Bell, Laufer and Lindner (1988) is a score greater or equal to 63. Based on the 63 score
cut-off, almost 5% of the sample had anxiety disorder (similar results for each type of cancer),
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around 6% of the sample had clinical somatization (similar results for each type of cancer), and
more than 7% had clinical depression symptoms (from 6.5% for blood cancer, to 8% for CNS
survivors). The higher level of depression compared to anxiety and somatization should be
interpreted carefully as many cancer survivors experienced fatigue, low level of activity as side
effect from treatment that could be assessed as depression symptoms. Indeed, depression and
medical conditions were positively correlated (r=.13).
Concerning positive outcomes, cancer survivors reported relatively high levels of life
satisfaction with a mean score of 7.4 in a 1 to 10 scale. There were slight differences on how
they were satisfied with their life at the time of responding in the 2003 Follow-up survey, how
they thought they were 5 years before, and how they thought they would be in the next 5 years (F
=1773.57, p=.000). Thinking back 5 years before, cancer survivors thought that they were less
satisfied with their life, with a mean of 6.3 in a 1 to 10 scale. Thinking forward, they expected to
be more satisfied of their life in the future with a mean of 8.7 in a 1 to 10 scale. These results
were different across types of cancer. The mean of life satisfaction 5 years before was 5.9 for
CNS cancers, 6.3 for blood cancers, and 6.4 for solid cancers (not significant, p=.23). The mean
of life satisfaction at the time of responding the survey in 2003 was 6.8 for CNS cancers, 7.3 for
blood cancers, and 7.3 for solid cancers (F =5.2, p=.02). The mean of life satisfaction in the next
5 years was 8.2 for CNS cancers, 8.8 for blood cancers, and 8.8 for solid cancers (F =13.82,
p=.00).
PTG was another positive outcomes collected at the 2003 Follow-up. The five
subdomains of PTG were positively skewed with 8 to 20% of the sample (depending on the
responses for the 8 subdomains of PTG) reported 0 in the scale of Posttraumatic growth
inventory (PTGI). A zero response meant that cancer survivors did not perceive positive impact
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of their childhood cancer experience. However, the rest of the sample reported finding positive
impact of childhood experience in their life. The total score of PTG in this sample has a mean of
48.78, which was in the range of PTG scores in the cancer population. Previous studies found a
range from a lowest mean of 42.9 for breast cancer survivors free of cancer (Oh et al., 2004) to
64.6 with mixed cancer survivors who underwent bone marrow transplant (Widows et al., 2005).
Interestingly the highest mean of PTG found in previous studies was with cancer survivors who
had the most severe treatment according to the treatment severity scale (Werba et al. 2007). The
mean of our sample was similar to means found in two studies with breast cancer survivors who
had recurrence (Oh et al., 2008) and another sample of breast cancer survivors (Manne et al.,
2004), but it was in the lower range of PTG found in the population of cancer survivors.
Results from subdomains of PTG showed that the means were 8.6 for appreciation of life
(scale of 0 to 15), 10.3 for personal strengths (scale of 0 to 20), 17.3 for relations to others (scale
of 0 to 35), 9.7 for finding new possibilities (scale of 0 to 25) and 4.5 for spirituality (scale of 0
to 10). Furthermore, as PTGI was very skewed, it is interesting to examine more in details the
frequencies. Almost 13% reported very high positive impact of cancer in terms of their relations
with others, their new possibilities in life, their personal strengths, their spirituality, and their
appreciation of life. One-third reported from moderate to very high positive impact of cancer in
terms of their relations with others and their new possibilities in life. Finally, more than half
reported from moderate to very high positive impact of cancer on their personal strengths, their
spirituality, and their appreciation of life.
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4.4

Correlations
This study examined the relationship between the positive outcomes variables

(subdomains of PTG and life satisfaction) and the demographic, socioeconomic, cancer-related,
mental health, medical conditions, and perception of health variables (see Table 4).
Post-traumatic growth has five subdomains whereby each of them was explored
separately. The results reported below are correlations between subdomains of PTG and other
variables from baseline and 2007. PTG relating to others was negatively correlated with solid
cancer, and positively correlated with special education, recurrence of cancer, pain (baseline and
2007), perception of health, intensity of treatment, medical conditions (baseline and 2007), and
with the BSI somatization and anxiety. PTG new possibilities was negatively correlated with
income and solid cancer, but positively correlated with special education, recurrence of cancer,
pain (baseline and 2007), perception of health, intensity of treatment, medical conditions
(baseline and 2007), and with the BSI somatization and anxiety. PTG personal strengths was
negatively correlated with solid cancer, and positively correlated with recurrence of cancer, pain
(baseline and 2007), medical conditions (baseline and 2007), intensity of treatment, and with the
BSI somatization and anxiety. PTG spirituality was negatively correlated with income, CNS
cancer, and getting along with siblings but positively correlated with recurrence of cancer, pain
(baseline and 2007), medical conditions (baseline and 2007), and with the BSI somatization and
anxiety. PTG appreciation of life was negatively correlated with CNS tumor, getting along with
siblings and peers, perception of health), and BPI externalizing problems, but positively
correlated with recurrence of cancer, pain (baseline and 2007), medical conditions (2007),
intensity of treatment, and with the BSI somatization and anxiety.

64

Life satisfaction was negatively correlated with income, solid and CNS cancer, special
education, recurrence of cancer, getting along with siblings, children, and parents, independence,
pain (baseline and 2007), perception of health (baseline and 2007), medical conditions (baseline
and 2007), intensity of treatment, BPI internalizing and externalizing problems, and with the BSI
depression, somatization, and anxiety. Life satisfaction and all subdomains of PTG were
positively correlated but not highly correlated.
Most of predictors and outcomes variables were correlated (see Table 5). Only several
variables were highly correlated. These were either the ones that formed latent constructs or were
the same variables measured at different time periods. Indeed, medical conditions at baseline and
2007 were highly correlated (r=.74), as well as the subdomains of PTG (from .66 to .85), the
subdomains of the BPI (r=.70) and the BSI (from .46 to .66).
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Table 4.4 Zero-Order Correlation with subdomains of PTG and Life satisfaction.
Variables
Age at Diagnosis

PTG
Spirit
.07*

PTG
Appreciation of
Life
.10**

PTG New
Possibilities
.10**

PTG
Relating to
Others
.09**

PTG
Personal
Strength
.12**

Life
satisfaction
-.01

Age at Baseline

.04

.04

.02

.03

.50

-.05

Special Education

-.01

-.04

.08**

.09**

.02

-.17*

Solid Cancer

-.04

-.03

-.08**

-.07**

-.05

.04

CNS Cancer

-.05*

-1.0**

-.02

.02

-.04

-.11**

Intensity Treatment

.04

.07**

.09**

.09**

.10**

-.07*

Income

-.06*

.01

-.07*

-.02

-.01

.10**

Recurrence of Cancer

.08**

.06*

.08**

.08**

.10**

-.02

Pain at Baseline

.08**

.09**

.10*

.08**

.09**

-.06*

Pain at 2007

.06*

.08**

.09**

.08**

.07*

-.19**

Perception of Health at
Baseline
Perception of Health at 2007

.01

-.02

.06*

.06*

.02

.17**

-.01

-.07*

-.02

.02

-.04

-.31**

Medical Conditions at
Baseline
Medical Conditions at 2007

.07*

.11

.09**

.11**

.10**

-16**

.08*

.06*

.08**

.11**

.10**

-.12**

Get on well with peers

-.05*

-.09**

-.02

-.05

-.03

-.15**

Get on well with siblings

-.05

-.09**

-.01

-.04

-.03

-.20*

Get on well with parents

.01

-.04

.04

.01

.01

-.18**

Independence

.02

-.02

.02

.02

.01

-.11**

BPI Internalizing

.03

-.04

.05

.04

.01

-.24**

BPI Externalizing

.01

-.07**

.03

.01

-.01

-.24**

BSI Somatization

.10**

.09**

.13**

.11**

.10**

-.18**

BSI Depression

.01

.01

.04

.04

.02

-.24**

BSI Anxiety

.05

.08**

.09**

.07*

.04

-.19**

Life Satisfaction

.14**

.15**

.13**

.10**

.10**
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Table 4.5 Zero-order correlation with all predictors and outcome variables.
Variables
(1) Age at Diagnosis
(2) Age at Baseline
(3) Special Education

2

3

4

5

6

.29** -.01 -.32** .07** .08**
-.02 -.05**

.00

-.14** .27**

.10**
.04

7

8

9

10

-.01

.01

-.01

.00

.00

-.01

.02

-.02

.02

.06**

.04

.27** .19** .22** .17** .16** .22** .12** .14** .35** .25**

-.13** .08** .08**

11

13

-.06* -.05*
.01

.01

-.01

.00

-.03

-.02

.01

-.01

.00

-.02

-.02

-.01

.02

.07**

.04*

.00

.12** .08** .16** .15**

.03

.28**

.07*

.03

.11** .09** .19** .16**

.03

(15) Get along well with peers

23

.00

.01

(14) Medical Condition 2007

22

-.04*

.03

(13) Medical Condition Baseline

21

.00

.06**

(12) Perception Health 2007

20

-.02

(5) CNS Cancer

(11) Perception Health Baseline

19

.02

.01

(9) Pain Baseline

18

-.04*

-.01

(10) Pain 2007

17

.00

-.10**

(8) Recurrence of Cancer

16

-.03

.00

.00

.02

-.03

.00

.00

-.07**

-.01

.00

.13**

.02

.04*

.08**

.02

.02

.02

-.01

.10**

.00

.01

.08**

.01

.05

.06**

.01

-.10** -.10** -.20** -.15** .07** .09** -.14** -.06** -.13** -.07** -.11** -.18** -.11** -.05*

-.05

.12**

.03

.11**

.04

-.04* -.05** -.08**

.06* .07**

-.02

.01

-.03

15

-.28** -.06*

(7) Income

.01

-.02

14

(4) Solid Cancer

(6) Treatment

-.01

12

.11** .09**

.02

.06**

.02

.01

.03

.01

.05* .07**

.16** .24** .16** .08** .08**

.03

.04*

.06**

.01

.14** .11** .16** .11** .13**

.19** .36** .12** .16**

.04

.06*

.09**

.04

.16** .14** .45** .28** .33**

.34** .21** .15** .15** .16** .16** .11** .32** .26** .19** .14** .12**
.26** .31** .16** .17** .16** .11** .23** .21** .38** .34** .30**
.74**

.02

.13**

-.01

.02

.14**

.04*

.14** .11** .11**

.02

.10**

.01

.02

.11**

.02

.16** .12** .12**

.39** .48** .27** .29** .39**

.04

.06*

.06*

(16) Get along well siblings

.38** .27** .39** .36** .09** .12** .07**

(17) Get along well parents

.42** .32** .48** .09** .11** .08**

(18) Independence

.19** .27**

.05* .09**

.04

(19) BPI Internalizing

.70** .18** .25** .21**

(20) BPI Externalizing

.15** .16** .16**

(21) BSI Somatization

.50** .62**

(22) BSI Depression

.68**

(23) BSI Anxiety
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4.5

Aim 1
A Confirmatory Factor Analysis (CFA) was performed to examine how distinct the life

satisfaction and PTG constructs were using the data from the 2003 survey (sample size of 1,508).
Eight indicators were chosen for two latent constructs. The first latent construct, life satisfaction,
had three indicators from the Cantril Ladder of Life scale that represents how satisfied cancer
survivors are with their life in a 1 to 10 scale. The second latent construct, PTG, had five
indicators from the Posttraumatic Growth Inventory: relating to others, spirituality, new
possibilities, personal strengths, and appreciation of life that represent how cancer survivors
perceive a positive impact of their cancer in these domains.
The first model was an over-identified two-factor CFA model (see Figure 2). After
running the initial model using the Mplus software with MLR estimation, the results (see Table
6) suggested that this two-factor model was a good fit (χ2 (20)=134.66, p=.000; SRMR= .05;
RMSEA= .06, CI= [.05 .07]; CFI= .98). Furthermore, the factor loadings were all significant
(p<.001) (see Figure 5). The two factors were positively correlated (r=.15, p=.000), although the
correlation was small. The life satisfaction construct had standardized factors loadings for the
three indicators that ranged from .46 to .99, and the factor loadings for PTG construct that ranged
from .70 to .93.
This initial model was compared to a nested model with a one-factor solution to examine
whether the eight indicators can form a single latent construct. The new model, a one-factor
solution standardized model had the variances of both latent variables fixed at 1 (see Figure 2).
The result of this nested model suggested that it was not a good fit based on the fit indices of
RMSEA and SRMR (χ2 (21)=973.01, p=.000; SRMR= .13; RMSEA= .17, CI= [.17 .18]; CFI=
68

.83). All of the factor loadings were positively significant (p<.001) (see Figure 6). The chi-square
difference test between these two models was significant, χ2D (1)= 838.25, dfD= 1, p=.000.
Therefore, model fit was significantly worse with the one-factor model, indicating that the life
satisfaction and PTG constructs are distinct.
Table 4.6 Fit statistics for the measurement model and the nested model (N=1,508).
Models

χ2

df RMSEA

CI

SRMR CFI

Two-factor

51.25

20

.06

[.05 .07]

.05

.98

One-factor

973.01 21

.17

[.17 .18]

.13

.83
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Figure 4.4 The two-factor model with all the standardized coefficients included on the paths
analyses (significant at p<.001). (χ2 (20)=134.66, p=.000; SRMR= .05; RMSEA= .06, CI= [.05
.07]; CFI= .98).
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Figure 4.5 The one-factor nested model with all the standardized coefficients included on the
paths analyses (significant at p<.001). (χ2 (21)=973.01, p=.000; SRMR= .13; RMSEA= .17, CI=
[.17 .18]; CFI= .83)
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4.6

Aim 2
A structural regression model was conducted to test the effects of the baseline factors in

1996 on PTG in 2003. The PTG construct featured five observed variables from the Posttraumatic
Growth Inventory: relating to others, spirituality, new possibilities, personal strengths, and
appreciation of life. The predictors included nine observed variables: income, special education,
type of cancer (solid cancer, blood cancer, or CNS), recurrence of cancer, cancer treatment, age at
diagnosis and at the time of the baseline survey, and medical conditions, as well as three latent
constructs. The first latent construct was health perception with two indicators, pain and perception
of health. The second latent construct was social skills with four indicators, independence,
behaving well with parents, getting along well with siblings, and getting along well with children.
The third latent construct was mental health with two indicators, internalizing and externalizing
problems.
The model was run with MLR to resolve the skewedness issue of some variables. The
results suggested that this model was a good fitting model, χ2 (140)=11510.20, p=.000; SRMR=
.03; RMSEA= .05, CI= [.04 .05]; CFI= .94. In addition, Table 9 and figure 8 present the path
coefficients. The factor loadings were all significant (p=.000). The three latent constructs (mental
health, social skills, and perception of health) were not uniquely associated with PTG (p>.05).
However, older age at diagnosis (β=.11, SE= .02, p=.000) was associated with higher PTG.
Blood cancer compared to CNS (β= -.11, SE= .02, p=.000) was associated with higher PTG.
Blood cancer compared to solid cancer (β= - .06, SE= .02, p=.04) was associated with higher
PTG. Recurrence of cancer (β=.06, SE= .02, p=.02) was associated with higher PTG., High
medical issues (β=.09, SE= .03, p=.002) was associated with higher PTG. However, all these
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predictors had small effects on PTG.
I also examined internalizing and externalizing problems separately rather than using
them to create one mental health construct (χ2 (129)=921.92, p=.000; SRMR= .03; RMSEA=
.05, CI= [.04 .05], CFI= .95). Internalizing problems (β=.02, p=.60) and externalizing problems
(β= -.03, p=.50) were not significant predictors of PTG (p>.05)
Furthermore, there were a number of moderate intercorrelations among baseline
variables. Mental health was negatively correlated to income (r= -.19) and social skills (r= -.68),
and positively correlated to special education (r=.32), perception of health (r=.42). Perception of
health was positively correlated to social skills (r=.30), and negatively correlated with special
education (r= -.35), treatment (r= -.14), recurrence of cancer (r= -.17), and medical conditions
(r= -.27). Social skills was positively correlated to special education (r=.23). Medical conditions
was positively correlated to special education (r=.21), CNS cancer (r=.16) and intensity of
treatment (r=.19). Age at diagnosis was positively correlated to age at baseline (r=.30), and
negatively correlated to solid cancer (r= -.32). CNS was positively correlated to special
education (r=.26), and negatively correlated to solid cancer (r= -.28). Recurrence of cancer was
positively correlated to treatment (r=.27) and negatively correlated to solid cancer (r= -.10).
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Table 4.7 Standardized Estimates of the structural regression model in Aim 2 (N=2,802).
Parameters
Measurement
PTG
PTG
PTG
PTG
PTG
Mental Health
Mental Health
Social Skills
Social Skills
Social Skills
Social Skills
Health Perception Construct
Health Perception Construct
Structural
PTG
PTG
PTG
PTG
PTG
PTG
PTG
PTG
PTG
PTG
PTG
PTG
Covariances
Mental Health
Mental Health
Mental Health
Mental Health
Mental Health
Mental Health
Mental Health
Mental Health
Mental Health
Social Skills
Health Perception Construct
Health Perception Construct
Medical Condition

Parameters

Estimates

S.E.

By
By
By
By
By
By
By
By
By
By
By
By
By

PTG Relation to Others
PTG New Possibilities
PTG Personal Strengths
PTG Spirituality
PTG Appreciation of Life
BPI Internalizing
BPI Externalizing
Gets along with Sibling
Gets along with Peers
Gets along with Parent
Independence
Perception of Health (Baseline)
Pain (Baseline)

.93**
.88**
.91**
.70**
.86**
.79**
.89**
.64**
.58**
.74**
.49**
.74**
.32**

.01
.01
.01
.01
.01
.01
.01
.02
.02
.02
.02
.05
.03

On
On
On
On
On
On
On
On
On
On
On
On

Mental Health
Social Skills
Health Perception Construct
Age Diagnosis
Age Baseline
Income
Solid Cancer
CNS Cancer
Treatment Intensity
Recurrence Cancer
Medical Condition
Special Education

-.02
-.06
-.06
.11**
.01
-.04
-.06*
-.11**
.04
.06*
.09**
.03

.05
.05
.05
.03
.03
.03
.03
.03
.03
.03
.03
.03

With
With
With
With
With
With
With
With
With
With
With
With
With

Age Diagnosis
Age Baseline
Income
Solid Cancer
CNS Cancer
Treatment Intensity
Recurrence Cancer
Medical Condition
Special Education
Mental Health
Mental Health
Social Skills
Social Skills

-.00
-.02
-.19**
-.04
.05*
.03
.01
.09**
.32**
-.68**
-.43**
.30**
-.05

.02
.02
.02
.02
.02
.02
.02
.02
.03
.02
.04
.03
.02
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Medical Condition
Special Education
Special Education
Age Diagnosis
Age Diagnosis
Age Baseline
Age Baseline
Income
Income
Solid Cancer
Solid Cancer
CNS Cancer
CNS Cancer
Treatment Intensity
Treatment Intensity
Recurrence Cancer
Recurrence Cancer
Special Education
Age Diagnosis
Age Diagnosis
Age Baseline
Age Baseline
Age Baseline
Income
Income
Income
Income
Solid Cancer
Solid Cancer
Solid Cancer
Solid Cancer
Solid Cancer
CNS Cancer
CNS Cancer
CNS Cancer
CNS Cancer
CNS Cancer
CNS Cancer
Treatment Intensity
Treatment Intensity
Treatment Intensity
Treatment Intensity
Treatment Intensity
Treatment Intensity

With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With

Health Perception Construct
Social Skills
Health Perception Construct
Social Skills
Health Perception Construct
Social Skills
Health Perception Construct
Social Skills
Health Perception Construct
Social Skills
Health Perception Construct
Social Skills
Health Perception Construct
Social Skills
Health Perception Construct
Social Skills
Health Perception Construct
Medical Condition
Medical Condition
Special Education
Medical Condition
Special Education
Age Diagnosis
Medical Condition
Special Education
Age Diagnosis
Age Baseline
Medical Condition
Special Education
Age Diagnosis
Age Baseline
Income
Medical Condition
Special Education
Age Diagnosis
Age Baseline
Income
Solid Cancer
Medical Condition
Special Education
Age Diagnosis
Age Baseline
Income
Solid Cancer

-.28**
.23**
.35**
-.01
.01
.05*
-.07**
.17**
.28**
.05*
.02
-.06**
-.16**
-.04*
-.14**
-.04
-.17**
.21**
-.04*
-.01
-.02
-.02
.29**
.07**
-.12**
-.01
-.01
-.03
-.14**
-.32**
-.05**
-.00
.16**
.26**
.07**
.00
.03
-.28**
.19**
.14**
.08**
.10**
.01
-.07**

.03
.02
.03
.02
.02
.02
.03
.02
.03
.02
.03
.03
.03
.02
.03
.02
.03
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.01
.02
.02
.02
.02
.02
.02
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Treatment Intensity
Recurrence Cancer
Recurrence Cancer
Recurrence Cancer
Recurrence Cancer
Recurrence Cancer
Recurrence Cancer
Recurrence Cancer
Recurrence Cancer
Residual Variances
Residual Variances
Residual Variances
Residual Variances
Residual Variances
Residual Variances
Residual Variances
Residual Variances
Residual Variances
Residual Variances
Residual Variances
Residual Variances
Residual Variances
Residual Variances

With
With
With
With
With
With
With
With
With

CNS Cancer
Medical Condition
Special Education
Age Diagnosis
Age Baseline
Income
Solid Cancer
CNS Cancer
Treatment Intensity
PTG Relation to Others
PTG New Possibilities
PTG Personal Strengths
PTG Spirituality
PTG Appreciation of Life
BPI Internalizing
BPI Externalizing
Perception of Health (Baseline)
Pain (Baseline)
Gets along with Sibling
Gets along with Peers
Gets along with Parent
Independence
PTG

.06**
.11**
.08**
.01
.02
-.01
-.10**
.07**
.27**
.14**
.23**
.17**
.50**
.27**
.38**
.21**
.45**
.90**
.59**
.67**
.45**
.76**
.95**

.02
.02
.02
.02
.02
.02
.02
.02
.01
.01
.01
.01
.02
.01
.02
.03
.07
.02
.02
.02
.03
.02
.01

Note: ** p < .001
*p < .05

76

1996 Baseline Survey

2003 Follow-up Survey
Medical
issues

Perception
of health
.74
Pain

.32

Health
Perception

New
Possibilities
.09

Income

Strengths

Special
education

.88

Solid cancer

.91
-.06

CNS cancer
-.11
Recurrent
cancer

PTG

.06

Cancer
treatment
Age at
baseline
Age at
diagnosis

Independence

Parents

.49

Treatment
intensity

.74
Siblings

.64

Social Skills

.11

.93
.70

.86

Appreciation

Spiritual

Relating to
others

.57
Peers
Mental Health
.79
Internalizing
.89
Externalizing

Figure 4.6 Structural equation model for Aim 2 with all significant standardized estimating
structural paths
4.7

Aim 3
A structural regression model was performed to assess the effects of PTG on mental health,

health perception, and medical issues in 2007. This model was built on the model tested in Aim 2
(see figure 3). The PTG construct from 2003 featured five observed variables, relations to others,
personal strengths, new possibilities, life satisfaction, and spirituality. The outcomes from 2007
included two latent constructs, health perception and mental health, and one observed variable,
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medical conditions. The 2007 health perception had three indicators, pain, somatization, and
perception of health. The 2007 mental health construct had two indicators, anxiety and depression.
To examine the unique effect of PTG on health perception, mental health, and medical conditions,
this study controlled for the effect of all previous baseline predictors from Aim 2 on PTG and on
health perception, mental health, and medical conditions.
The initial model tested was a fully saturated structural regression model (see Figure 4)
with all correlations between variables. The results suggested that this initial model was a good
fitting model, χ2 (238)=1821.53, p=.000; SRMR= .03; RMSEA= .05, CI= [.04 .05]; CFI= .94
(see Table 9).
This initial model was compared to another model that was trimmed and contained only
the significant paths from baseline modeling to 2007 outcomes. For instance, mental health in 2007
was regressed on PTG, mental health in baseline, health perception in baseline, and special
education. Health perception in 2007 was regressed on PTG, health perception in baseline, mental
health in baseline, medical conditions in baseline and special education. Medical conditions in
2007 were regressed on PTG, medical conditions in baseline, and income. The results suggested
that this trimmed model was a good fitting model, χ2 (265)= 1884.90, p=.000; SRMR= .04;
RMSEA= .05, CI= [.04 .05]; CFI= .93 (see Table 9). The chi-square difference test was 63.37 with
dfD= 27. The chi-square difference test between these two models was not significant, χ2D (27) =
63.37, dfD= 27, p >.05. Therefore, model fit got significantly better with the trimmed model.
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Table 4.8 Fit statistics for the measurement model and the nested model (N=2,802).
Models

χ2

df

RMSEA

CI

Fully Saturated Model 1821.53 238

.05

[.04 .05]

.03

.94

Trimmed Model

.05

[.04 .05]

.04

.93

1884.90 265

SRMR CFI

The factor loadings on latent constructs were all significant (p=.000). PTG in 2003 was
not a predictor of mental health (p=.33), or medical conditions (p=.19). However, higher PTG
was associated with poorer health perception in 2007 (β= -.08, p=.04) with a small effect size. In
addition, Mental health in baseline was uniquely associated with mental health in 2007 (β=.19,
SE= .04, p=.000) with a medium effect size. Health perception in baseline was uniquely
associated with health perception in 2007 (β=.39, SE= .06, p=.000) with a medium effect size.
Medical conditions in baseline were uniquely associated with medical conditions in 2007 (β=.74,
SE= .02, p=.000) with a strong effect size. Special education in baseline was associated with
mental health in 2007 (β= -.09, SE= .03, p=.000) and health perception in 2007 (β= .09, SE= .07,
p=.03) with small effect sizes. Health perception in baseline was uniquely associated with mental
health in 2007 (β=-.11, SE= .06, p=.04) with a small effect size. Medical conditions in baseline
was uniquely associated with health perception in 2007 (β=.10, SE= .04, p=.01) with a small
effect size. Income in baseline also was uniquely associated with medical conditions in 2007
(β=.05, SE= .02, p=.02) with a small effect. In 2007, residuals of mental health and health
perception were negatively correlated (r=.75). Residuals of health perception and medical
conditions were negatively correlated (r=.16) (see Table 12 for the standardized estimates).
In summary, the structural regression models addressing aims 2 and 3 found that older
age at diagnosis, blood cancer, and higher medical issues in baseline were associated with higher
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PTG in 2003, but with small effect sizes. Then, higher PTG was associated with poorer health
perception in 2007, but with a small effect size as well.

Table 4.9 Standardized Estimates of the trimmed structural regression model in Aim 3
(N=2,802).
Parameters
Measurement
PTG
PTG
PTG
PTG
PTG
Mental Health (Baseline)
Mental Health (Baseline)
Social Skills
Social Skills
Social Skills
Social Skills
Health Perception Construct (Baseline)
Health Perception Construct (Baseline)
Mental Health (2007)
Mental Health (2007)
Health Perception Construct (2007)
Health Perception Construct (2007)
Health Perception Construct (2007)
Structural
Mental Health (2007)
Mental Health (2007)
Mental Health (2007)
Health Perception Construct (2007)
Health Perception Construct (2007)
Health Perception Construct (2007)
PTG
PTG
PTG
Mental Health (2007)
Health Perception Construct (2007)
Health Perception Construct (2007)
PTG
PTG
PTG

Parameters

Estimates

S.E.

By
By
By
By
By
By
By
By
By
By
By
By
By
By
By
By
By
By

PTG Relation to Others
PTG New Possibilities
PTG Personal Strengths
PTG Spirituality
PTG Appreciation of Life
BPI Internalizing
BPI Externalizing
Gets along with Sibling
Gets along with Peers
Gets along with Parent
Independence
Perception of Health (Baseline)
Pain (Baseline)
BSI Depression
BSI Anxiety
Perception of Health (2007)
Pain (2007)
BSI Somatization

.93**
.88**
.91**
.70**
.86**
.80**
.88**
.64**
.57**
.74**
.49**
.64**
.35**
.76**
.88**
.54**
.55**
.79**

.01
.01
.01
.02
.01
.01
.01
.02
.02
.02
.02
.04
.03
.02
.02
.03
.03
.02

On
On
On
On
On
On
On
On
On
On
On
On
On
On
On

Mental Health (Baseline)
PTG
Health Perception Construct (Baseline)
Health Perception Construct (Baseline)
PTG
Mental Health (Baseline)
Mental Health (Baseline)
Social Skills
Health Perception Construct (Baseline)
Special Education
Medical Condition
Special Education
Age Diagnosis
Age Baseline
Income

.19**
.05
-.18**
.39**
-.08*
-.11**
-.07
.04
-.12
-.09**
.04
-.09**
.11**
-.00
-.00

.04
.04
.06
.07
.04
.04
.06
.05
.07
.04
.03
.04
.03
.02
.03
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PTG
PTG
PTG
PTG
PTG
PTG
Medical Condition (2007)
Medical Condition (2007)
Medical Condition (2007)
Covariances
Mental Health (Baseline)
Mental Health (Baseline)
Mental Health (Baseline)
Mental Health (Baseline)
Mental Health (Baseline)
Mental Health (Baseline)
Mental Health (Baseline)
Mental Health (Baseline)
Mental Health (Baseline)
Mental Health (Baseline)
Mental Health (Baseline)
Health Perception Construct (Baseline)
Health Perception Construct (Baseline)
Health Perception Construct (Baseline)
Health Perception Construct (Baseline)
Health Perception Construct (Baseline)
Health Perception Construct (Baseline)
Health Perception Construct (Baseline)
Health Perception Construct (Baseline)
Health Perception Construct (Baseline)
Health Perception Construct (Baseline)
Social Skills
Social Skills
Social Skills
Social Skills
Social Skills
Social Skills
Social Skills
Social Skills
Social Skills
Mental Health (2007)
Mental Health (2007)
Health Perception Construct (2007)
Perception of Health (2007)

On
On
On
On
On
On
On
On
On

Solid Cancer
CNS Cancer
Treatment Intensity
Recurrence Cancer
Medical Condition
Special Education
PTG
Medical Condition
Income

-.05
-.11**
.04
.04
.07*
.03
.02
.74**
.04**

.03
.03
.03
.03
.03
.03
.02
.02
.01

With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With

Health Perception Construct (Baseline)
Social Skills
Age Diagnosis
Age Baseline
Income
Solid Cancer
CNS Cancer
Treatment Intensity
Recurrence Cancer
Medical Condition
Special Education
Social Skills
Age Diagnosis
Age Baseline
Income
Solid Cancer
CNS Cancer
Treatment Intensity
Recurrence Cancer
Medical Condition
Special Education
Age Diagnosis
Age Baseline
Income
Solid Cancer
CNS Cancer
Treatment Intensity
Recurrence Cancer
Medical Condition
Special Education
Medical Condition (2007)
Health Perception Construct (2007)
Medical Condition (2007)
Perception of Health (Baseline)

.47**
.68**
-.00
-.02
-.18**
-.04*
.05*
.03
.02
.10**
.33**
.30**
.02
-.05
.32**
.02
-.16**
-.14**
-.19**
-.30**
-.36**
-.01
.05*
.17**
.05*
-.06**
-.04
-.05*
-.04
-.23**
.06
.75**
-.16**
.20**

.04
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.04
.03
.03
.03
.03
.03
.03
.03
.03
.03
.02
.02
.02
.02
.03
.02
.02
.02
.02
.04
.03
.04
.03
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Pain (2007)
Special Education
Age Diagnosis
Age Diagnosis
Age Baseline
Age Baseline
Age Baseline
Income
Income
Income
Income
Solid Cancer
Solid Cancer
Solid Cancer
Solid Cancer
Solid Cancer
CNS Cancer
CNS Cancer
CNS Cancer
CNS Cancer
CNS Cancer
CNS Cancer
Treatment Intensity
Treatment Intensity
Treatment Intensity
Treatment Intensity
Treatment Intensity
Treatment Intensity
Treatment Intensity
Recurrence Cancer
Recurrence Cancer
Recurrence Cancer
Recurrence Cancer
Recurrence Cancer
Recurrence Cancer
Recurrence Cancer
Recurrence Cancer
Residual Variances
Residual Variances
Residual Variances
Residual Variances
Residual Variances
Residual Variances
Residual Variances

With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With

Pain (Baseline)
Medical Condition
Medical Condition
Special Education
Medical Condition
Special Education
Age Diagnosis
Medical Condition
Special Education
Age Diagnosis
Age Baseline
Medical Condition
Special Education
Age Diagnosis
Age Baseline
Income
Medical Condition
Special Education
Age Diagnosis
Age Baseline
Income
Solid Cancer
Medical Condition
Special Education
Age Diagnosis
Age Baseline
Income
Solid Cancer
CNS Cancer
Medical Condition
Special Education
Age Diagnosis
Age Baseline
Income
Solid Cancer
CNS Cancer
Treatment Intensity
PTG Relation to Others
PTG New Possibilities
PTG Personal Strengths
PTG Spirituality
PTG Appreciation of Life
BSI Depression
BSI Anxiety

.05
.21**
-.04*
-.01
-.02
-.02
.29**
.07**
-.12**
-.01
-.01
-.03
-.14**
-.32**
-.05**
.00
.16**
.26**
.07**
.00
.03
-.28**
.19**
.14**
.08**
.10**
.01
-.07**
.06**
.11**
.08**
.01
.02
-.01
-.10**
.08**
.27**
.14**
.23**
.17**
.51**
.27**
.43**
.22**

.03
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.01
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.01
.01
.01
.01
.02
.01
.03
.03
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Residual Variances
Residual Variances
Residual Variances
Residual Variances
Residual Variances
Residual Variances
Residual Variances
Residual Variances
Residual Variances
Residual Variances
Residual Variances
Residual Variances
Residual Variances
Residual Variances
Residual Variances

BSI Somatization
Medical Condition (2007)
Perception of Health (2007)
Pain (2007)
BPI Internalizing
BPI Externalizing
Perception of Health (Baseline)
Pain (Baseline)
Gets along with Sibling
Gets along with Peers
Gets along with Parent
Independence
PTG
Mental Health (2007)
Health Perception Construct (2007)

.38**
.45**
.71**
.70**
.36**
.23**
.59**
.88**
.59**
.67**
.45**
.76**
.94**
.91**
.79**

.04
.02
.03
.03
.02
.03
.05
.02
.02
.02
.03
.02
.01
.02
.04
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Figure 4.7 Trimmed Structural Equation Model for Aim 3 with all significant standardized
estimating structural paths.

4.8

Life Satisfaction
Life satisfaction was identified as distinct from and slightly correlated with PTG. I

examined life satisfaction separately from PTG as another putative resilience factor for
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childhood cancer survivors. In this section, the predictors of life satisfaction as well as the
outcomes of life satisfaction were presented. The models of life satisfaction mirrored the ones
from PTG reported previously by just replacing the constructs.
4.8.1 Aim 2 Life Satisfaction.
A structural regression model was performed to assess predictors of life satisfaction. The
predictors included nine observed variables: income, special education, type of cancer (solid
cancer, blood cancer, or CNS), recurrence of cancer, cancer treatment, age at diagnosis and at the
time of the baseline survey, and medical conditions, as well as three latent constructs. The first
latent construct was health perception with two observed variables, pain and perception of health.
The second latent construct was social skills with four observed variables, independence, behaving
well with parents, getting along well with siblings, and getting along well with children. The third
latent construct was mental health with two observed variables, internalizing and externalizing
problems.
After running the initial model using the Mplus software and using ML robust estimator,
the results suggested that this initial model was a good fitting model, χ2 (67)= 570.11, p=.000;
SRMR= .03; RMSEA= .05, CI= [.04 .05]; CFI= .92 (see Table 12). The significant predictors of
life satisfaction were mental health (β= -.12, SE= .06, p=.04), social skills (β= .15, SE= .04,
p=.000), perception of health (β= .10, SE= .05, p=.04), and medical conditions (β= -.08, SE=
.03, p=.01), all with small effect sizes. Specifically, lower mental issues, higher social skills,
better perception of health, and lower medical issues were associated with higher life
satisfaction.
Similarly to Aim 2 for PTG, I also examined internalizing and externalizing problems
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separately rather than using them to create one mental health construct. Higher internalizing
problems (β= -.08, SE= .04, p=.02) were associated with lower life satisfaction. In addition,
higher life satisfaction was associated with higher social skills (β= .17, SE= .04, p=.00), lower
medical issues (β= -.07, SE= .03, p=.01), blood cancer compared to CNS cancer (β= -.06, SE=
.03, p=.03), and younger age at baseline (-.05, SE= .03, p=.04), with all small sizes effects, (χ2
(56)=337.65, p=.000; SRMR= .02; RMSEA= .04, CI= [.04 .05], CFI= .93.

Table 4.10 Standardized Estimates of the structural regression model of predictors of life
satisfaction (N=2,802).
Variables
Measurement
Mental Health
Mental Health
Social Skills
Social Skills
Social Skills
Social Skills
Health Perception Construct
Health Perception Construct
Structural
Life Satisfaction
Life Satisfaction
Life Satisfaction
Life Satisfaction
Life Satisfaction
Life Satisfaction
Life Satisfaction
Life Satisfaction
Life Satisfaction
Life Satisfaction
Life Satisfaction
Life Satisfaction
Covariances
Mental Health
Mental Health
Mental Health
Mental Health

Parameters

Estimates

S.E.

By
By
By
By
By
By
By
By

BPI Internalizing
BPI Externalizing
Gets along with Sibling
Gets along with Peers
Gets along with Parent
Independence
Perception of Health (Baseline)
Pain (Baseline)

.79**
.89**
.64**
.57**
.74**
.48**
.75**
.32**

.01
.01
.02
.02
.02
.02
.04
.03

On
On
On
On
On
On
On
On
On
On
On
On

Mental Health
Social Skills
Health Perception Construct
Age Diagnosis
Age Baseline
Income
Solid Cancer
CNS Cancer
Treatment Intensity
Recurrence Cancer
Medical Condition
Special Education

-.11*
.14**
.10*
.02
-.05
.04
.01
-.05
-.02
.03
-.08*
-.03

.05
.05
.05
.03
.03
.03
.03
.03
.03
.03
.03
.03

With
With
With
With

Age Diagnosis
Age Baseline
Income
Solid Cancer

-.00
-.01
-.19**
-.02

.02
.02
.02
.02
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Mental Health
Mental Health
Mental Health
Mental Health
Mental Health
Social Skills
Health Perception Construct
Health Perception Construct
Medical Condition
Medical Condition
Special Education
Special Education
Age Diagnosis
Age Diagnosis
Age Baseline
Age Baseline
Income
Income
Solid Cancer
Solid Cancer
CNS Cancer
CNS Cancer
Treatment Intensity
Treatment Intensity
Recurrence Cancer
Recurrence Cancer
Special Education
Age Diagnosis
Age Diagnosis
Age Baseline
Age Baseline
Age Baseline
Income
Income
Income
Income
Solid Cancer
Solid Cancer
Solid Cancer
Solid Cancer
Solid Cancer
CNS Cancer
CNS Cancer
CNS Cancer

With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With

CNS Cancer
Treatment Intensity
Recurrence Cancer
Medical Condition
Special Education
Mental Health
Mental Health
Social Skills
Social Skills
Health Perception Construct
Social Skills
Health Perception Construct
Social Skills
Health Perception Construct
Social Skills
Health Perception Construct
Social Skills
Health Perception Construct
Social Skills
Health Perception Construct
Social Skills
Health Perception Construct
Social Skills
Health Perception Construct
Social Skills
Health Perception Construct
Medical Condition
Medical Condition
Special Education
Medical Condition
Special Education
Age Diagnosis
Medical Condition
Special Education
Age Diagnosis
Age Baseline
Medical Condition
Special Education
Age Diagnosis
Age Baseline
Income
Medical Condition
Special Education
Age Diagnosis

.05*
.03
.01
.09**
.32**
-.68**
-.43**
.30**
-.05
-.28**
-.23**
-.34**
-.01
.01
.05*
-.07**
.17**
.28**
.05
.01
-.05*
-.16**
-.04
-.14**
-.04
-.17**
.21**
-.04*
-.01
-.02
-.02
.29**
.07**
-.12**
-.01
-.01
-.03
-.14**
-.32**
-.05**
.00
.16**
.26**
.07**

.02
.02
.02
.02
.02
.02
.04
.03
.02
.03
.02
.03
.02
.02
.02
.03
.02
.03
.02
.02
.02
.03
.02
.03
.02
.03
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
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CNS Cancer
CNS Cancer
CNS Cancer
Treatment Intensity
Treatment Intensity
Treatment Intensity
Treatment Intensity
Treatment Intensity
Treatment Intensity
Treatment Intensity
Recurrence Cancer
Recurrence Cancer
Recurrence Cancer
Recurrence Cancer
Recurrence Cancer
Recurrence Cancer
Recurrence Cancer
Recurrence Cancer
Residual Variances
Residual Variances
Residual Variances
Residual Variances
Residual Variances
Residual Variances
Residual Variances
Residual Variances
Residual Variances

With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With

Age Baseline
Income
Solid Cancer
Medical Condition
Special Education
Age Diagnosis
Age Baseline
Income
Solid Cancer
CNS Cancer
Medical Condition
Special Education
Age Diagnosis
Age Baseline
Income
Solid Cancer
CNS Cancer
Treatment Intensity
Life Satisfaction
BPI Internalizing
BPI Externalizing
Perception of Health (Baseline)
Pain (Baseline)
Gets along with Sibling
Gets along with Peers
Gets along with Parent
Independence

.00
.03
-.28**
.19**
.14**
.09**
.10**
.01
-.07**
.06**
.11**
.08**
.01
.02
-.00
-.10**
.07**
.27**
.87**
.37**
.21**
.44**
.90**
.60**
.67**
.45**
.77**

.02
.02
.01
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.01
.02
.02
.03
.07
.02
.02
.02
.03
.02

Note: ** p < .001
*p < .05
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Figure 4.8 Structural equation model with Life satisfaction that includes all significant
standardized estimating structural paths.

4.8.2 Aim 3 Life Satisfaction.
Similarly to the previous model of predictors of life satisfaction, this model mirrored the
PTG model of aim 3, examining outcomes of life satisfaction. A structural regression model was
performed to assess the outcomes of Life satisfaction. The outcomes included two latent
constructs, health perception and mental health, and one observed variable, medical conditions.
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The first latent construct was health perception with three observed variables, pain, somatization,
and perception of health. The second latent construct was mental health with two observed
variables, anxiety and depression. To examine the unique effect of life satisfaction on health
perception, mental health, and medical conditions, this study controlled for the effect of all
previous predictors from the previous model on life satisfaction and on health perception, mental
health, and medical conditions.
The results suggested that this initial model was a good fitting model, χ2 (141)=1139.69,
p=.000; SRMR= .03; RMSEA= .05, CI= [.04 .05]; CFI= .92 (see Table 14). This initial model
was compared to another model that was trimmed and contained only the significant paths of
outcomes variables in 2007 from the initial model. For instance, mental health in 2007 was
regressed on LS, mental health in baseline, health perception in baseline, and special education.
Health perception in 2007 was regressed on LS, health perception in baseline, medical conditions
in baseline and special education. Medical conditions in 2007 was regressed on LS, medical
conditions in baseline, and income. The results suggested that this trimmed model was a good
fitting model, χ2 (169)= 1248.10, p=.000; SRMR= .03; RMSEA= .05, CI= [.04 .05]; CFI= .92
(see Table 9). The chi-square difference test was 74.75 with dfD= 28. The chi-square difference
test between these two models was not significant, χ2D (28) = 74.75, dfD= 28, p>.05. Therefore,
model fit got significantly better with the trimmed model.
Table 4.11 Fit statistics for the measurement model and the nested model (N=2,802).
Models

χ2

df

RMSEA

CI

Fully Saturated Model 1139.69 141

.05

[.04 .05]

.03

.92

Trimmed Model

.05

[.04 .05]

.03

.92

1214.44 169

SRMR CFI
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Higher life satisfaction was associated with fewer mental health problems in 2007 (β= .22, SE= .03, p=.000) and higher health perception in 2007 (β= .23, SE= .04, p=.000), with both
medium effect sizes, but not with medical conditions in 2007 (β= -.01, SE= .02, p>.05) (see
Table 15 for the standardized estimates in the trimmed model).
Additionally, as in the PTG models, mental health in baseline was positively associated
with mental health in 2007 (β= .10, SE= .04, p=.000) with a small effect. Health perception in
baseline was positively associated with health perception in 2007 (β=.44, SE= .05, p=.000) with
a medium effect. Medical conditions in baseline was positively associated with medical
conditions in 2007 (β=.74, SE= .02, p=.000) with a strong effect size. Health perception in
baseline was negatively associated with mental health in 2007 (β= .19, SE= .06, p=.000) with a
small effect. Special education was negatively associated with mental health in 2007 (β= -.10,
SE= .03, p=.001) and positively associated with health perception in 2007 (β= .10, SE= .03,
p=.01) with both small effect sizes. Income also was positively associated with medical
conditions in 2007 (β=.04, SE= .02, p=.02) with a very small effect. The residuals of mental
health and health perception were negatively correlated (r=.75). The residuals of health
perception and medical conditions were negatively correlated (r=.16).
In summary, fewer mental health problems, blood cancer compared to CNS cancer,
higher social skills, and fewer medical issues in baseline were all predictors of higher life
satisfaction in 2003 with medium effect sizes for social skills (β= .14) and mental health (β=
-.13) and small effects for medical issues (β= -.08) and blood cancers (β= -.06). Higher life
satisfaction in turn forecasted fewer mental health problems (β= -.22) and better health
perception in 2007 with medium effect sizes (β= .23).
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Table 4.12 Standardized Estimates of the trimmed structural regression model of outcomes of life
satisfaction (N=2,802).
Variables
Measurement
Mental Health (Baseline)
Mental Health (Baseline)
Social Skills
Social Skills
Social Skills
Social Skills
Health Perception Construct (Baseline)
Health Perception Construct (Baseline)
Mental Health (2007)
Mental Health (2007)
Health Perception Construct (2007)
Health Perception Construct (2007)
Health Perception Construct (2007)
Structural
Mental Health (2007)
Mental Health (2007)
Health Perception Construct (2007)
Mental Health (2007)
Mental Health (2007)
Health Perception Construct (2007)
Health Perception Construct (2007)
Health Perception Construct (2007)
Life Satisfaction
Life Satisfaction
Life Satisfaction
Medical Condition (2007)
Medical Condition (2007)
Medical Condition (2007)
Life Satisfaction
Life Satisfaction
Life Satisfaction
Life Satisfaction
Life Satisfaction
Life Satisfaction
Life Satisfaction
Life Satisfaction
Life Satisfaction
Covariances
Mental Health (Baseline)

Parameters

Estimates

S.E.

By
By
By
By
By
By
By
By
By
By
By
By
By

BPI Internalizing
BPI Externalizing
Gets along with Sibling
Gets along with Peers
Gets along with Parent
Independence
Perception of Health (Baseline)
Pain (Baseline)
BSI Depression
BSI Anxiety
Perception of Health (2007)
Pain (2007)
BSI Somatization

.80**
.87**
.64**
.57**
.74**
.48**
.63**
.34**
.77**
.86**
.56**
.56**
.77**

.01
.01
.02
.02
.02
.02
.04
.03
.02
.02
.03
.02
.02

On
On
On
On
On
On
On
On
On
On
On
On
On
On
On
On
On
On
On
On
On
On
On

Mental Health (Baseline)
Health Perception Construct (Baseline)
Health Perception Construct (Baseline)
Life Satisfaction
Special Education
Life Satisfaction
Medical Condition
Special Education
Mental Health (Baseline)
Social Skills
Health Perception Construct (Baseline)
Medical Condition
Life Satisfaction
Income
Age Diagnosis
Age Baseline
Income
Solid Cancer
CNS Cancer
Treatment Intensity
Recurrence Cancer
Medical Condition
Special Education

.10**
.19**
.44**
-.22**
-.10**
.23**
.03
.10**
-.13*
.14**
.08
.74**
-.01
.04**
.02
-.05
.05
.02
-.06*
-.02
.03
-.08**
-.03

.03
.06
.06
.03
.03
.04
.03
.04
.06
.05
.07
.02
.02
.01
.03
.03
.04
.03
.03
.03
.03
.03
.03

With

Health Perception Construct (Baseline)

.50**

.04
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Mental Health (Baseline)
Mental Health (Baseline)
Mental Health (Baseline)
Mental Health (Baseline)
Mental Health (Baseline)
Mental Health (Baseline)
Mental Health (Baseline)
Mental Health (Baseline)
Mental Health (Baseline)
Mental Health (Baseline)
Health Perception Construct (Baseline)
Health Perception Construct (Baseline)
Health Perception Construct (Baseline)
Health Perception Construct (Baseline)
Health Perception Construct (Baseline)
Health Perception Construct (Baseline)
Health Perception Construct (Baseline)
Health Perception Construct (Baseline)
Health Perception Construct (Baseline)
Health Perception Construct (Baseline)
Social Skills
Social Skills
Social Skills
Social Skills
Social Skills
Social Skills
Social Skills
Social Skills
Social Skills
Mental Health (2007)
Mental Health (2007)
Health Perception Construct (2007)
Perception of Health (2007)
Pain (2007)
Special Education
Age Diagnosis
Age Diagnosis
Age Baseline
Age Baseline
Age Baseline
Income
Income
Income
Income

With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With

Social Skills
Age Diagnosis
Age Baseline
Income
Solid Cancer
CNS Cancer
Treatment Intensity
Recurrence Cancer
Medical Condition
Special Education
Social Skills
Age Diagnosis
Age Baseline
Income
Solid Cancer
CNS Cancer
Treatment Intensity
Recurrence Cancer
Medical Condition
Special Education
Age Diagnosis
Age Baseline
Income
Solid Cancer
CNS Cancer
Treatment Intensity
Recurrence Cancer
Medical Condition
Special Education
Medical Condition (2007)
Health Perception Construct (2007)
Medical Condition (2007)
Perception of Health (Baseline)
Pain (Baseline)
Medical Condition
Medical Condition
Special Education
Medical Condition
Special Education
Age Diagnosis
Medical Condition
Special Education
Age Diagnosis
Age Baseline

.68**
-.00
-.01
-.19**
-.04*
.05*
.03
.02
.10**
.33**
.32**
.01
-.04
.32**
.01
-.15**
-.15**
-.19**
-.30**
-.36**
-.01
.05*
.17**
.05*
-.06**
-.04
-.05
-.05
.23**
.06
-.75**
-.16**
.19**
.05
.21**
-.04*
-.01
-.02
-.02
.29**
.07**
-.12**
-.01
-.01

.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.04
.03
.03
.03
.03
.03
.03
.03
.03
.03
.02
.02
.02
.02
.03
.02
.02
.02
.02
.04
.03
.04
.03
.03
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
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Solid Cancer
Solid Cancer
Solid Cancer
Solid Cancer
Solid Cancer
CNS Cancer
CNS Cancer
CNS Cancer
CNS Cancer
CNS Cancer
CNS Cancer
Treatment Intensity
Treatment Intensity
Treatment Intensity
Treatment Intensity
Treatment Intensity
Treatment Intensity
Treatment Intensity
Recurrence Cancer
Recurrence Cancer
Recurrence Cancer
Recurrence Cancer
Recurrence Cancer
Recurrence Cancer
Recurrence Cancer
Recurrence Cancer
Residual Variances
Residual Variances
Residual Variances
Residual Variances
Residual Variances
Residual Variances
Residual Variances
Residual Variances
Residual Variances
Residual Variances
Residual Variances
Residual Variances
Residual Variances
Residual Variances
Residual Variances
Residual Variances
Residual Variances

With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With
With

Medical Condition
Special Education
Age Diagnosis
Age Baseline
Income
Medical Condition
Special Education
Age Diagnosis
Age Baseline
Income
Solid Cancer
Medical Condition
Special Education
Age Diagnosis
Age Baseline
Income
Solid Cancer
CNS Cancer
Medical Condition
Special Education
Age Diagnosis
Age Baseline
Income
Solid Cancer
CNS Cancer
Treatment Intensity
Life Satisfaction
BSI Depression
BSI Anxiety
BSI Somatization
Medical Condition (2007)
Perception of Health (2007)
Pain (2007)
BPI Internalizing
BPI Externalizing
Perception of Health (Baseline)
Pain (Baseline)
Gets along with Sibling
Gets along with Peers
Gets along with Parent
Independence
Mental Health (2007)
Health Perception Construct (2007)

-.03
-.14**
-.32**
-.05**
.00
.16**
.26**
.07**
.00
.03
-.28**
.19**
.14**
.08**
.10**
.01
-.07**
.06**
.11**
.08**
.01
.02
-.01
-.10**
.08**
.27**
.87**
.42**
.25**
.41**
.45**
.60**
.69**
.35**
.24**
.60**
.88**
.59**
.67**
.46**
.77**
.87**
.73**

.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.01
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.01
.02
.03
.03
.03
.02
.03
.02
.02
.03
.04
.02
.02
.02
.03
.02
.03
.04

Note: ** p < .001
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*p < .05
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Figure 4.9 Trimmed model with Life satisfaction that includes all significant standardized
estimating structural paths.
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5

DISCUSSION

The purpose of this study is to show that the cancer experience for childhood survivors could
be considered as both traumatic that requires recovery but also have the potential for
transformational growth (Zebrack & Chesler, 2002; Zeltzer et al., 2008). This study examined
for survivors of childhood cancer whether there was a resilience process at play through which
posttraumatic growth and life satisfaction, as a result of illness, could lead to reduced risk of
future psychological and health problems. Specifically, I first tested how distinct PTG and life
satisfaction were. Then, I examined predictors for both PTG and life satisfaction. Finally, I
identified health and psychological outcomes of both PTG and life satisfaction.
5.1

PTG and Life Satisfaction are Distinct
The first aim was to examine the distinctiveness of life satisfaction and PTG. Findings

suggest that life satisfaction and posttraumatic growth were related but distinct constructs. The
fact that they formed two different constructs showed how distinct they were; in effect, they are
two different concepts. Life satisfaction has been described in the literature as a subjective wellbeing variable and a measure of happiness (Diener, 2000). Instead, PTG refers to positive
changes that some individuals experience through the process of struggling with adversity
(Tedeshi & Calhoun, 1996). Life satisfaction, on the other hand, does not require negative
experiences to be happy and satisfied with life. Therefore, PTG is a subtler concept that cannot
be fully considered as a positive outcome variable because of the requisite stressor, contrary to
life satisfaction.
Findings contribute to a mixed set of extent findings about the relationship between life
satisfaction and PTG. Previous research confirmed our results that PTG and life satisfaction were
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different variables yet inter-related; however others found them to not be related (Cordova et al.,
2001; Lelorain et al. 2010; Mols et al. 2009; Sears et al., 2003; Triplett et al., 2011). Articles that
showed a significant relationship found only small and medium effects (from .13 for a direct
effect with Triplett et al., 2011 to .25 for correlations with Mols et al. 2009 and Lelorain et al.
2010). This small effect was similar to our findings. However, Mols et al. (2009) and Lelorain et
al. (2010), who each found a positive correlation between life satisfaction and PTG with medium
effects, did not examine this relationship further.
In addition, the distinctiveness of the two constructs was demonstrated by featuring
unique predictors and outcomes. For example, life satisfaction was predicted by good social
skills, low medical conditions, and low mental health, which were not the predictors of PTG.
Instead, PTG was predicted by later age at diagnosis, recurrence of cancer, and high medical
conditions. Findings regarding outcomes of these two constructs also argue for their
distinctiveness. For instance, outcomes of life satisfaction were low mental health and good
health perception, which were not the outcomes of PTG. The outcomes of PTG were instead low
health perception. This uniqueness goes even further by being predicted by different directions of
the same variable (e.g. medical conditions) and by forecasting the same variable but at a different
level (e.g. health perception). This implies that life satisfaction resembles more a positive
outcome variable as it was predicted by low level of medical conditions and forecasted high level
of health perception. Instead, PTG should be carefully analyzed through the perspective of a
positive outcome variable as it was predicted by high level of medical conditions and forecasted
low level of health perception.
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Even if PTG and life satisfaction were found to be different constructs, they also had a
relative effect on each other. This small effect can be understood that when cancer survivors
were satisfied with their current life, they may explore life in a more positive way, and
acknowledged some positive changes that have happened to them since their cancer experience.
Another way of interpreting is that when cancer survivors found a positive impact from cancer in
their life, they may have learnt from adversity that they could find inner strengths. Then, inner
strengths may help them to deal with challenges and to accept their conditions and how their life
is.
5.2

Predictors and Outcomes of PTG
It was hypothesized that mental health, older age in childhood at diagnosis, higher

income, not attending special education, higher social skills, poorer medical condition, poorer
perception of health, recurrence of cancer, not intense treatment, and blood cancers during
adolescence could predict PTG in young adulthood. Our study found some of these predictors to
be significant such as older age at diagnosis, recurrence of cancer, blood cancers, and higher
medical conditions. However, all of these predictors had small effects.
First, later age at diagnosis was a significant predictor of PTG. This finding was in
concordance with previous studies (Barakat et al., 2006; Currier et al., 2009; Phipps et al, 2009).
However, previous research examined only correlations between age at diagnosis and PTG and
found a positive relationship. We examined this relationship further by looking at the
relationship over time and identified a small, but significant direct effect from age at diagnosis to
PTG. In our cohort, survivors were young between infancy and 9 years old with an average age
of almost 3 years old. This finding may suggest that if children were older, they would have had
98

better cognitive abilities to understand the disease, to process this new challenge in a positive
way, and therefore to find meaning related to their experience. Therefore, it is likely that the
observed effect would have been stronger if cancer survivors were older during diagnosis.
Second, blood cancers, as opposed to CNS cancer and solid cancers, were significant
predictors of higher PTG. No previous research has examined the effect of diagnosis on PTG.
However, this finding can be interpreted as having a cancer with a higher survival rate and fewer
complications such as leukemia or lymphoma may cause a different experience than having a
cancer with lower survival rates and more complications such as a central nervous system tumor,
rhabdomyosarcoma, osteosarcoma, or Ewing’s sarcoma. It must be stated though that blood
cancers are still challenging with a long and intense treatment often lasting more than 2 years
with around 20 lumbar punctures.
Third, recurrence of cancer was a significant predictor of PTG. This finding, although
small, is consistent with previous articles that found people after traumatic life events
experienced more positive outcomes than those who experience trauma less often (Cordova et
al., 2001; Fromm et al., 1996; McFarland & Alvaro, 2000). Previous studies also found a
positive relationship between PTG and recurrence of cancer (Tomish & Hegelson, 2004; Oh et
al., 2004; Urcuyo et al., 2005). Taylor’s (1983) theory of cognitive adaptions offers some
guidance on why this positive relationship exists, finding traumatic or threatening events can
cause attitudes and priorities of life to be readjusted. Tedeschi and Calhoun (1995) found that
PTG could not occur without the illness causing pain and challenges for the individual.
Specifically in our sample of childhood survivors, when they had a recurrence of their cancer,
they were older and therefore better able to understand the disease, compared to the age they
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were when they were diagnosed and treated from cancer. They could reflect about the risk of
having a second cancer, the likelihood to suffer again from other cancers, the risk of side effects
and complications, and the mortality threat. This life disruption could provoke a search for
meaning that promotes PTG.
I hypothesized that fewer medical issues would predict high PTG based on Schaeffer and
Moos’s assumption (1998) and because this variable was never examined before. Instead, it was
greater medical issues, which predicted PTG. This finding shows that to experience PTG,
survivors need to face some challenges and difficult life conditions to be able to see a positive
change in their life.
For aim 3, it was hypothesized that PTG would forecast positive outcomes in the future
such as low medical conditions, high health perception and low mental health, but these
hypotheses were not well supported. Instead, the sole significant effect from PTG indicated that
high PTG forecasted lower health perception. This result turned out to be the opposite direction
as hypothesized. This finding may seem counter-intuitive in that childhood cancer survivors
who reported PTG were more likely to suffer from a negative perception of health. One possible
explanation of this surprising result could be that to experience PTG, an individual had to face a
challenging or traumatic event that would have lead him or her to experience both distress and
growth (Triplett et al., 2012). Therefore, when an individual reports PTG, it means that he or she
sees both positive and negative impacts from cancer where one of the negative impacts from
cancer would be to suffer side effects and lower health. Dealing with side effects and lower
health may make cancer survivors report feeling that they have lower health. More research
should be performed to better understand this connection between PTG and negative outcomes.
100

However, the relationship between PTG and health perception, as well as all the other significant
predictors of PTG, had a small effect size . Therefore, the main question raised by the results
with all small effect sizes is why was there no bigger effect of PTG?
5.3

Why Small Effects for PTG in Aims 2 and 3?
It is important to understand the possible reasons for the relative dearth of effects for

PTG in Aims 2 and 3. The first reason could be that perhaps the sample did not experience
trauma. The posttraumatic growth concept has been defined by coming from a struggle with a
traumatic event (Tedeshi & Calhoun, 1996).
The literature suggests that the number of traumatic life events experienced is correlated
to a larger number of positive outcomes (Cordova et al., 2001; Fromm et al., 1996; McFarland &
Alvaro, 2000). Additionally, distress that is more challenging can also be more likely to forecast
positive outcomes than less intense distress. As Taylor’s (1983) theory of cognitive adaption
teaches, threatening or traumatic events can cause a reprioritization of one’s life, whereby the
change toward toward positive outcomes can serve as a means of coping with the distress of the
trauma. Similarly, Tedeschi and Calhoun (1996) identified that the requisite need for pain and
struggle to be experienced for PTG to emerge.
A growing body of research suggested that individuals who experience more traumatic
life events report more positive outcomes than those who experience trauma less often (Cordova
et al., 2001; Fromm et al., 1996; McFarland & Alvaro, 2000). Therefore, people who have a
more challenging disease may be more likely to find something positive associated with their
experiences. Construing the good with the bad may be a way of coping with distress. Indeed,
according to Taylor’s (1983) theory of cognitive adaptation, individuals rethink their attitudes
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and reprioritize their lives following a threatening or traumatic event. Similarly, Tedeschi and
Calhoun (1996) reported that the pain and struggle associated with an illness is what leads to
PTG. Therefore, it is possible that childhood cancer survivors in our sample did not experience
the precursor of trauma that is necessary for PTG.
In the case of our sample, the perception of trauma may not have been fully experienced
as many in the sample were young (less than 9 years old with an average of 3 years old).
Therefore, they probably did not have memories of the diagnosis and may not have been able to
process it in a way to find meaning after the trauma. And to perceive positive impact, PTG
theory implies that they have an immediate reaction after trauma, which was considered the most
important predictor than objective characteristics of trauma exposure (Linley & Joseph, 2004;
Tedeshi & Calhoun, 2004). As childhood cancer survivors during diagnosis had probably not felt
that immediate reaction of life threat and helplessness because of their young age, they were less
likely to perceive a positive impact. Indeed, around 25% of the sample did not perceive any
positive impact from their cancer experience (they responded 0 in the scaling measure from 0 to
5, which means that the cancer experience did not have a positive impact in their life). This
situation is probably unique with young children. The life threat and feeling of helplessness may
be reported more for adult cancer or older childhood cancer survivor who have an understanding
of death and cancer as a life-threatening disease. Indeed, breast cancer survivors more often
report PTG (Lechner et al., 2006). Their level of PTG is similar and even higher than the ones
found for this sample (Lelorain et al., 2004). Young children may just have memories from the
treatment itself without understanding the role of the treatment to cure their disease (Manne,
Alfieri, Taylor, & Dougherty, 1999; Miser, 1993), which may give them more fear of treatment
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and somatization symptoms later in life (Liossi, 1999). It would be interesting to know if they
had any fear of treatment during their treatment experience and if there was a relationship with
somatization in the future. The somatization result was the highest mean (M=47.04) from the
BSI measurement and was a little higher than the ones in the normative sample (M=46.6).
Second, potentially effects could have been masked in the study’s analyses by examining
linear effects instead of curvilinear effects. As Powell et al. (2003) pointed out in their overview
of differing severities of trauma, there seems to be an inverted U-relationship between the
severity of trauma and the perception of PTG, with medium stress producing the highest growth.
Lechner et al (2003) also found a curvilinear effect between severity of disease and PTG, where
cancer patients in stage II experienced more PTG than patients in stage I, however, stage IV
patients experience less PTG than stage II patients. This curvilinear effect may explain why the
previous studies found mixed results. Therefore, the relationship between PTG and other
variables may be that treatment, mental health issues, medical conditions, health perception and
other cancer-related variables must be intensive enough such that cancer survivors perceive how
their life is better now without cancer but not too intense as to not be overwhelmed.
Finally, small effects may be due to a problem of timing in assessing PTG. It is possible
that cancer survivors experience PTG few years after facing trauma and distress, but when they
face distress in the long term, they may have more difficulty to experience PTG and therefore
may feel trapped in the trauma. It is also possible that the beneficial effects from the trauma
experience remain for few years and then fade. For some people, the perception of some positive
outcomes may influence their daily life experiences (Zoellner, & Maercker, 2006). For example,
cancer survivors may decide to change their life style, to take more care of themselves, and to
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enjoy life in more meaningful ways with all the people they care about. However, 10 or 20 years
after diagnosis, cancer survivors may return to a more normal life dealing with routine issues and
the positive outcomes from cancer may seem less obvious. In this study, PTG was assessed in
2003 and children were diagnosed with cancer between 1984 and 1992, which represents a time
lapse between 10 and 20 years. Therefore, the perception of PTG may need to be examined
closer in time to trauma because cancer survivors could better assess the difference between their
life with treatment and uncertainty to cure the disease, and suddenly being free from disease and
treatment (though, there is also a risk for the disease to reoccur).
Nevertheless, even if small effects were found with PTG, it is important to note that there
are large intervals between diagnosis of cancer and PTG as well as between PTG and their
predictors and outcomes. This small effect over a large time period may have been larger effect
in smaller time periods. Therefore, these small effects are not completely negligible.
5.4

Life Satisfaction
Contrary to the pattern of small effects for PTG, the study generally found larger effect

sizes with life satisfaction for both predictors and outcomes. Life satisfaction has been defined as
people’s cognitive and affective evaluation of their life as a whole (Diener, Shigehiro, & Lucas,
2009). It is usually defined as the same as people’s subjective well-being. These cognitive and
affective evaluations include emotional reactions to events as well as cognitive judgment of
satisfaction and fulfillment (Diener at al., 2009). In this study, we found that higher life
satisfaction was predicted by better social skills, lower mental health, and lower medical
conditions.
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First, life satisfaction has been predicted by good social skills. The need for social
interaction and good relationships with others to be satisfied and happy in life is an unsurprising
result. Even the new theory of happiness from Seligman (the PERMA model) in his book
Flourish added positive relationships as one of the elements of happiness (2012). Since infancy,
the need for bonding and close relationships is a survival instinct (Bowlby, 1958). Research
showed that when children have found secure attachment from parents or other caregivers, they
feel more safe and secure to explore the world and to trust others whereas insecurely attached
children who did not have this strong relationship with a caregiver could suffer from behavioral
and emotional problems later in life (Ainsworth, 1969). Friendship has also been crucial for
people’s well-being. Some characteristics that friendship brings include mutual understanding,
caring, fun times, a source of direct help in times of trouble, and a diversity of ideas and
influences to help us grow and learn (Fredrickson, 2009). Getting along with friends helps us
understand who we are and feel part of something larger than ourselves; we feel part of a
community. Researchers have also found that people are happier when they are with other people
than when they are alone (Costa & McRae, 1980; Lyubormirsky, 2001). They have also found
that happy people are more pleasant, helpful, and sociable (Diener & Seligman, 2002; Myers,
2000). Therefore, childhood cancer survivors may be happier with their life when they are
sociable, and have strong relationships with family, siblings, and friends.
Second, this study found that life satisfaction was predicted by mental health. When
cancer survivors are mentally healthy, they are able to bounce back quicker when dealt with
adversity, to find the right coping strategies to fight back, and to keep a good outlook (Hudson et
al., 2003). On the contrary, when cancer survivors suffer from depression, we may expect that
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they may not find the energy to move, to fight back their disease, and to have positive thought
about their future (Osborn, Demoncada, & Feuerstein, 2006). When cancer survivors have
anxiety, they may experience stress about their cancer experience, and they may avoid thinking
about their experience, have nightmares, or experience fear of hospitals, shots, or being sick
(Alter et al., 1996). Mental health may inhibit survivors accepting their conditions, finding
meaning through adversity, using sense of humor to deal with their conditions, and hoping for a
better life in the future. Previous research confirmed our finding that low mental health predicts
life satisfaction. A large cohort in Great Britain found that low mental health during childhood
predicted life satisfaction in adulthood (Layard et al., 2013). However, this is the first study that
examined predictors of life satisfaction in childhood cancer survivors.
Finally, this study found that low medical conditions predict life satisfaction. No previous
studies have looked at medical conditions as a predictor for subjective well-being. However, this
predictor can be well explained. When cancer survivors have fewer medical issues, they may feel
that they have survived well from cancer and experienced less complications and side effects
from their treatment and disease. They may appreciate having a normal functioning life, which
means depending less on others and caregivers to take care of daily life issues, being able to see
friends and have normal romantic relationship, being able to go to college and earn a degree, or
being able to go to work and earn money to live well. All of these daily goals for cancer
survivors may not have been seen as important for non-sick people. However, after suffering
from a long and intense treatment, being able to have a normal life is so appreciated by cancer
survivors and may help them better cope with their life. This can lead them to being content
when they regain a normal life.
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One of the goals of positive psychology is to determine the positive impact of well-being
(Seligman & Csikszentmihalyi, 2000). This study was able to find the role of life satisfaction in
improving positive outcomes for cancer survivors. Indeed, life satisfaction predicted fewer
mental health problems and a higher perception of health. It seems unsurprising to find that
happy people are more mentally healthy than their less happy peers. Low mental health was
explored before as one of the purposes of well-being. Previous cross sectional studies found a
relationship between life satisfaction and low symptoms of mental health such as depression,
anxiety, and hypochondriasis (Chang & Farrehi, 2001; Diener & Seligman, 2002; Fujiwara &
Dolan, 2014; Kashdan & Roberts, 2004). Even a meta-analysis has shown that interventions that
promoted positive well-being and satisfaction in life were able to decrease depression (Sin &
Lyubomirsky, 2009). In addition, Keys (2005, 2006) proposed a subjective well-being scale that
measured the presence and absence of mental health. “Mental health, like mental illness, is a
syndrome of symptoms of subjective wellbeing (Keys, 2005, p.398)”. Keys found that
adolescents with the highest well-being score had the lowest mental health issues scores (Keys,
2006). However, outcomes on mental health were rarely examined in longitudinal studies. A
longitudinal study found that subjective well-being was found to be negatively associated with
suicide (Koivumaa-Honkanen et al., 2004). Therefore, this study is bringing more insight on the
long-term effect of life satisfaction in mental health in cancer survivors.
Furthermore, one interesting finding from this study is that there was a reciprocal positive
longitudinal effect between mental health and life satisfaction suggesting the possibility of
compensating positive effects over time. Indeed, mental health at baseline had a positive direct
effect on mental health in 2007. However, when we included life satisfaction in this model, life
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satisfaction was able to create a positive effect on mental health in 2007. Therefore, life
satisfaction does help to reduce mental health symptoms in the future, which may help in turn to
have higher life satisfaction.
In addition, life satisfaction forecasted higher health perception and lower self-reported
pain. This was the first longitudinal study to examine this effect. Cross sectional studies found a
positive relationship. Happy people self-reported better health and fewer unpleasant physical
symptoms (Kehn, 1995; Mroczek & Spiro, 2005; Røysamb, Tambs, Reichborn-Kjennerud,
Neale, & Harris, 2003). Specific to childhood cancer survivors, we could interpret this result that
when cancer survivors are satisfied with their life, they are more inclined to see things in a
positive way. Therefore, their optimism and happiness in life may make them feel less pain or
complain less of health issues, and subjectively think that their health is good. However, life
satisfaction did not predict health outcomes other than perception of health and pain. This means
that life satisfaction does not help with medical issues, but instead on how they perceive their
health. Other studies in different populations found a relationship between health outcomes and
life satisfaction. It may be that life satisfaction does not have a direct effect on medical
conditions but instead may be associated with another variable (for example, better health habits
or lower mental health) that produce better health in the future.
5.5

Implications
Although cancer can produce negative psychological consequences, research has shown

it can also lead to positive psychological transformation. A critical question in the resilience
literature may be to understand the processes that are central to the emergence of positive
outcomes and whether it has an impact on mental illnesses and health. The results of this study
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provide additional information about the relationships between life satisfaction, PTG, and other
variables. The implications of the results from this study are significant to cancer survivors,
psychologists and health care providers in general.
By gaining an understanding of life satisfaction in cancer survivors, effective
interventions can be developed and psychologists can be better prepared to help survivors not
only to adjust and to adapt to life after cancer, but also to potentially thrive in ways that they
otherwise may not. This study underscores the importance of raising clinician’s awareness of the
possibility of perceived positive impact from their cancer experience. Psychologists should
consider opportunities to decrease symptoms of anxiety and depression as a means to manage
emotional distress and increase life satisfaction, which in turn could decrease anxiety,
depression, and somatization. A therapy that uses happiness and promoting appreciation of life
could be helpful to reduce anxiety, depression, and somatization complaints with this unique
population. Several effective therapies on promoting life satisfaction have been reported such as
imitating traits of happy people (Fordyce, 1983), committing acts of kindness (Otake, Shimai,
Tanaka Matsumi, Otsui, & Frederickson, 2006) expressing gratitude (Emmons & McCullough,
2003), visualizing and writing about the desired future image of themselves (King, 2001), and reexperiencing happy life experiences (Lyubomirsky, Sousa, & Dickerhoof, 2006). In addition,
rehabilitation programs and other medical therapies offered by medical staff could jointly
involve psychologists and counselors. This joint team could enable survivors to find meaning
and satisfaction with their life, which may hopefully help them perceive their health to be better
and therefore experience less pain.
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5.6

Limitations and Future Directions
The results from Aim 1 helped identify that PTG and life satisfaction were distinct yet

slightly correlated. It is possible that these two constructs have other relationships that need to be
explored further. Perhaps life satisfaction is an outcome of PTG or may even be associated
through a third variable (e.g. personality or finding meaning). For instance, Triplett et al. (2011)
found an indirect effect where PTG predicted life satisfaction through finding of meaning. They
argued that PTG provides an increased sense of meaning and purpose in life, which in turn
changes the life narrative and provides satisfaction in life (2011). Another study from Flix et al.
(2013), examined PTG and life satisfaction with life satisfaction as the outcome in a multiple
regression analysis with PTSD. This model suggested a significant relationship. However, when
testing the relationship without PTSD from the model, the relationship was not significant. These
findings confirmed that PTG and life satisfaction are related but different constructs and PTG
may predict life satisfaction when experiencing trauma. Therefore, the relationship between PTG
and life satisfaction needs to be analyzed further with life satisfaction as the outcome of PTG or
with an indirect effect through the association with a third variable.
In addition, PTG and life satisfaction were examined as possible compensatory mediators
to explain why cancer survivors, despite facing a threatening life disease and many side effects
from their treatment, have low mental health problems. Within the field of resilience, three types
of resilience models have emerged (i.e., compensatory, protective, and challenge) that explain
how resilience factors work to change the trajectory from risk exposure to negative outcomes
(Fergus & Zimmerman, 2005). A compensatory model has a resilience factor that counteracts or
operates in an opposite direction to a risk factor. The resilience factor has a direct effect on the
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outcome (Garmezy, Masten & Tellegen, 1984). Future research could instead examine PTG and
life satisfaction as possible risk-activated protective moderators. Masten suggests that a riskactivated protective buffer alters the impact of a hazard, like an airbag released in an automobile
during a collision that serves to protect the driver (Masten, 2001). PTG and life satisfaction
could, for example, buffer the effect of intense treatment (or some cancer diagnosis) on future
mental health problems, health perception and medical issues. Another possibility would be to
examine PTG and life satisfaction in a challenge resilience model. In a challenge model, there is
a long-term association between a risk factor and an outcome where a risk factor is associated
with negative outcomes, but also moderates the effect of the risk to lead to better outcomes
(Fleming & Ledogar, 2008). Individuals would be confronted with enough of the risk factor to
learn how to overcome it over time and not be overwhelmed by it. For example, recurrence of
cancer or cancer treatments could be risk factors that put cancer survivors in a repeated
challenging situation. These challenge risk factors need to be surmounted, hopefully preparing
cancer survivors for dealing with adversities in the future. As a result of these challenges, cancer
survivors could experience PTG and life satisfaction in the future.
Furthermore, the small effects of PTG in Aims 2 and 3 that were mentioned in the
discussion earlier represent some limitations in the findings and should be addressed in future
research. PTG was assessed as a long-term predictor with more than 20 years between diagnosis
and self-reported PTG. Future research should focus on assessing PTG closer to the diagnosis
and treatment so that cancer survivors could find more meaning and positive changes after being
free from their treatment. Future research should also assess PTG with older children at
diagnosis, who may have better memories of their experience and better understanding of the
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risks from having cancer. Finally, there are other interesting variables to include in the model for
examining predictors of PTG. A number of cognitive processing indicators as a positive way to
cope with a threatening event (e.g., positive appraisal and acceptance) have been found to relate
to PTG (Helgeson, Reynolds & Tomich, 2006; Linley & Joseph, 2004). For example, when
intrusive thoughts are actively processed early in the cancer experience rather than ignored, they
are likely to result in a better psychological outcome (Manne et al., 2004). Likewise, the
theoretical framework used by Tedeschi & Calhoun, (2004) proposed that the degree to which an
individual perceives a traumatic event as threatening and is actively and deliberately thought
about, would influence the amount of PTG experienced. In this study, the only variable we have
for analyzing cognitive abilities was special education programs, which was an imperfect proxy.
It may better reflect health issues given its pattern of effects. Future research should focus more
deeply on cognitive processing as a precursor to raise awareness of the positive outcomes of the
event. The theory of PTG also suggests that the traumatic event that occurs must be challenging
enough to the assumptive world of the individual in order to be a catalyst for the cognitive
processing necessary for growth. In other words, there must be a sufficient amount of perceived
threat to one’s beliefs and well-being for PTG to develop (Tedeschi & Calhoun, 2004). Threat of
mortality as well as threat to a person’s overall belief system may need to be analyzed further as
a predictor for PTG in cancer survivors, as a diagnosis of cancer involves an inherent threat to
mortality and often challenges how one sees him/herself, others and the world.
Another limitation is the use of some measures that may not represent the best measures
available for some variables. Special education programs were mentioned earlier as an imperfect
proxy for cognitive processing. Social skills were assessed using questions on how well a child is
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getting along with peers, parents, and siblings as well as how independent the child was. Being
independent may not fully define how sociable a person is. For example, children who suffer
from autism spectrum disorder are usually able to work independently while at the same time
experiencing severe impairment of social interactions (Baron-Cohen et al., 1999; Constantino et
al., 2006). Social skills are a broad concept that may be difficult to measure as a construct
(Adams, Streisant, Zawacki, & Joseph, 2002). Generally, social skills means both to be an index
of children’s interest and performance across several areas, including how easily they make
friends and get along with other children (e.g., peers and siblings), assimilate into social groups
(e.g., organized youth clubs), and negotiate other activities (e.g., school, extracurricular
activities, and sports). Therefore, for future research, an optimal social skills variables should
include not only how well a child gets along with others, but also how involved he or she is in
social groups, and how well he or she is able to negotiate with others in activities. Other
measures of social skills could be used in future research such as the LCI measure specialized in
defining social functioning for children and adolescents with chronic illness (Adams et al.,
2002). This measure took into consideration some restrictions of physical activity, interruption
of daily activity (e.g.: school), changes in physical appearance (e.g.: scars), and modifications in
life style (e.g.: dietary restrictions) that may be important to consider for childhood cancer
survivors.
Similarly, the intensity of treatment was assessed as a dichotomous variable and may not
completely represent the broader type of intense treatment that cancer patients had faced. Future
research should assess intensity of treatment with a wide range of intense treatments. For
example, the Intensity of Treatment Rating Scale (ITR) was developed to classify diseases and
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treatments for pediatric oncology patients into four groups, from minimally intensive to most
intensive (Werba et al., 2007). This variable better represents the wider range of treatment
intensity that cancer survivors may have to face during their medical procedures. This treatment
intensity variable could also be helpful to examine in future research the effect of intensity of
cancer treatment in the experience of PTG and life satisfaction.
As the most interesting finding from this study came from life satisfaction, life
satisfaction needs to be explored further as an important variable in the childhood cancer
survivor literature. Specifically, future research should further examine the relationship between
life satisfaction and mental health. In our study, life satisfaction was examined only at 2003.
Surveys could include both variables at different time periods so we can compare them over time
and examine if the relationship remains the same. In addition, childhood cancer survivors were
diagnosed between infancy and 9 years old in our sample. It would be interesting to compare the
findings with older children as well as adults to see if this relationship will change with the
sample. Lastly, future research should examine the relationship between mental health and life
satisfaction with a different cohort such as comparing the results between survivors and siblings
to explore the uniqueness of life satisfaction in cancer survivors compared to a “cancer-free”
population.
In conclusion, this dissertation brought more insight on the long-term effects of PTG and
life satisfaction for childhood cancer survivors. In particular, these findings showed that being
satisfied with life could help childhood cancer survivors to have less psychological issues and a
better perception of health in the future. These relationships can provide guidance to mental
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health practitioners for therapies focusing on improving life satisfaction as a way to decrease
anxiety, depression, somatization, and pain of childhood cancer survivors.
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