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ABSTRACT OF THE THESIS
Functional Status in Children Diagnosed with ALL: Age and Gender Effects
by
Sean Eugene Evans
Master of Arts, Graduate Program in Psychology
Loma Linda University, June 2004
Dr. Janet Sonne, Chairperson
Age and gender have been purported as important variables in predicting the
outcome of children diagnosed with leukemia. This study examines the relationship
between age and gender as predictors of functional status in children following the
completion of the induction phase of their treatment (i.e., approximately 5-weeks
following their diagnosis) for acute lymphocytic leukemia (ALL). Prior to analyses, it
was asserted that boys and girls would indicate unique experiences of perceived pain
intensity and would yield significant differences in functional status scores as measured
by the children’s parents. A sample of 50 boys (N=33) and girls (N=17) between the
ages of 4 to 17 years, who were diagnosed with ALL, were examined for correlations
between functional status and age. Furthermore, a model for perceived pain intensity as a
potential mediator between age, gender, and functional status is offered. Results indicate
that age was significantly correlated and predictive of functional status and that boys
were significantly higher in functional status scores. Exploratory analyses were
performed, highlighting the need for future research in this area.

ix

Introduction
Cancer accounts for more deaths among children than any other childhood
disease, and is second only to accidents as the leading cause of death in children in the
United States (Vami, Blount, & Quiggins, 1998). The most prevalent form of cancer
diagnosed in children is acute leukemia, followed by brain tumors, lymphomas
(Hodgkin’s disease and non-Hodgkin’s lymphoma), neuroblastoma, soft tissue sarcomas,
Wilm’s tumor, and bone tumors (Vami, Blount, & Quiggins, 1998). The most common
form of acute leukemia and the most prevalent form of childhood cancer in general is
acute lymphoblastic leukemia (ALL), which accounts for 78% of all acute leukemia
(SEER, 1999). Some estimates predict that approximately 2,700 children will be
diagnosed with leukemia in the United States during the year of 2002, with roughly 2000
of those children being diagnosed with ALL (American Cancer Society, 2002).
A child diagnosed with acute leukemia prior to the mid 1970’s had little hope for
survival, with the diagnosis of leukemia resulting in the inevitable death of the child.
Fortunately, advances in the past 25 years in the fields of biomedical sciences and
technology have resulted in improved diagnosis and treatment of acute leukemia (Vami,
Blount & Quiggins, 1999; Armstrong & Mulhem, 1999). What was once considered to
be an incurable, fatal disease is now considered to be a life threatening, chronic disease
(Vami, Blount, & Quiggins, 1999). Current estimates suggest an overall long-term
survival rate of approximately 70%, with some forms of leukemia asserting a survival
rate of over 80% (Armstrong & Mulhem, 1999; Margolin & Poplack, 1997). The term
“survival” is usually used in the context of referring to the “relative survival rate,” which
is defined as those persons who are living five years following the diagnosis of cancer,
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regardless of whether those persons are disease free, in remission or receiving treatment
with evidence of cancer (American Cancer Society, 2002). Thus, the emphasis for many
researchers has been to focus on the long-term survival issues, such as psychosocial
quality of life, coping, and adjustment to serious life-threatening illness rather than a
focus on crisis intervention and issues related to the imminent death of the child (Vami,
Blount, & Quiggins, 1999).
Pediatric Leukemia
Leukemia is a malignant disease (i.e., cancer) of the white blood cells that
originates in the cells of the bone marrow but then spreads to other areas of the body
including the blood, lymph nodes, the spleen, liver, central nervous system (CNS),
testicles or other organs (American Cancer Society, 2002). This is in contrast to many
other forms of childhood cancers that begin in various organs of the body and then spread
to the bone marrow (American Cancer Society, 2002). Leukemia is generally divided
into two major types: acute (i.e., rapid growing) and chronic (i.e., slow growing;
American Cancer Society, 2002). Because the chronic type is so rare in children, it is out
of the scope of the current paper and will not be discussed any further (for a more
thorough review, see American Cancer Society, 2002). Acute leukemia is further divided
into acute lymphoblastic (or lymphocytic) leukemia (ALL) or acute nonlymphoblastic
leukemia (ANLL; American Cancer Society, 2002). Acute nonlymphoblastic leukemia
(ANLL) is also referred to as acute myelogenous leukemia or acute myeloid leukemia
(AML). It should be noted that according to the American Cancer Society, these terms
are relatively synonymous.
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Acute leukemia is characterized by the rapid multiplication and accumulation of
immature, functionless cells in the marrow and blood (American Cancer Society, 2002).
Because of the disease process, the bone marrow is unable to produce normal blood cells
and platelets. The effects of these blood cell deficiencies are: easy bruising and bleeding
(due to decreased platelet count), paleness and fatigue as the result of anemia (due to
fewer or ineffective red blood cells), and immune system suppression (as a result of the
impaired white blood cell dysfunction; American Leukemia & Lymphoma Society,
2002).

Leukemia is typically treated with the use of multi-agent chemotherapy that is
administered in three distinct phases (reviewed in Armstrong & Mulhem, 1999). Phase
1, referred to as the induction phase, lasts approximately 28 days and is designed to
eradicate all measurable indications of leukemia. Phase 2, referred to as the
consolidation or intensification phase, involves intense, high dosages of chemotherapy
that is designed to further suppress the production of malignant cells. Because the
chemotherapy treatment is intensive during this period, it is not uncommon for children
to require repeated hospitalizations every 3 weeks over a period of approximately 6
months, primarily due to the children’s compromised immune systems. The final phase,
the maintenance phase, involves the use of oral, subcutaneous, and intravenous
chemotherapy administered for approximately 1.5 years following the completion of
consolidation. One of the major challenges in treating leukemia is the risk of the disease
spreading into central nervous system (i.e., the spinal cord and brain). Therefore,
chemotherapy agents are administered into the cerebrospinal fluid, via lumbar punctures
or spinal taps, in order to prevent possible diffusion into the spinal cord and brain. Given
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the nature of both the illness and its treatment (i.e., chemotherapy, bone aspirations,
lumbar punctures, etc.), pain is a common experience reported by patients with cancer
(Syrjala & Abrams, 1999).
Pain Associated with Pediatric Leukemia
Pain is a complex phenomenon that has been the topic of discussion and debate
for thousands of years (Gatchel, [1999] provides an excellent historical overview).
Arguably the most accepted current definition of pain comes from the International
Association for the Study of Pain (IASP), which defines pain as an unpleasant sensory
and emotional experience associated with the actual or potential tissue damage or
described in terms of such damage (IASP, 1979). The IASP definition of pain integrates
the importance of sensory, as well as emotional experience (i.e., psychological) into the
individual’s perception of pain. Additionally, the pain experience is not a simple
determination based solely on the extent of tissue damage (Schechter, Berde, & Vaster,
1993).
The IASP’s definition of pain reflects the major changes that have taken place
since the 1950’s. Probably the most significant contribution to the area of pain research
has been the introduction of the “gate control theory” of pain (Melzack & Wall, 1965).
The gate control theory of pain posits that the experience of pain is a complex interaction
of psychological and physiological factors that collectively contribute to the perception of
pain. Furthermore, Melzack and Wall (1965) suggest that nocioception (which refers to a
noxious or unpleasant sensation) is significantly different from the experience of pain
(which is a sensory and/or emotional experience associated with tissue damage). Thus,
context, biological variation, previous pain experience and a variety of cognitive factors
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can modify the experience of pain (Schechter, Berde, & Vaster, 1993). The gate control
theory of pain is a radical departure from the biomedical reductionistic approach, which
focused exclusively on the biological or physiological mechanisms of pain, and reflects
the shift in medicine to embrace a biopsychosocial model of health and illness (Gatchel,
1999).
Pain is a common experience reported by children and adolescents, including both
those who are diagnosed with illness (e.g., cancer) and those who are “healthy” (Perquin,
et ah, 2000; Miser, 1999). The pain experienced by children diagnosed with cancer can
arise from one or more of the following categories: 1) cancer-related pain, 2) procedure
related pain, 3) other-therapy related pain, and/or 4) other etiology, unrelated to cancer
(Miser, 1999). In her review of the literature, Miser (1999) highlights that the pain
experience of children diagnosed with cancer indicate that therapy (or procedure) related
pain is more commonly reported as the source of their pain, as opposed to the disease
itself (i.e., cancer-related pain). This finding is in contrast to the studies focusing on
adults diagnosed with cancer whose reports indicate that the malignancy was more often
related to the experience of pain (Miser, 1999). Therefore, assessing the origin of the
pain experience of children diagnosed with cancer is a challenging task as there can be
more than one pain source and the perception of these sources can change over the course
of development.
Another important point that needs to be emphasized in this review of the pain
associated with pediatric cancer is the distinction between acute and chronic pain. Acute
pain is a term that is generally used to describe the pain associated with a brief episode of
tissue injury or inflammation, such as the pain that may be associated with a surgery or
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trauma (e.g., skinned knee, fracture, etc.), and it is expected that in most cases the pain
diminishes over a relatively short period of time (Schechter, Berde, & Vaster, 1993).
Chronic pain, on the other hand, is described as a near-constant pain that persists over a
period of three months or longer (Schechter, Berde, & Vaster, 1993). Chronic pain can
be a significant factor in a child’s life as it may limit their ability to attend school
regularly, cause untold suffering to the child and his or her family, and potentially lead to
other problems later in adulthood, such as the avoidance of work (Schechter, Berde, &
Vaster, 1993).
Psychosocial and Physical Health Outcomes Associated with Pediatric Cancer
In addition to pain, children diagnosed with cancer and their families are
confronted with the challenge of developing strategies to cope with a myriad of other
psychosocial stressors (Riser, et al., 2000; Kazak, et al., 1994; Kupst et al., 1995).
Coping with the major transitions that are concomitant with cancer is a complex and
multidimensional phenomenon that involves multiple facets of a child’s ecology and
family system (Kazak, Simms & Rourke, 2002).
The focus of pediatric cancer outcomes has seen a dramatic shift in the past few
decades. Because children were not expected to survive their illness, traditional measures
focused on disease control and length of survival; therefore, emphasizing the quantity of
human life. However, with the improvement in treatment efficacy, researchers are able to
adjust their focus on examining the quality of survival, including psychosocial and
physical health outcomes (e.g., functional status; Lansky et al., 1987). As a result of this
shift in focus, significant contributions have been made to the corpus of literature
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examining the psychosocial and physical health outcomes associated with surviving
childhood cancer.
Despite these contributions, recent reviews of the literature have highlighted
deficits in the field. For instance, Eiser, Hill and Vance (2000) systematically reviewed
the research methods of twenty studies examining the psychological consequences of
surviving childhood cancer. The results of the review underscore some of the
methodological obstacles confronting the study of childhood cancer, such as poorly
reported medical information (e.g., time since diagnosis & time since remission),
heterogeneous samples (e.g., mixing leukemia & bone cancers), the self-selection of
participants, inadequate measurement, and a dearth of longitudinal designs (Eiser, Hill, &
Vance, 2000). Heterogeneous samples, for instance, complicate outcome findings due to
the unavoidable confounding of unique experiences due to pain or disabilities resulting
from the disease process and treatments specific to the type of cancer (e.g., ALL vs. brain
tumors). Also, the relative absence of studies incorporating a longitudinal approach has
limited the amount of information attained regarding changes in coping and functioning
over time. Of the studies reviewed, only Kupst et al., (1995) utilized a longitudinal
design in studying the long-term impact and changes associated with surviving childhood
cancer (reviewed in Eiser, Hill & Vance, 2000). Overall, this review challenges future
research to better control study samples, incorporate more complex designs (e.g.,
longitudinal designs), and utilize more psychometrically sound measurement.
Eiser, Hill and Vance (2000) state that some of the difficulties faced in regard to
measurement include the challenge in choosing measures that are suitable across wide
age ranges, the absence of cancer-specific measures, and their suggestion that some
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questionnaires are too distressing or intrusive. It should be mentioned that the current
study has attempted to control for those factors purported by Riser, Hill and Vance
(2000); specifically, it has incorporated psychometrically sound instruments and rigorous
inclusion criteria for pediatric leukemia patients within the context of a longitudinal
design.
Adding to the complexity of interpretation of findings is the fact that outcome
studies on pediatric leukemia have focused on a variety of areas, including psychosocial
outcome measures (e.g., depression, anxiety, post-traumatic stress disorder, etc.) and
physical outcomes measures (e.g., functional status, pain intensity, and disease-free
survival). In an attempt to delineate some of the complexity, the next several sections
will review outcome research and children’s factors that affect these outcomes.
Psychosocial Outcome Measures
Studies that have examined depression in patients surviving childhood leukemia
have found evidence suggesting that these children experience a spectrum of symptoms
ranging from those reporting depression (Rao, Malhorta, & Marwaha, 1992; Kashani &
Hakami, 1982; Koocher & O’Malley, 1981) to those who experience minimal symptoms
that are similar to “normal” samples (Brown, Kaslow, Maden-Swain, et ah, 1993;
Schoenherr, Brown, Baldwin, & Kaslow, 1992).
The experience of anxiety (Kazak, Barakat, Meeske, et ah, 1997; Stuber, Nader,
Housekamp, & Pynoos, 1996; Kazak, Christakis, Alderfer & Coiro, 1994; Rao, Malhorta,
& Marwaha, 1992) and post-traumatic stress symptoms (Kazak, et ah, 1997; Stuber,
Christakis, Housekamp & Kazak, 1996; Stuber & Nader, 1995; Mr, 1987; Koocher &
O’Malley, 1981) related to the diagnosis and treatment of leukemia has been another area
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of psychosocial functioning that has received considerable attention. Not surprisingly,
these studies asserted varying levels of anxiety and post-traumatic stress levels amongst
these children, ranging from relatively normal levels of anxiety (e.g., Kazak, et ah, 1997)
to an ever-present fear of the potential that the child may relapse into cancer (Koocher &
O’Malley, 1981).
Many of the psychosocial outcome variables mentioned previously have been
used to study not only the child diagnosed with cancer, but also siblings, parents and the
family unit. For instance, Koocher and 0”Malley (1981) reported that siblings often
experience guilt and jealousy towards their sibling with cancer. Furthermore, it was not
uncommon for siblings to worry themselves about someday being diagnosed with cancer
(Koocher & O’Malley, 1981). Bendor (1990) indicated that siblings reported feelings of
anxiety and isolation, which were attributed to perceptions of parental injustice and
deprivation, anger and the fear of death and vulnerability. Specifically, siblings between
the ages of 8 to 13 years reported loneliness and anger associated with guilt. Children
between the ages of 14 to 19 years indicated that they felt guilt and to a lesser extent
anger, but desired to pursue own needs (Bendor, 1990). Therefore, the impact of cancer
ripples throughout the family context, indirectly affecting the lives of siblings.
Parent’s psychosocial functioning has also received noteworthy attention (Kazak
et al., 1997; Grootenhuis & Last, 1997; Stuber, et al., 1996; Kazak, Segal-Andrews &
Johnson, 1995; Koocher & O’Malley, 1981). In general, these studies suggest that many
parents of children diagnosed with cancer experienced significant levels of emotional and
psychological distress. For example, Koocher and O’Malley (1981) found that the time
of diagnosis was by far the most difficult and stressful time for the parents, with
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relatively high levels of anxiety remaining for three-months to one-year following their
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child’s diagnosis. Similarly, Rao, Malhorta, & Marwaha’s (1992) study on the
experiences of children diagnosed with leukemia and their parents found that
approximately 86% of the parents feared that their child would die. Furthermore, these
parents initially reported reactions of depression and anger following the diagnosis of
their child. Also, fathers and mothers reported significantly higher scores on measures of
neuroticism relative to control samples (Rao, Malhorta, & Marwaha, 1992).
One interesting trend that was reported in several of the studies was the tendency
for mothers to report more emotional distress, such as depression and anxiety symptoms
(Kazak et ah, 1997; Grootenhuis & Last, 1997; Stuber, et ah, 1996; Kazak, SegalAndrews & Johnson, 1995). For instance, Grootenhuis & Last (1997) examined the
emotional reactions and concerns of parents of children who were in remission or had
relapsed. The authors discovered that the parents of the children who relapsed reported
higher levels of anxiety and uncertainty relative to parents with children in remission.
Also, there were no reported differences between mothers and fathers in regard to the
number of concerns regarding their children’s future. There were, however, significant
differences in the amount of emotional distress reported by mothers and fathers. The
fathers of the study evidenced little reported distress on measures of psychological
disturbance, despite their concerns for their children. One explanation for the observed
differences between mothers and fathers relates to traditional caregiving responsibilities
and distribution of labor (Kazak, Segal-Andrews, & Johnson, 1995). Mothers have
traditionally been prescribed the role of rearing children and caring for their needs, while
fathers have traditionally been in the labor force outside the home. Traditionally, it has
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been the mothers who are more responsible for caring for their sick children and are more
directly involved physically and emotionally, whereas, fathers are less proximal to the
care of their child and are able to focus on other aspects of their life, such as work. Thus,
fathers report comparative levels of concern for the future of their child; however, their
immersion in the work force creates an emotional distancing that can dampen the
emotional salience of their ill child.
Physical Health Outcome Measures
In addition to psychosocial functioning, physical health outcomes have been
identified as important measures of adaptive or maladaptive coping and are typically
measured as in terms of pain relief or functional status (Vami et al., 1996). Functional
status is an informative measure of the child’s daily functioning. Thus, functional status
can be implemented as a general measure of outcome, as it measures the degree to which
the child can resume daily activities.
Stein and Jessup (1990) developed one of the more respected and
psychometrically sound measures of functional status in order to measure the health
status of children with and without chronic physical illness and can be used with children
between the ages of 0 to 16 years of age. The Functional Status II- Revised (FS II-R;
Stein & Jessup, 1990) has been reported as being particularly strong for measuring the
health status of children with chronic physical conditions who are not disabled.
Additionally, the FS II-R employs the use of parent or health professional reports, thus
eliminating confounding differences between child self-reporting and reporting by others.
Other measures of physical health have been developed to assess children’s
perceived levels of the pain experience. Among the more widely used are the Poker Chip
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Tool (Hester, 1979), the Faces Scale (Bieri, et al, 1990), and the Visual Analogue Scale
(VAS). The Poker Chip Tool (Hester, 1979) allows children to choose pieces of pain or
“hurt (typically there are 1 to 4 chips) that represents their current perceived levels of
pain. The Faces Scale (Bieri, et al., 1990) utilizes different drawings of faces that depict
different levels of expressed pain. The VAS is a popular measure that uses vertical or
horizontal lines with verbal, facial or numerical anchors on a continuum of pain intensity.
Each of the above mentioned measures has its advantages and disadvantages, and the age
range with which the tool is most effective.
Outcome Assessment Approaches
The approach to outcome assessment has been demonstrated as an important point
of consideration, as different approaches have yielded different results. Typically, studies
have implemented measurement using patient self-report (e.g., Kazak, et al., 1994),
parent’s reports of the patient (e.g., Rao, Malhorta, & Marwaha, 1992), and/or
professional (e.g., physician, nurse, etc.) reports of the patient and/or family (Kupst, et
al., 1982). As one can imagine, each participant in the experience of cancer has a very
different perspective of the experience. Thus, a child’s perspective, as indicated by the
endorsement of items on a self-report, may yield very different glimpse of his or her
experience than a parent’s report of the child’s experience.
Eapen, Revesz, Mpofu, & Daradkeh (1999) examined differences in self
perception profiles in children diagnosed with cancer as reported by the child and the
child’s parents. Eapen et al., (1999) employed the use of standardized measures that
could be reported by the child and the parent. The importance of using a standardized
measure, as opposed to non-standardized measurement (e.g., interviews), was that it
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allowed the researchers to compare the child and parent’s scores with a normative
sample. Eapen et al., (1999) found that children tended to score themselves significantly
more negatively than their parents. Eapen et al., (1999) suggest that parents’ scores were
more similar to norms, even on those dimensions that are more “objective” and factual,
such as academic performance. Thus, the authors conclude that self-reporting by children
with cancer may be somewhat more negative than other perspectives (e.g., parents,
teachers, physicians, etc.). These findings further support the critique provided by Eiser,
Hill and Vance (2000) calling for better management of issues related to measurement.
Although some of the studies previously mentioned (e.g., Koocher & O’Malley,
1981; Rao, Malhorta, & Marwaha, 1992) would suggest that children diagnosed with
cancer and their families have a poor prognosis, other studies have suggested a somewhat
more complicated trajectory. Kupst and colleagues (Kupst, et al., 1995; 1988, 1984,
1982) have made substantial contributions to our understanding of both the short-term
and long-term psychosocial impact of childhood leukemia on the patient, as well as the
family, as they have followed the same group of pediatric leukemia patients and their
families over the course of ten years.
Kupst et al., (1982) examined family coping at one-year post-diagnosis of
leukemia. Their findings suggested that there was a significant positive correlation
between family functioning (as rated by patient’s mother and physician) and the age of
the child at diagnosis. Remarkably, the majority of these families (approximately 72%)
demonstrated appropriate and constructive coping on scales of family coping. This does
not suggest that the families were in denial or “forgot” the difficulties of the first year of
treatment. However, it did highlight that once children were in remission, most families
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were able to resume a somewhat normal pace of life. Another important finding of this
study was that family coping scores were relatively stable at one-year post-diagnosis,
despite the inconsistent trend of upward and downward fluctuations of family member
coping (Kupst, et ah, 1982). Overall, Kupst and her colleagues have provided much
needed insight into the experiences of children and their families following the diagnosis
of leukemia. This long-term study succeeded in meeting the empirical rigor put forward
by Eisner, Hill and Vance (2000), in that the study’s design was longitudinal, the subject
sample was disease specific (i.e., leukemia), and adequate measurements were used.
Despite Kupst et al’s empirical rigor, ALL and ANL were mixed in her sample; thus, the
degree to which her sample was disease specific is arguable.
Children’s Factors Affecting Outcomes
There is considerable variability in reported psychological and physical health
outcomes associated with pediatric leukemia. The variability has been partially explained
as relating to issues of mixed types of diseases within study sample, different persons as
the focus of study (e.g., patient, parents & siblings), multiple reporters (e.g., self, mother,
etc.), and different areas of functioning examined (e.g., psychosocial, functional status,
etc.). In addition to these issues, individual characteristics of the child diagnosed with
cancer also contribute to differences in outcome. Rutter (1980) has identified several
individual characteristics that tend to moderate the effect of stress on the child. These
factors include age, gender, genetic factors, temperament, intelligence, and other
problem-solving factors (Rutter, 1980).
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Age ofpatient at time of diagnosis. The age of the child at the time of diagnosis as been
identified as an important factor in predicting outcome in children diagnosed with cancer.
There is ample evidence to suggest that certain age ranges are correlated with favorable
(and unfavorable) outcomes. Unfortunately, the relationship between favorable outcome
and age does not follow a simple linear trajectory and suggests that age is perhaps far
more complex than one may initially assume.
Rutter’s (1983) review of the literature on developmental issues pertaining to
children’s coping with stress delineates several points regarding childhood age and
coping. Rutter (1983) notes that the period of greatest risk seems to fall roughly between
approximately 6 months to 4 years. Rutter indicates that circumstantial evidence seems
to suggest that children under the age of 6 months have not established selective
attachments with their primary caregivers and therefore, are not as apt to display the
distress that is associated with separation anxiety during hospitalization (Rutter, 1983).
On the other hand, children older than 4 years seem to show less vulnerability, a finding
that is most likely due to children’s improved cognitive skills and ability to comprehend
that the absence of their parents during periods of hospitalization did not represent
abandonment (Rutter, 1983). Rutter (1983) suggests that the poorer adjustment
experienced by hospitalized children is partially related to the fact that children of
different ages focus on specific aspects of trauma (e.g., disease, divorce, etc.), thus
implementing the appropriate coping strategy for that particular aspect of the trauma.
Therefore, Rutter (1983) acknowledges that children cope with illness or stress with
flexible approaches and tend to focus on different aspects of the stressors based on their
level of cognitive development.
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Although their study predates Rutter (1983), Knudson and Natterson (1960)
provide an important theoretical extension of Rutter’s work by noting that children of
different ages tend to focus on different aspects of their traumatic experience. Knudson
and Natterson (1960) studied children who were diagnosed with leukemia, which was
then considered a fatal illness. Their results suggested that children less than 6 years old
seemed to be more irritable, withdrawn, and demonstrated significant social regression.
Children ages 6 to 10 years were less fearful of the hospital situation and were able to
better tolerate the absence of their primary social support (i.e., their mother and father)
when compared with the younger children. The 6 to 10 years old children tended to
focus on and were more fearful of medical procedures (e.g., lumbar punctures). Knudson
and Natterson (1960) further suggested that children 10 years and older were more fearful
of death, suggesting that they were aware of both their own mortality and the mortality of
their hospitalized peers. Knudson and Natterson (1960) did not assert that one age
necessarily did better; however, they did highlight that children at each age level perceive
experiences with varying degrees of threat and stress. Although Knudson and Natterson
did not explain their findings in these terms, it does seem that their work suggests that
children’s focused perception or awareness mediates the relationship between age and
outcome. Furthermore, their work underscores the importance of using psychometrically
robust instruments that can tap into various aspects of the disease experience perceived
by children.
Collectively, these studies would suggest that after a certain point (after 4 years)
age is positively correlated with better outcomes (i.e., the older one is the better their
outcome). This is typically explained as being related to the greater cognitive control that
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children have as they move from a pre-operational to concrete operational age. The
assumption would be that this linear trajectory would continue through adolescence.
However, increased age coincides with more sophisticated cognitive processing and the
ability to perceive abstract concepts (e.g., death and isolation). During adolescence
children become particularly concerned about social relationships and identity formation
(Erikson, 1963). The impact of leukemia on adolescence merits a brief review.
It is generally asserted that cancer does not necessarily cause children and
adolescents to develop serious psychopathology (e.g., Kazak, et ah, 1994; Zeltzer, 1993;
Kupst, et ah, 1988). However, there is evidence to support the assertion that cancer and
its treatment can have long lasting effects on adolescents, including subclinical levels of
depression, poorer total self-concept, difficulty gaining independence, and more
foreclosed identity status relative to “normals” (Kashani & Hakami, 1982; Greenberg,
Kazak & Meadows, 1988; Zeltzer, 1993; Madan-Swain et ah, 2000). Furthermore,
Neville (1996) examined the psychological distress in adolescents with cancer and found
that those children who were diagnosed with leukemia reported the highest levels of
psychological distress on scales of anxiety and somatization when compared with other
cancer groups (e.g., Hodgkins disease, Ewings sarcoma, CNS tumors, etc.). Roberts,
Turney, and Knowles (1998) review of adolescent issues related to cancer is
commensurate with this body of literature highlighting that adolescents identify health
concerns, family relationship issues (e.g., dependence and emancipation conflicts),
concerns over body image, impaired peer relationships and school disruption as being
associated with their illness. However, Roberts, Turney, and Knowles (1998) also
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identified that some adolescents perceived their cancer experience as providing an
opportunity for personal growth.
In addition to the literature examining the psychosocial functioning of children
and adolescents diagnosed with cancer, the medical and epidemiological literature also
suggests that age at diagnosis is predictive of health outcomes and disease-free survival
rates (DFS). Lanzkowsky (1995) provides an overview of the risk factors at diagnosis
and their DFS percentages, including such factors as age, gender, white blood count, etc.
Since the focus of the current study is on age and gender factors, those variables will be
summarized in Table 1 below (Lanzkowsky, 1995, Table 14-14, p. 317):
Table 1
Factors Predicting Disease Free Survival Percentages
Factor
Age

Gender

Risk Factor at Diagnosis
< 2 years
2-10 years
>10 years

Disease-Free Survival (DFS)
67+/- 12 %
75+/- 5 %
51+/- 8 %

Male
Female

65+/- 5 %
74+/- 6 %

According Lanzkowsky (1995), those children between the ages of 2 and 10 years
of age have substantially better survival rates than children under 2 years and those
children over 10 years. Lanzkowsky’s (1995) suggests that there is a clear curvilinear
trend, with those children between the ages of 2 to 10 years old showing more successful
cancer outcomes. It is unclear if these preferred survival rates continue throughout
adolescence or if there is a certain point (e.g., 12 years) when Lanzkowsky stops
examining DFS. Although this information is very useful, Lanzkowsky does not offer an
explanation for these differences in DFS percentages.
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Similar to Lanzkowsky (1995), Niemeyer and Sallan (1998) suggest that age at
time of diagnosis is an important variable that has been correlated with prognosis.
Niemeyer and Sallan make the following statement:
Although all prognosistic factors should be considered treatment specific, certain
features appear to be consistently valuable. The latter include measures of total
leukemic cell burden, especially white blood count, and patient age (p. 1259;
italics mine).
Parallel to others (e.g., Lanzkowsky, 1995) no explanations offer as to why greater age at
time of diagnosis correlates with higher, more favorable DFS percentages. It is not clear
to medical researchers or psychologists whether the differences that are noted in age are
attributable to biological factors or psychological factors.
The literature cogently argues that outcomes improve as a function of age, with
the period of middle childhood being associated with better outcomes. Furthermore,
adolescence has been presented as a period of risk and poorer outcome associated with
cancer. However, other studies have challenged middle childhood as being a period of
increased resilience. Koocher, O’Malley, Gogan and Foster (1980), for instance, have
argued that many of the children from their study experienced residual psychosocial
sequelae, including depression, anxiety and poorer self-esteem. Additionally, their data
assert that those children with “adjustment problems” had a mean age of 7 years
(Koocher et al., 1980). Further, the average age at diagnosis associated with “good
adjustment” was 4 years and it is suggested that the younger child is less aware of the life
threatening implications of illness (Koocher et al., 1980). Koocher and O’Malley (1981)
compare childhood cancer survivors and their families to the myth of Damocles, where
the protagonist of the myth, Damocles, lives in constant perils as he dines at the king’s
banquet knowing that above him hangs a sword held by a strand of hair. Thus, survivors
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and their families are often referred to as having “Damocles syndrome” (Koocher &
O’Malley, 1981). Stuber (1996) also supports the notion that younger children may be
less impacted by chronic illness due to their limited awareness and developing
understandings of death as compared to that of the adolescent.
It is likely that the effect of age at the time of diagnosis on outcome is not linear
nor is it direct. Factors associated with age may in fact be mediating its effect (e.g.,
cognitive maturity, the meaning of threat of the illness [separation from parents vs. pain
of procedures vs. death], developmental stage [e.g., latency vs. identity formation]).
Another factor, however, may have complicated studies of the effects of age at onsetgender of the leukemia patient.
Gender of patient. Parallel to the literature on age at time of diagnosis, the research
examining the gender of the leukemia patient and outcome is inconsistent and complex.
Rutter (1983) suggests that, in general, boys tend to be more vulnerable to most kinds of
stress events, including hospital admissions, birth of siblings, divorce, etc. The reasons
for gender differences are not clear; however, Rutter (1983) suggests a few possibilities,
including differences in parental responses to boys, temperamental differences associated
with gender, and the different salience of stress in boys. Consistent with Rutter’s (1983)
assertions, Aldwin & Sutton’s (1998) review of the developmental literature on
vulnerability and resilience factors in children suggests that, in general, boys are more
vulnerable to stress than girls. Furthermore, boys show a greater tendency to display
maladaptive behaviors in response to stressful events (see Aldwin & Sutton, 1998 for
review).
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Kashani and Hakami (1982) examined depression in children and adolescents
diagnosed with cancer with the use of a semi-structured interview involving both the
patient and their parents. Their study revealed that 17% of their sample met the
diagnostic criteria for Major Depressive Episode (Kashani & Hakami, 1982). Of those
patients that were diagnosed as being depressed, all were male. Ostensibly, these results
should be interpreted guardedly and not generalized to the broader population of children
diagnosed with cancer. That being said, these results do seem consistent with the general
pattern demonstrated by others (e.g., Rutter, 1983).
Although boys have been presented as more vulnerable to stress and
psychological distress, these trends are not always supported by the empirical data. An
important consideration when discussing differences in psychological distress is to bear
in mind who is reporting. Perhaps some of the differences observed between boys and
girls are due to a reporter bias, where girls are perceived by the reporter as being better
adjusted. Self-reported levels of psychological distress offer a different picture of the
experience of cancer, particularly amongst adolescent males.
Kazak, Christakis, Alderfer, and Coiro’s (1994) study reflects an important shift
in our understanding of gender and reported levels of psychological adjustment. Kazak et
al. (1994) examined adjustment, learning problems and gender differences in a sample of
self-reporting adolescent leukemia survivors (and their parents), with the results of their
study highlighting some important gender differences. First, gender was associated with
differences on self-reports of anxiety and hopelessness. According to their findings,
males were significantly lower than normative peers and female subjects, while female
subjects’ scores were similar to normative peers on self-reported levels of anxiety
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(Kazak, et al., 1994). Second, Kazak et al., (1994) included a social desirability scale that
was used to measure the tendency for those subjects to want to “look good” on outcome
scales. Social desirability was significantly and inversely correlated with anxiety scales.
These results suggest that the boys’ underreporting of anxiety (relative to normative peers
and female study subjects) was statistically correlated with higher social desirability
scores. Thus, it appears reasonable that the lower anxiety score for males may have been
at least partly a function of their desire to “look good.” One has to wonder if these boys
may have been attempting to put up a stoic “front” in an attempt to appear more “normal”
than in fact they were really experiencing.
The suggestion that adolescent boys tend to underreport their psychological
distress, while adolescent girls are reporting expected or “normal” levels of distress is
interesting given that this patterns seems to somewhat follow a similar pattern of
responses between mothers and fathers. Several studies that have been mentioned
previously (e.g., Grootenhaus & Last, 1997; Kazak et al., 1997; Kazak, Segal-Andrews,
Johnson, 1995) indicate that fathers tend to report significantly lower levels of emotional
distress relative to mothers, despite their concerns for their children. To knowledge of
the current researcher, no studies have been done to explore possible links between the
styles of emotional expression of fathers and the emotional expressions of their sons or
daughters afflicted with cancer.
It is important to reiterate that the reported increased levels of psychological
distress observed in Kashani and Hakami (1992) and Rutter (1983) could be partially
explained by the approach taken by these researchers, who employed clinical interviews
and observations. Whereas others, such as Kazak et al., (1994) have implemented self-
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reported and parent reported, standardized measures to examine psychological distress.
Therefore, the reporter’s perception can have a tremendous impact on the results of the
data.
Similar to the research on age, medical and epidemiological studies have provided
evidence supporting gender differences in physical functioning. Lanzkowsky (1995)
highlights that females, in general, have better DFS percentages than males (see Table 1).
This may seem somewhat contradictory to Kazak et al.’s findings; however, it is
important to keep in mind that Lanzkowsky is referring to disease free survival and not
necessarily to the psychosocial well-being of the child, which as assessed in most studies,
is susceptible to influence by mediating factors such social desirability. Again,
Lanzkowsky does not provide insight into why these differences in DFS percentages,
rather he merely presents the percentage differences.
Gender is a variable that is widely regarded as an important individual
characteristic associated with psychosocial and health outcomes. However, Kazak et al.’s
(1994) statement that “gender has been overlooked as variable in the studies of long-term
survivors” (p. 76) highlights the tendency to underestimate gender in long-term research
and perhaps can be generalized to pediatric leukemia research. It is not clear to what
extent age and gender variables interact at different periods of the patient’s development,
producing differences in outcomes. The confusing and contradicting findings regarding
age and gender may be the result of mediating processes. One such mediating process
that appears relevant in the study of outcomes for leukemia patients is the patient’s
perception of pain.
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Pain Perception
In previous sections of the current manuscript, the focus has been primarily on
examining age and gender factors within the general framework of psychosocial
functioning and physical health outcomes (e.g., functional status and disease-free
survival). The literature review will now concentrate on the psychological aspects of
pain perception. McGrath (1993) has identified several predictors or characteristics of
pain perception. Included in these characteristics are age, gender, cognitive level,
previous pain experience, family learning and culture (McGrath, 1993). Each of these
psychological components of pain perception contributes to the overall experience of
pain in children; however, age and gender will be the focal point of the current review.
When reviewing the literature on pain perception differences as a function of age,
McGrath (1993) indicates that children at a very young age are able to recognize and
differentiate the complex and ubiquitous nature of pain. Perception of pain is then
largely shaped by the age of the patient, the cognitive level and previous pain experience.
Children will often conceptualize pain within the framework of their cognitive
understanding of the world and compare these understandings of pain with their previous
experiences with pain (McGrath, 1993).
More recent research has shown the interrelationship of age and gender in the
perception of pain. Goodenough et al. (1999) studied the age and sex differences in
children’s self-report of venipuncture pain. These authors assert that children perceive
two distinct components of the pain experience: pain unpleasantness and pain intensity
(Goodenough, et al., 1999). Pain intensity is related to the sensory component of pain
and is likened to the volume of radio. Thus, pain intensity describes the “loudness” of the
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experience of pain. Unpleasantness, on the other hand, seems to be related more the
affect or emotional components of pain and is likened to the “bothersomeness” of the
volume. Goodenough et ah, (1999) indicated that prior to their research, little research
had examined the age at which children meaningfully differentiate between these two
components of pain perception.
Goodenough and colleagues’ (1999) examination of pain perception in healthy
boys and girls between the ages of 3 and 15 years revealed several interesting findings.
First, their results indicated that across age, children reported less pain intensity and
unpleasantness with the increase in age, with the authors calling attention to the period of
about 8 years of age as a period of significant reduction in pain responses. Second, pain
intensity and pain unpleasantness were highly correlated with one another across age,
indicating that while these ratings reflected different aspects of the pain experience, there
is a high degree of association between the two dimensions. That being said, children
older than 8 years of age do seem to better differentiate aspects of pain (e.g., sensory and
emotional), as measured by instruments tapping into intensity or unpleasantness, than
their younger counterparts.
A third finding revealed by Goodenough et al., (1999) indicated that pain intensity
responses reported by children are mediated by a function of age. In other words,
between the ages of 3 and 8 years, perceived pain intensity decreases with age and there
are not significant differences between boys and girls between these ages. Interestingly,
perceived pain in children 8 years and older seems to be most mediated by gender with
no apparent age differences. The authors suggest that 8 to 9 years is a “critical age
bracket” for gender differences to appear (Goodenough, et al., 1999, p. 188).

26
Goodenough et al. (1999) asserts that the age differences reported in children younger
than 8 years is in part due to the increase in cognitive development and improved coping
skills. The gender differences seen in children after 8 years, on the other hand, are
explained as related to the differences that boys and girls express pain (Goodenough et
ah, 1999).
Goodenough et al, (1999) discusses criticisms of the research on gender and pain
perception (e.g., Fowler-Kerry & Lander, 1991) that has suggested that gender-related
differences to needle pain are erroneous interpretations of behavior due to the tendency
for girls to over report or “catastrophize” their experiences. Goodenough et al., (1999)
suggests that since their study utilized self-reports, gender differences may largely reflect
the tendency for boys to reluctantly report pain and is an acknowledged limitation of their
study. Goodenough’s discussion warrants further comment. First, Fowler-Kerry and
Lander’s (1991) assertions regarding the tendency for girls to over report and
catastrophize their experiences are not consistent with other studies (e.g., Kazak et al.,
1994) and may be considered pejorative with regard to female respondents. Second,
Goodenough et al.’s suggestion that the self-reporting method his study implemented
may have exacerbated gender differences by emphasizing the reluctance for boys to
report pain seems to be fit with the observations that have been discussed previously.
Goodenough et al.’s “limitation” stresses the importance of appreciating who reports as
much as what is reported. Third, the trend for boys to underreport pain (specifically,
emotional aspects of pain) continues to beg the question, “Why are boys over the age of 8
years, in particular, reluctant to acknowledge the emotional aspects of their experience
with cancer?”
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Ross and Ross (1984) examined gender differences between school aged children
(5 to 12 years) and discovered children were able to communicate their understandings
and experiences with pain; however, children’s responses were not clearly related to age
or gender. Sevedra et al. (1982) examined the gender differences in reported pain
amongst boys and girls between the ages of 9 to 12 years. Their data suggested that girls
differed from boys in both their selections of words to describe pain and in how they
emotionally responded to pain. These results indicated that girls tended to use words
such as “sad,
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miserable,” and “feel like crying” to describe their experience when

compared with boys. One should note that Sevedra et al.’s (1982) age range falls within
that “critical age bracket” as purposed by Goodenough et al., (1999). More research is
needed to understand these complex mechanisms.
McGrath (1993) correctly asserts that most likely boys and girls are equally
sensitive to pain, but differ in their responses to pain based on cultural, familial and
societal expectations. McGrath (1993) suggests that boys are most likely to suppress
emotional expression of pain and may be reinforced for more active pain-coping
strategies such as sports or physical activities. Thus, boys may be more encouraged to
appear stoic when experiencing pain. Girls, on the other hand, may be reinforced for
revealing their pain complaints to family members and may be encouraged to utilize
more passive pain-coping strategies, such as taking medication and resting (McGrath,
1993). It should be noted that although this makes intuitive sense, McGrath (1993) did
not provide empirical support for these assertions about gender differences in pain
expression.
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McGrath (1993) indicates that children who experience prolonged physical
distress as a result of chronic pain inevitably alter behaviors and activities (i.e., alter their
functional status) in order to accommodate their pain state. This can include the
withdrawal from peer relationships, school activities, and sports. As a result, these
children may experience isolation and frustration as a result. Palermo (2000) reports that
although studies have demonstrated that different aspects of child’s life are impacted by
pain, the specific prevalence and severity of children’s functional limitations associated
with pain are still unknown and warrant more research.
Statement of the Problem
The increase in research interest devoted to studying the impact that pediatric
leukemia has on the patient and the family has provided a robust literature from which to
draw upon. Numerous studies have established that age and gender are two important
variables in predicting outcome in children with leukemia. However, there still remains a
substantial degree of variability in reported outcomes of these studies. Some of this
variability is likely explained by methodological factors, such as measurement and
design, and reporting biases by patients and parents. One avenue that has received little
or no attention thus far and may help explain some of the unaccounted variance is the
clarification of the relationship between age and functional status as mediated by gender
and/or pain perception.
The aim of the current study is to examine different aspects of this large body of
research and propose a better delineation of the effects of age and gender on functional
outcome in children diagnosed with leukemia. In particular, the current study will

29
examine the influence of age as mediated by child’s gender and pain perception, on
functional status as reported by the parents (see Figure 1A & IB).

A.

(+)
Age
(Males)

(-)

B.

Pain
Intensity

(-)

^ Functional
Status

(-)

Age
(Females)

(+)

Pain
Intensity

(-)
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Figure 1A & B. Proposed conceptual models of the current study
Note: Positive and negative symbols indicate the expected valence of correlations
between variables.

The proposed model indicates that for boys and girls there is a direct but different
relationship between age and functional status and an indirect relationship mediated by
perceived pain intensity. For instance, the direct relationship between age and functional
status for boys is positively correlated, with an increase in age associated with an increase
in functional status (i.e., better functioning). Conversely, the direct relationship between
age and functional status for girls is negatively correlated. The indirect relationship
implies that there is a mediator, perceived pain intensity, which will account for a
substantial amount of the variance associated between age and functional status for boys
and girls, causing the direct relationship between age and functional status to no longer
be statistically significant (or at least the magnitude of the association will be
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substantially diminished). Finally, it is asserted that the relationship between perceived
pain intensity and functional status is negatively correlated, with increased perceived pain
intensity associated with reduced functional status (i.e., poorer functioning).
To the best of the author’s knowledge, this is the first model that has integrated
the literature focusing on predictors of functional outcome (i.e., age and gender) with the
literature that has examined predictors of pain perception (i.e., age and gender) into a
cohesive model that seeks to explore the specific relationships among these variables.
The question that this study seeks to answer is as follows: Is the relationship between age
at time of diagnosis and functional status mediated or moderated by other variables (e.g.,
gender and pain perception)? Based on this model, the following conceptual hypotheses
are offered.
Conceptual Hypotheses
1. Among boys in the sample, a statistically significant positive correlation is
predicted between age and functional status.
2. Among the boys in the sample, a statistically significant negative correlation is

predicted between age at time of diagnosis and self-reported perception of pain
intensity.
3. Among girls in the sample, a statistically significant negative correlation is

predicted between age at time of diagnosis and functional status.
4. Among girls in the sample, it is predicted that there will be a statistically

significant positive correlation between age at time of diagnosis and self-reported
perception of pain intensity.
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5. It will be clarified if pain perception mediates the relationship between age at time
of diagnosis and functional status. Structural equation modeling is one modality
used to analyze mediating relationships; however, given sample size restrictions,
multiple regression analyses will be used instead. In order to analyze for a
mediating effect, first a significant relationship must be established between age
at time of diagnosis and functional outcome. If this relationship is found to be
significant, then the mediator variable, pain perception, will be added to the
analyses. If the addition of the mediator variable renders the relationship between
age and functional status diminished or statistically non-significant, then pain
perception is mediating age and functional status. Baron and Kenny (1986)
suggest that if hypothesized mediator terms are not statistically supported, then
analyses to examine moderating relationships should be examined. If this is
warranted, then a hierarchical multiple regression analysis will be implemented to
examine potential moderators.

Materials and Methods
The following study will utilize a data base that was gathered as part of a larger,
multi-site longitudinal study examining the pain experiences and management strategies
of children that were recently diagnosed with leukemia (Van Cleve, Bossert, Savedra,
R01NR 04201). This study will implement secondary analyses in order to examine the
roles that age at diagnosis, gender, and perceived pain intensity have on functional status
during the induction phase of treatment (i.e., within the first 5 weeks of treatment).
Participants
Approximately 85 pediatric patients diagnosed with ALL were approached for
inclusion into the study. Participants were approached within two weeks of receiving
their diagnosis of leukemia and were invited to participate in the study. The inclusion
criteria for the study were as follows: 1) pediatric patient’s age between 4 and 16 years,
2) diagnosed with any type of acute leukemia, 3) diagnosed within one month, and 4)
able to communicate in English or Spanish. Exclusion criteria included the following: 1)
pre-existing chronic illness associated with pain, 2) known cognitive disability, 3)
fulminating disease process, and 4) inability to cope with research tasks. The rigorous
inclusion/exclusion criteria allowed for more stringent control of confounding factors to
this study, such as cognitive disability, previous pain experience resulting from chronic
illness, etc. The research volunteers were treated in accordance with the requirement for
the ethical treatment of research subjects.
Measures
Demographic questionnaire and interview. A brief demographic information
questionnaire was given to the primary caregiver to be completed at the first interview.
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Questions asked the pediatric patient and their caregiver their identified ethnicity, age of
child, language spoken, type of leukemia, etc. In addition to this questionnaire, every
data collection point involved a standardized interview, which asked questions such as
“are you having any pain/hurt now?” Other questions asked for the location, duration
and intensity of the pain, as well as the pain management strategy that was implemented.
Poker Chip Tool (PCT). Hester (1979) is a self-report measure of pain intensity
as perceived by children between the ages of 4 to 13 years. This measure allows children
to choose pieces of pain or “hurt (typically there are 1 to 4 chips) that represents their
current perceived levels of pain, with one chip representing little pain and five chips
representing the most pain the child could imagine. The child’s responses are recorded
by the PCT assessor. The PCT will be used in the current study as an estimate of
children’s perceived pain (between the ages of 4 to 7 years). Additionally, the PCT will
be converted into a z-score or a t-score in order to provide a standardized score for
comparison with other measures of perceived pain intensity for older children and
adolescents.
The Adolescent Pediatric Pain Tool (APPT). Sevedra, et al. (1993) developed the
APPT as an instrument to assess the location, intensity and quality of pain as experienced
by children and adolescents between the ages of 8 to 17 years. The APPT has three
components, which are scored separately (Sevedra, et al., 1993). The first section is a
front and back outline of a child’s body. The child is required to mark on the body
outline where they perceive their pain is located (Sevedra, et al., 1993). The second
section, the word graphic scale, is a 100-mm horizontal bar scale with descriptors of pain
intensity (“no pain” to “worst possible pain”) below the scale. The child is required to
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draw a vertical line along the bar scale that best reflects their perceived pain intensity.
The third section includes a descriptor list of 56 words that are grouped into similar
sensory, affective, and evaluative qualities of pain (Sevedra, et ah, 1993). The child
circles the words that qualitatively describe their experience of pain or space is provided
for the child to write other words that describe their pain (Sevedra, et ah, 1993). The
word graphic scale will be used to measure the perceived pain intensity of the older
children (ages 8 to 16 years) in the current study. The word graphic scale is scored by
measuring the distance in millimeters from the left side of the scale to the child’s mark
(Sevedra, et al., 1993). In order to compare this score with the PCT, this score will be
converted into a standardized score (i.e., z-score or t-score) for comparison with the other
measure of perceived pain intensity.
Functional Status-II-Revised (FSII-R). Stein and Jessup (1990) developed this
parent reported scale that measures the functioning (as determined by the child’s ability
to engage in age-appropriate behaviors) in healthy and chronically ill children ages 16
years and younger. Part 1 of the scale has items such as “eat well,
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sleep well,” and

“seem to feel sick and tired.” This scale implements a Likert-like 3-point response
format, ranging from 0 (“Never or rarely”), 1 (“Some of the time”), and 2 (“Almost
always”), to measure the parent’s response to the scale items. Part 2 (which is completed
after Part 1) investigates whether certain endorsed items are “Fully,” Partly,” or “Not at
all” related to illness. The initial scale was tested on 732 children representing a range of
children including those that were chronically ill and those that were healthy. The
internal consistency for FSII-R was .86 (Chronbach’s alpha). Overall, the reliability and
validity of this instrument indicate that the FSII-R is a psychometrically sound
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instrument.
Procedure.
Participants were approached for inclusion in the study if they met the inclusion
criteria previously outlined. Patients and their parents were briefed on what the study
would entail (i.e., interviews, questionnaires, etc.) and that the duration of the study was
one year. Furthermore, the potential participants were informed that participation in the
study was strictly on a voluntary basis and that the quality of care that they would receive
would not be compromised if they wished to not be a part of the study. If patients and
their parents agreed to be in the study, informed consent was given highlighting
important points such as confidentiality and the freedom to discontinue at any time.
Once participants were included into the study, they were interviewed at 7
different, pre-specified points that correlated with the chemotherapy phase that the child
was receiving. Thus, the interviewing schedule followed the phases of treatment that the
child was receiving. This is an important design issue because many, if not most, of the
previous studies (e.g., Kupst, et al., 1982) that have evaluated children during their
treatment of leukemia have used time since diagnosis (e.g., 6-months post-diagnosis, 12months post-diagnosis, etc.) as the marker to conduct interviews. However, children tend
to have unique responses to their treatment; that is to say that some children respond
favorably while others do not. Thus, some children will be at different phases of their
treatment at 6-months, for example. Each phase of treatment varies in its intensity and
presents different challenges to the patient and their family. Therefore, in order to better
control for this confounding issue, phases of treatment will be used to determine when
each interview is conducted. The final interview occurred at the end of the final
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maintenance phase following the final intensification phase, when the child should
theoretically be in remission (approximately one year post-diagnosis). All of the
interviews were conducted with the pediatric patient and their primary caregivers while
they were waiting for medical treatment in a university medical center,
hematology/oncology clinic. At the end of each interview, a small token gift was given
was gesture of appreciation for the child’s involvement in the study.
The current study’s procedure selected participants during the induction phase of
treatment (interviews 1 & 2), which took place approximately 5 weeks post-diagnosis.
Each subject was included based on whether they met the specified inclusion criteria
specified earlier.

Results
Preliminary Analyses
Prior to analysis, the variables of interest (i.e., age, gender, APPT, Poker Chip,
and FS-II-R) were transferred from a Microsoft Access database into SPSS 11.5 in order
to screen for missing data and examine bivariate and multivariate statistical assumptions
(e.g., linearity, normality, etc.). A total of 85 subjects were transferred into SPSS for
screening and analysis. Of those subjects, 29 had missing data in at least one of the
variables of interest and were excluded from further analysis. In order to control for
leukemia type, six subjects were excluded because of their diagnosis (AML instead of
ALL), leaving a final sample of 50 patients.
Scatterplots, histograms and descriptive statistics were used to examine statistical
assumptions at interviews 1 and 2, both of which took place during the induction phase of
treatment. A marked curvilinear trend was observed between age and functional status at
interview 1 (approximately two weeks post-diagnosis). Several strategies were
implemented to improve the linearity of the trend; however, none were successful. The
curvilinear trend violated the assumption of linearity, which was necessary for correlation
and regression analyses. Interview 2 (approximately 5 weeks post-diagnosis) was then
selected and screened for statistical assumptions. Since no violations were observed at
interview 2, the data collected at this data point was used for analyzing the hypotheses.
In addition, a reliability coefficient was calculated for the 14 items on the FS-II-R,
yielding acceptable results (a = .8087; Anastasi & Urbana, 1997).
Because the two instruments used to measure perceived pain intensity, the poker
chip tool and APPT, utilize different metrics (0-4 for the poker chip and 0-100 for
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APPT), the raw scores were standardized into z-scores in order to create a comparable
metric. These standardized scores were merged into a single variable, “perceived pain
intensity,” that was then used as the moderator for analyses.
Analyses for Hypotheses
The sample (N=50) consisted of 33 males (66%) and 17 females (34%). The
mean age was 7.96 years (range = 4-17 years) with 64% of the children’s age falling
between 4 to 8 years. The mean age for female subjects was 9.00 years and 7.42 years
for males. The children in the study reflected a diversity of ethnic backgrounds including
African American (N=l), Asian (N=3), Latino (N=26), and White (N=T4). Six children
were self-identified their ethnicity as “other” (see Table 2).
Table 2
Comparison by Gender on Selected Demographic Variables
N (50)

Boys (33)

Girls (17)

Age (yrs.)
4-7

30

8-12
13-17

12

22
8

8

5

Ethnicity
African American
Asian
Latino
White
Other

1

1

3

3

26
14
6

17
9
3

8
4
3

0
0

9
5
3

Hypotheses 1 and 2:
In order to examine the first two hypotheses, Pearson product-moment
correlations were performed on male subjects alone. The results indicated that there were
no significant correlations between age, perceived pain intensity, and functional status for
males only, although age and functional status were marginally significant (see Table 3).
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The valence of the correlations for boys was opposite of what was expected, with the data
showing that age was negatively correlated with functional status, and age was positively
correlated with perceived pain intensity. The proposed model for boys alone is presented
below with the correlation coefficients included (see Figure 2A).
Table 3
Pearson Correlation Coefficients for Age, Perceived Pain Intensity, and Functional
Status (Sample Divided by Gender)
Males Only (N=33)
Pain Intensity Functional Status
Age

ip)
(r2)

.118
.256
.014

Females Only (N=17)
Pain Intensity Functional Status

-.271
.064

123

-.346

.320

.087

.073

.015

.119

Hypotheses 3 and 4:
Similar analyses were performed on females alone using Pearson product-moment
correlations. The results indicated no significant correlations among age, perceived pain
intensity and functional status; however, age and functional status was also marginally
significant (see Table 3).
Although not statistically significant, the valence of correlation for age and
functional status for girls was as expected. However, age and perceived pain intensity
were unexpectedly negatively correlated. The proposed model with correlation
coefficients for girls alone is provided below (see Figure 2B).
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A.

r = -.271,/7=.064

Age
(Males)

Pain
Intensity

^ Functional
Status

B.
r = -.346,/; = -.087

Age
(Females)

Pain
Intensity

r = -.209,/; =.210

^ Functional
Status

Figure 2A & B. Proposed model with correlation coefficients and p-values

Hypothesis 5:
A hierarchical multiple regression was performed with age, gender, and perceived
pain intensity as predictors of functional status (criterion) in order to evaluate for
moderator effects. The results indicated that perceived pain intensity did not significantly
moderate the relationship between age and functional status. Age significantly predicted
functional status, accounting for 17% of variance (see Table 4). Age and gender were
not, however, significant predictors of perceived pain intensity.
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Table 4
Summary ofHierarchical Regression Analysis for Variables Predicting Functional Status
(N=50)

Variable

B

SEB

P

-.366
1.655

.170
1.285
.578

-.295*
.177
170

Step 1
Age
Gender
Pain Intensity

-.732

Step 2
Age
-.436
.261
Gender
1.613
1.303
Pain Intensity
-.765
.587
Age x Gender
.124
.349
Note. R7 = .17 for Step 1; AR" = .002 for Step 2 (p > .05).
*/? <.05

-.351
.172
176
.074

Overall, the results of the analyses did not support the a priori hypothesis that
perceived pain intensity would mediate the relationship between age and gender with
functional status. Age was, however, significantly predictive of functional status.
Exploratory Analyses
Because one of the goals of this study was to serve as a pilot study for evaluating
the relationships among age, gender, perceived pain intensity, and functional status,
exploratory analyses were planned prior to analysis of the data. Pearson product-moment
correlations were performed on age, perceived pain intensity, and functional status for the
combined sample of male and female children (see Table 5). The increase in sample size
and power improved the results; age was significantly correlated with functional status (r
= -.337,/? = .008). These results indicate that as age increases, functional status
decreases for male and female children. Differences among boys(M= 20.97, SD = 4.13)
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and girls (M= 18.76, SD = 4.88) on functional status showed that boys were reported as
having significantly better functional status scores, f(48) = -1.68,/? = .05 (one-tailed).
There were no statistically significant differences among boys and girls on perceived pain
intensity.
Table 5
Pearson Correlation Coefficients for Age, Perceived Pain Intensity, and Functional
Status (Combined Sample)

Age
Age
ip)

1

(r2)

Pain Intensity

.027

ip)

(.427)
(.000)

(r2)

Functional Status

ip)
(r2)

337*
(.008)
(.113)

Pain
Intensity

Functional
Status

.027

.337*

(.427)
(.000)

(.008)
(.113)

1

175
(.112)
(.030)

175

1

(.112)
(.030)

Correlation is significant at the 0.01 level (1-tailed)
Mean scores for functional status and perceived pain intensity were plotted on a
line graph in order to demonstrate the differences between males and females across age
for these variables (see Figures 3 & 4). Figure 3 shows that functional status appeared to
decrease for the majority of the children older than 8 years and generally continued to
drop throughout adolescence until age 14 (see Figure 3). Also, females tended to have
lower functional status scores, relative to males, regardless of age. Notably, both of the
major “dips” observed on the line graph for girls (at ages 6 and 14 years) occurred at the
age when there were less than three children for that age group (i.e., N < 3). This result
warranted some caution for over-interpreting and generalizing those substantial decreases
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in functional status. Overall, males and females showed relatively similar levels of
functional status, regardless of age, at the end of induction.
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Figure 3. Mean functional status scores for males and females across age.
Note: Lower scores indicate poorer functional status

The mean scores for perceived pain intensity also showed notable changes across
age and between males and females (see Figure 4). With the exception of the mean
scores for 8 year olds, younger male children tend to report less pain than older male
children (i.e., there is an increase in perceived pain intensity with the increase in age),
with the opposite trend observed in females (i.e., decrease in reported perceived pain
intensity with the increase in age). Opposite of what was expected, male and female
children (with the exception of 8 year old males) had relatively similar perceived pain
intensity scores between the ages of 4 and 8 years, at which point female children
reported substantially less pain than male children between the ages of 9 and 16 years.
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Although these differences were not statistically significant, the clinical relevance
warrants further study.
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Figure 4. Mean perceived pain intensity scores for males and females across age
Note. Lower z-scores indicate lower reported pain
One final relationship that was explored in these analyses (using the combined
sample) was the relationship between perceived pain intensity and functional status at
interview 1 with the perceived pain intensity and functional status at interview 2. Two
important findings were observed. First, functional status at interviews 1 and 2 were
significantly correlated with each other, as was perceived pain intensity at interviews 1
and 2 (see Table 6). These results would suggest that functional status and perceived
pain intensity were reliable and consistent between interviews 1 and 2. Second,
perceived pain intensity at interview 1 was significantly correlated with functional status
at interview 2, an even higher correlation than with functional status at interview 1. Also,
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perceived pain intensity at interview 2 was not significantly associated with functional
status at interview 1 or 2. These findings help further define the relationship between
perceived pain intensity and functional status over time.
Table 6
Pearson Correlation Coefficients for Perceived Pain Intensity, and Functional Status at
Interviews 1 and 2
Interview #1
Pain
Functional
Intensity
Status
Pain
Intensity #1

1

(P)
(r2)

Functional
Status #1
ip)
C2)
Pain
Intensity #2
ip)

-.379**

Interview #2
Pain
Functional
Intensity
Status

-.379**

.312*

-.537**

(.007)
(.144)

(.022)
(.097)

(.000)
(.288)

1

(.007)
(.144)

130
(.190)
(.017)

.312*

.017

(.022)
(.097)

(.452)
(.000)

1

C2)
Functional
Status #2
-.537**
.579*
175
(.000)
(.000)
(.112)
ip)
ir2)
(.288)
(.335)
(.031)
* Correlation is significant at the 0.05 level (1-tailed)
** Correlation is significant at the 0.01 level (1-tailed)

.579**
(.000)
(.335)

175
(.112)
(.031)

1

Discussion
The results of the study supported the assertions made by others (e.g.,
Lanzkowsky, 1999) that age is an important predictor of outcome, such as functional
status, in children diagnosed with leukemia. The findings did not, however, support the
a priori hypotheses that were offered in this study. Specifically, perceived pain intensity
did not mediate the relationship between age and functional status in male and female
children. Several limitations were believed to influence the outcomes of this study.
First, relative to an ideal sample necessary to control for factors such as diagnosis
(ALL only), time since diagnosis (end of induction phase of treatment), and gender
(examining girls and boys separately), our sample size was comparatively small. The
reduction in power likely decreased the probability of reaching significance despite the
relatively strong correlations (e.g., the correlation of age and functional status for girls
only, r = -.346, p = .087). This assertion was supported by the observation that statistical
significance was reached when males and females were analyzed together, although the
correlation was of a lesser value (e.g., the correlation of age and functional status for boys
and girls, r = -.337, p =.008).
Second, one of purposes of the study was to examine perceived pain intensity
across a broad age range, namely between the ages of 4 to 17 years. Because there is no
single self-report measure that would be appropriate to use with such a heterogeneous
sample, two instruments were used to measure perceived pain intensity (e.g., the Poker
Chip Tool and APPT). The use of the Poker Chip Tool and Visual Analogue Scale has
been a successful strategy used by others attempting to measure pain across a wide age
range (e.g., Romsing, Moller-Sonnergaard, Hertel, & Rasmussen, 1996); however, the
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combination of the word-graphic scale of the APPT and the Poker Chip Tool yielded
non-significant correlations. One explanation for these findings could be due to the
conversion of Poker Chip Tool and APPT into z-scores and then used comparatively to
one another. Whether this is a feasible strategy merits further examination.
Third, despite the psychometric soundness of the FS-II-R and its utility as a robust
outcome measure of health status, the FS-II-R may have a notable limitation.
Specifically, the FS-II-R seems to focus on more active behaviors, such as eating (item
A), communicating what he/she wants (item E), being lively and energetic (item H),
responding to attention (item K), and showing an interest in surroundings (item M). If
boys, for instance, were more systematically active in their daily activities and coping
strategies, the FS-II-R could be measuring activity level and not necessarily providing an
index of health status. This could partially explain why boys, contrary to a priori
expectations, were observed by their parents as having better health status (i.e., functional
status) than girls. Because activity level or coping was not a variable that was examined
in this study, further analysis of this potential relationship is warranted.
Finally, it is still unclear how children, especially younger children (i.e., 4-6
years), conceptualize pain. Empirical studies have examined how children conceptualize
illness throughout development (e.g., Burbach & Peterson, 1986; Bibace & Walsh, 1980),
but few have examined the developmental changes in pain conceptualization (e.g.,
Peterson, Harbeck, Farmer, & Zink, 1991). This becomes a germane point when
considering how children go about the process of understanding self-report measures and
then attempt to represent their experiences through a Poker Chip Tool or a word-graphic
scale. Several researchers (Bibace & Walsh, 1980; Peterson, Harbeck, Farmer, & Zink,
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1991) have asserted that children between the ages of 2 to 6 years utilize prelogical
explanations to conceptualize their illness and pain. Children at this developmental stage
cannot easily distance themselves from their environment, resulting in explanations that
are dominated by the temporal and spatial elements of their environment (Bibace &
Walsh, 1980). Thus, it is not clear whether a child is drawing on their immediate
experiences or a particularly painful experience in weeks past when reporting on a pain
intensity scale. This final point will be discussed at further length in the following
section.
Despite the aforementioned limitations, several important findings have been
drawn from this study. First, age is an important factor in predicting the functional status
of boys and girls five-weeks after the diagnosis of and treatment for ALL. The data
would suggest that as children get older, functional status decreases. This is valuable not
only for the purposes of prediction and prognosis, but also for treatment. Older children,
who may be expected to be more autonomous and capable of coping, may necessitate
more intervention and social support from family and health care providers.
Second, gender is typically presented in the literature as a variable with
inconsistent outcome effects, and considered of secondary importance relative to age. In
this study, boys and girls were significantly different on functional status, indicating that
boys tend to have higher functional scores than girls. This trend was evident when
examining the line graph showing functional status means across age for boys and girls,
with girls generally demonstrating lower functional status scores compared to boys
regardless of age. This is an interesting point considering that girls tend to have
significantly better survival rates than boys. It is important to keep in mind that parents
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are rating functional status, while the children in this sample are rating their own
perceptions of pain intensity. It could be, for a myriad of reasons, that parents are
systematically rating boys higher than girls. One possibility for this bias is that parents
may perceive the behaviors that boys generally utilize to cope with stress and pain as
more adaptive and “functional” than behaviors evidenced by girls. More research is
needed in order to better understand the relationship among gender, coping strategies, and
outcome measures, such as functional status.
Third, perceived pain intensity did not mediate the relationship between age and
functional status as expected. Also, boys and girls did not differ significantly in
perceptions of pain intensity. Limitations to this study have already been mentioned and
were believed to contribute to these findings. Differences in perceived pain intensity
scores between boys and girls (as observed on the line graph) indicate that from 9 to 16
years of age, boys report substantially higher levels of pain than girls. Prior to this age,
boys reported significantly less pain. This is an interesting observation that seems to fit
the findings of others (e.g., Goodenough, et ah, 1999). Girls tended to report decreasing
perceived pain intensity scores from 6 to 15 years and on.
Another interesting result was the correlation between perceived pain intensity at
interview 1 (approximately three weeks previous to interview 2) with functional status at
interview 2. This was interesting considering that children are being asked to report their
experience of pain (i.e., “how many pieces of hurt are you having right now?”) with
parents reporting on the health status of their child in past two weeks. This discrepancy
in the instructions between what parents and children are being asked to report on would
be expected to affect the outcomes derived from these measures (i.e., the last two weeks
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of behaviors and activities vs. immediate experience). Additionally, as has been
mentioned previously, younger children are going to be particularly prone to utilize only
immediate experiences to report on pain (e.g., Bibace & Walsh, 1980). This poses an
interesting methodological issue for further research in children’s reported pain and
parents or health providers evaluation of health status, in that there may be different
experiences drawn on (and therefore, different levels of pain and functioning) between
children and others.
This study was, in part, an exploratory study examining the relationship of age,
gender, perceived pain intensity, and functional status. Although the a priori hypotheses
were not supported in this study, insight into how these variables function (and do not
function) is an important step in better elucidating the undergirding psychological
processes that contribute to the differences observed with age and gender. Overall, it is
still unclear what processes (e.g., cognitive, emotional, social, etc.) may be mediating age
and gender differences. Age remains an important variable for predicting outcomes in
children diagnosed with ALL, while gender differences exist in the functional status of
boys and girls. What mechanisms adequately explain these differences remains to be
seen at this point and deserves further research.
Implications for Future Research
There remains much room for further investigation in this area of study. First,
gender remains an important, yet not well understood variable. Little has been done to
untangle exactly what about gender (e.g., coping styles, emotional socialization,
conceptualization of pain, etc.) contributes to the differences observed in boys and girls
diagnosed with ALL. Also, studies (this one included) tend to focus on between-gender
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differences; however, examining within-gender differences may yield important insight
into the variability observed in gender outcomes. For instance, this study observed that
girls were reported as having decreasingly worse functional status from 9 to 16 years.
Future studies could examine whether this pattern remains consistent throughout
treatment or is unique to the early phases of treatment (such as five weeks post
diagnosis). Such data could engender more insight into whether differences are related to
predictable patterns observed over time or whether these differences are related to
processes not yet understood.
Few studies (e.g., Savedra, et ah, 1993; Savedra et ah, 1982) have examined
between-gender differences in use of language to describe their experiences of pain. To
awareness of this author, no studies have examined the within-gender in pain
descriptions, especially over time. The exploratory analyses of this study discovered
interesting between and within differences in boys and girls across age in functional
status and perceived pain intensity. Understanding these differences may better account
for the inconsistent results that have been reported in the past.
A second important area of study is to further investigate older children and
adolescents (e.g., 8 to 17 years of age) who are diagnosed with ALL. This relatively
under-examined group has received little attention in the literature compared to younger
children. Adolescents diagnosed with ALL (or any chronic illness, for that matter) are in
the midst of profound social, cognitive, and emotional changes. Yet, adolescents are
often perceived as being either “big kids” or “little adults” and not fully appreciated as
individuals within a unique developmental context. Further research may examine both
the sensory and affective aspects of pain perception in adolescents in order to investigate
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the between- and within-gender differences throughout adolescence. The exploratory
analyses performed in the current study on individuals under 17 years suggested that
adolescents demonstrated the lowest functional status. Furthermore, adolescent boys
(under 17 years) reported the highest levels of perceived pain intensity, with adolescent
girls (under 16 years) reporting the lowest levels of perceived pain intensity. Clearly, this
group merits more research attention.
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