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Abstract
Childhood cancer survivors are at increased risk for chronic health conditions that may be
influenced by their cancer treatment and unhealthy lifestyle behaviors. Despite the possibility that
interventions targeting the survivor-parent dyad may hold promise for this population, a clearer
understanding of the role of family factors and the lifestyle behaviors of both survivors and
parents is needed. A mailed cross-sectional survey was conducted in 2009 to assess weight status
(body mass index), lifestyle behaviors (e.g., diet, physical activity), and the quality of the parent-
child relationship among 170 childhood cancer survivors who were treated at M. D. Anderson
Cancer Center and 114 of their parents (80% mothers). Survivors were more physically active and
consumed more fruits and vegetables than their parents. However, fewer than half of survivors or
parents met national guidelines for diet and physical activity, and their weight status and fat
intakes were moderately correlated (r=.30–.57, p<.001). Multilevel models showed that, compared
with survivors with better-than-average relationships, those with poorer-than-average relationships
with their parents were significantly more likely to consume high-fat diets (p<.05). Survivors and
their parents may thus benefit from interventions that address common lifestyle behaviors, as well
as issues in the family environment that may contribute to an unhealthy lifestyle.
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Introduction
Compared to the general U.S. population, survivors of childhood cancer are at increased risk
for developing diabetes, cardiovascular disease, and second cancers later in adulthood given
the long-term sequelae of their disease and its treatment (1). As demonstrated in individuals
without cancer, engaging in physical activity (PA) and consuming a low-fat diet that is high
in fruits and vegetables (F&V) and whole grains may prevent these conditions and improve
overall health (2–3). In the few studies that have assessed the diet and exercise behaviors of
cancer survivors, suboptimal dietary intakes and levels of PA were found. However, these
studies focused on specific cancer subtypes (e.g., acute lymphoblastic leukemia) (4–5). Few
trials have targeted the health behaviors of childhood cancer survivors and those that have,
have achieved limited success (6–9). While conclusions are limited due to the diversity of
approaches and behavioral targets of such interventions, one commonality is that they all
have focused exclusively on the individual survivor. Considering the immediate family
environment in which lifestyle change occurs may facilitate the design of more effective
trials and lasting behavioral change.

For childhood cancer survivors, lifestyle change may best be addressed as a function of the
family system. The emotional climate in the home can influence eating behaviors (10).
Parents can also facilitate their children’s efforts to control or lose weight by providing
reinforcement and modeling appropriate behaviors (11), but the extent and nature of parental
involvement in diet and exercise interventions is open to debate (12–14).

Parental involvement in interventions can entail enlisting the parent as a supporter of the
child’s behavior change or actively involving and treating the parent with the child (14–16).
The latter approach is consistent with family systems (17) and interpersonal theories (18)
and emphasizes the role of relationship factors such as closeness, communication, and the
quality of the relationship in the behavior change process (18–19). It is also posits that
change is more likely to occur when: 1) a communal focus is highlighted, and 2) parents and
children are taught strategies to support each other’s behavior change efforts.

When designing diet and PA interventions for survivors and their parents, it is important to
assess receptivity to joint interventions as well as behaviors within the dyad to determine
whether a social support or communal focus is needed. Thus, the specific aims of this
exploratory study were to 1) characterize the lifestyle behaviors (diet, PA, tobacco-use) and
body mass index (BMI) of childhood cancer survivors and their parents and to examine the
degree of similarity between them with regard to these factors; 2) determine whether
survivors and parents are interested in participating in diet and exercise interventions; and 3)
determine whether there is an association between lifestyle behaviors and the quality of the
parent-child relationship. Given their shared family history, it was hypothesized that
survivors and parents would have concordant lifestyle behaviors and that both survivors and
parents who reported better relationship quality would ascribe to a healthier lifestyle (i.e.,
report a healthier weight status and dietary intakes, and more PA) than those who reported
poorer relationship quality.
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Methods
Procedure

This cross-sectional survey study was approved by the Institutional Review Board at the
University of Texas M. D. Anderson Cancer Center (MDACC) and was conducted in 2009.
Survivors of leukemia, lymphoma, sarcoma, and central nervous system (CNS) cancers were
identified from the MDACC Children’s Cancer Hospital database. Survivors of these
cancers were targeted because little is known about their behaviors post-treatment and
because, compared to other cancer survivors, they are at greater risk for developing obesity
(20–21). Additional eligibility criteria for survivors were: (1) diagnosed between 1992 and
2007; (2) ≤ 18 years old at diagnosis; (3) off treatment for ≥ six months; and (4) able to read
English. Parents/guardians who could read English and who identified themselves as the
survivor’s current “primary caregiver” (i.e., if the survivor was younger than 18 years old)
or who were identified by an adult survivor (i.e., 18 years or older) as their “primary
caregiver” also participated. Signed consent was obtained for parents and adult survivors;
child assent was obtained for minor-aged survivors.

Five hundred-five survivors were identified through the hospital database, however, eight
were deceased and addresses on record for 215 cases were no longer valid. Thus, separate
parent-child packets containing a cover letter, survey, $5 gift card incentive, and postage-
paid return envelope were mailed over a 12-month period to 282 survivors and their parents.
Given the breadth of survivor ages and the detailed recall required by the survey measures,
parents of young children (<12 years old) could provide assistance with survey completion
and were instructed to indicate this on the survey.

Measures
Mailed surveys assessed weight status, lifestyle behaviors (e.g., diet, PA, tobacco-use),
receptivity to intervention, and the quality of the parent-child relationship. Surveys were
comprised largely of validated measures and were completed by survivors and parents
unless otherwise specified.

Weight Status
Body Mass Index (BMI): BMI was computed from self-reported height and weight (kg/
m2). Adolescent and child survivors were categorized as underweight (<5th percentile),
normal (≥5th to <85th percentile), and overweight or obese (≥85th percentile) based on
guidelines established by the CDC (22). Adult survivors (≥21 years old) were categorized as
underweight (BMI<18.5), normal (BMI 18.5–24.9), and overweight or obese (BMI>24.9)
based on established clinical guidelines (23).

Lifestyle Behaviors
Dietary Intakes: The 17-item National Cancer Institute (NCI) Multifactor Screener was
used to provide general estimates of F&V intake, percentage of calories from fat, and grams
of fiber over a 12-month period using established algorithms (24). As this was a mailed
survey, the use of dietary recalls or lengthy food frequency questionnaires was not possible.
However, this screener has been shown to provide reasonable estimates for F&V, fat, and
fiber intakes (24). Age- and gender-specific cutoffs were used to determine whether
participants were meeting national guidelines (25–28).

Physical Activity (PA): Minutes of moderate to vigorous PA over the past week were
calculated using the Godin Leisure-Time Exercise Questionnaire (29–30). To determine
whether respondents met national PA guidelines (31), an additional item was adapted from
the Youth Risk Behavior Survey (YRBS; 32); (i.e., “During the past seven days, on how

Badr et al. Page 3

J Am Diet Assoc. Author manuscript; available in PMC 2012 December 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



many days were you physically active for at least 30 [for adults]/60 [for children] minutes
per day?”).

Tobacco-Use: Two items were adapted from the YRBS to assess current and former
smoking and tobacco use (32). The first item was, “Are you a smoker?” Response options
were one = “I have never smoked”; two = “I used to smoke but quit”; and three = “I
currently smoke.” The second item (with similar response options) was, “Do you use other
tobacco products now?”

Receptivity to Participating in Diet and PA Interventions—Using items developed
specifically for this study, participants indicated interest (anchors: “extremely,” “very,”
“somewhat,” “a little,” or “not at all”) in learning about weight control, eating to stay
healthy, and getting in shape. Items were averaged to provide an index of general interest in
participating in diet and PA programs. Survivors were also asked, “Would you want others
to join in the intervention with you?” Options were, “No, I’d rather do it alone” or “Yes, I’d
like to do it with others.” If they answered affirmatively, they were asked whether they
would like to participate with their mother, father, sister, brother, a friend, and/or other
cancer survivors.

Quality of the Parent-Child Relationship—Five items rated on a four-point Likert-
type scale were adapted from Lawrence (33) and assessed general closeness,
communication, similarity of views about life, degree of getting along, and similarity of
views about diet and exercise. Items with higher scores indicated greater endorsement.
Internal scale reliabilities (Cronbach’s alpha) were αsurvivors=.80 and αparents=.83.

Data Analysis Plan—Descriptive statistics were computed for survivors and parents for
each of the major study variables, and the percentages of those meeting national guidelines
for diet and PA were calculated. Within-dyad correlations (34) and paired t-tests were also
conducted.

Multilevel Modeling: Even though the study aim was to examine the effects of each
person’s reports of relationship quality on his/her own lifestyle behaviors, the data could not
be analyzed separately because parent and survivor responses are not independent. A mixed-
models approach can handle this non-independence while allowing flexibility to include data
from all participants (regardless of whether both dyad members completed surveys) in the
analyses (35). Thus, to evaluate the degree to which each of the lifestyle behaviors varied as
a function of relationship quality, social role (i.e., survivor or parent), and the interaction
between these variables, six models were tested using the Proc Mixed procedure in the
Statistical Analysis Software (Version 9.2, 2010, SAS Institute Inc, Canary, NC). The
simple slopes of the significant interactions were tested using procedures developed
specifically for multilevel models (36).

Results
Sample Characteristics

Of the 282 survivor-parent dyads who received surveys, responses were received from one
or both dyad members in 174 cases (overall response rate of 61%). Specifically, 106 surveys
were returned by the survivor only, 50 by the parent only, and 64 by both survivor and
parent (complete dyads), resulting in a final sample of 170 survivors and 114 parents. No
significant differences were observed between respondents and non-respondents on the basis
of race, diagnosis, age, or time since diagnosis. However, survivor respondents were more
often female, younger, and closer to diagnosis (p-values < 0.05). Likewise, survivors from
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complete dyads were younger (M=15.17, SD=5.17) than those from incomplete dyads
(M=22.16, SD=3.19; t(165)=−9.58, p=.0001).

Parents were mostly female (80%) and white (72%); 75% had at least some college
education, and the average age was 42.6 years (SD=7.7). Differences between male and
female parents on the major study variables were not significant. Approximately 32% of
survivors had CNS tumors, 32% leukemia, 17% lymphoma, and 19% sarcoma. They were
mostly white (69%), and relatively evenly divided by gender (52% male). The average age
at diagnosis was 8.8 years (SD=10.2), and age at the time of the study was M=17.8 years,
SD=8.3years; 32% of survivors were ≥ 21 years old. Approximately 81% of survivors over
age 21 had completed at least some college, 65% were employed, and 42% still lived with
their parents.

Thirty-nine survivors (23%) received assistance with survey completion. These survivors
were significantly (p-values <.001) younger both at the time of the study (M=13.18 years,
SD=2.82) and at diagnosis (M=5.30 years, SD=3.24) than survivors not receiving assistance
(Mage at time of study=19.01 years, SD=5.56; Mage at diagnosis=10.16 years, SD=5.50).

Lifestyle Behaviors and Similarities between Survivors and Their Parents
Table 1 details descriptive statistics for survivors and parents for each of the major study
variables.

Over one-half of parents and 45% of survivors were overweight or obese. Only one-third of
survivors and parents met national guidelines for PA, and few met guidelines for F&V
consumption. BMI and dietary fat intake of survivors and parents were significantly and
moderately correlated, but levels of PA were not. Survivors also had significantly lower
BMI than their parents, engaged in more PA, and consumed more servings of F&Vs. There
was also a trend toward increased intake of fiber among survivors. Results for tobacco-use
showed that only 7.4% (N=10) of survivors were current smokers and 5.2% (N=7) were
recent quitters. Likewise, a small percentage of parents were either current smokers (6.3%,
N=7) or recent quitters (20.5%, N=23), and few survivors (6.6%) and parents (9.9%) had
ever used other tobacco products. Because so few participants were current smokers or had a
prior tobacco history, it was excluded from subsequent analyses.

Are Survivors and Parents Interested in Participating in Diet and PA Programs?
Approximately 75% of survivors and 84.2% of parents indicated that they were either
“very” or “extremely” interested in participating in weight control programs; 86.5% of
survivors and 88.6% of parents were “very” or “extremely” interested in participating in PA
programs. Programs focusing on eating better to stay healthy also were popular; 83.5% of
survivors and 89.5% of parents indicated they would be very or extremely interested in
participating in such programs. Most survivors (56%) favored partnered interventions.
Survivors readily endorsed mothers (45.9%) and fathers (30.2%) as their preferred
intervention partners. About 79% of the child/adolescent survivors and 85% of the adult
survivors reported interest in participating with a parent, but this difference was not
significant.

Is There an Association Between the Quality of the Parent-Child Relationship and Lifestyle
Behaviors?

With regard to BMI, the interaction between relationship quality and social role was not
significant; however, a significant main effect was found for social role, such that survivors
had significantly lower BMI than their parents (Table 2). No significant main effects or
interactions were found for F&V consumption, fiber, and PA (data not tabled).
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Regarding percentage of energy from fat, the relationship quality × social role interaction
was significant (Table 2; Fig. 1). Simple slopes analysis showed that the slope for parents
was not significant (b =−.36; p>.10) but that the slope for survivors was significant (b2=
−3.4, SE=.15; t =−22.13, p=.001). Note that in Fig. 1, the “0” on the X-axis represents the
mean for relationship quality because that variable was grand-mean centered. Thus,
compared to survivors with better-than-average relationship quality, those with poorer-than-
average relationship quality were significantly more likely to exceed national guidelines by
obtaining more than 35% of their energy from fat.

Discussion
This is one of the first studies to document the diet and exercise behaviors of both childhood
cancer survivors and their parents and to examine the degree of similarity between the two.
Despite the fact that 64% of survivors and 73% of parents met guidelines for percent of
energy obtained from fat, 45% of survivors and 57% of parents were overweight or obese
and their weight status and fat intakes were significantly correlated. These rates are likely
underestimated due to the use of self-report methods (37). They are also concerning because
the rates of overweight/obesity reported by the childhood cancer survivors in the study
(45%) far exceed rates reported for children and adolescents in the U.S. (17%) (38). The fact
that 65–70% of the study sample was not meeting recommendations for moderate or
vigorous intensity PA is a likely contributing factor. This rate of sedentary behavior is
comparable to the rate for U. S. adults (70%) and slightly exceeds the rate for young adults
aged 18–24 (57%) (39–40). Although survivors reported significantly more PA than parents,
only one-third of parents and survivors met national exercise guidelines (41), and their
reports of PA were not correlated, suggesting they may not exercise together. Percentages of
survivors and parents who did not meet recommendations for F&V consumption (76–88%)
also exceeded national averages (65–73%) (42). Thus, in some cases, the study sample had a
more problematic risk profile than those of adults and children/adolescents nationally, and in
other cases, their risk was comparable. This is similar to other published studies of health
behaviors among childhood cancer survivors (43) and their guardians (5) and is troubling
because of the increased vulnerability of childhood cancer survivors to weight-related
illnesses like diabetes and cardiovascular disease (20–21).

Taken together, study findings underscore the need to address modifiable risk factors such
as diet and PA in this population and that effort to reduce the prevalence of obesity in this
population should focus on increasing energy expenditure as well as reducing energy intake.
Indeed, most survivors (81%) and parents (86%) expressed interest in weight control and PA
interventions, and both adult and child/adolescent survivors indicated a clear preference for
participating in such interventions with a parent. Thus, childhood cancer survivors may
desire and benefit from active parental involvement in diet and exercise programs. Given
that a significant number of parents in the study sample were overweight and sedentary,
parents of childhood cancer survivors may likewise benefit from active involvement in such
programs.

Programs that include survivors and their parents may be enhanced by including a
component that addresses the parent-child relationship. Survivors in this study who had
poorer-than-average relationships were also significantly more likely to consume higher-fat
diets than those with better-than-average relationships. Given the cross-sectional nature of
the data and global nature of the relationship quality measure, interpretations of the data are
limited. However, it is possible that in closer, more cohesive families, parents may closely
regulate the amount of dietary fat their children consume (44). It is also possible that
survivors may turn to comfort foods that are high in fat when the quality of their familial
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relationships is low (45). Finally, less cohesive families may be less likely to eat together
and consume more fast food, which is often high in fat (46).

This study had limitations. The number of usable addresses from survivors’ medical records
was initially overestimated. Despite this, 61% of those who were contactable returned
surveys and this overall response rate is still within acceptable limits (47). The sample was
relatively homogeneous with regard to race/ethnicity, and information about family structure
was not collected. Although mothers are primary caregivers and more survivors nominated
mothers as their preferred intervention partners, 80% of the parent participants were
mothers, so findings may not generalize to all parent-child relationships. Additionally,
developmental changes and changes in behaviors and relationship quality over time were not
assessed, thus causality cannot be inferred. The study researchers did not collect any data on
social desirability bias so it is impossible to know whether some individuals simply have
more of a tendency to report more cohesive relationships or better adherence to guidelines
than others. Finally, more precise measures of weight status and diet as well as a measure
that taps more specific components of relationship quality (e.g., the amount of time parents
and survivors spend together, communication about nutrition, and the number of times per
week participants ate out or separately) may have yielded stronger results.

Conclusion
While the majority of childhood cancer survivors and their parents failed to meet national
recommendations for dietary intake and PA and a sizeable proportion were overweight/
obese, both reported strong interest in participating in diet and exercise interventions and
pursuing such programs together. Results also suggested that the quality of the survivor-
parent relationship was associated with some lifestyle behaviors. Thus, survivors and parents
may benefit from joint interventions that address common lifestyle behaviors, as well as
relationship factors that may contribute to an unhealthy lifestyle. More research is need to
identify barriers to a healthy lifestyle in this population, whether joint interventions are more
effective and result in lasting behavioral change compared to those that target the survivor
alone, and whether interventions that simultaneously address multiple, interrelated behaviors
(e.g., diet and PA) have a greater likelihood for reducing risk and improving quality of life
compared to interventions that only address a single behavior (43).
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Figure 1.
Graphical depiction of the different effects of parent-child relationship quality on dietary fat
intake among childhood cancer survivors (N=170) and their parents (N=114)a

* To assess fat intake, the 17-item NCI multifactor screener was used.
** To assess the quality of the parent-child relationship, five items rated on a four-point
Likert-type scale were adapted from Lawrence (33) that asked about general closeness,
communication, similarity of views about life, degree of getting along, and similarity of
views about diet and exercise.
a The figure shows that survivors reporting better than average parent-child relationship
quality were significantly more likely to consume low-fat diets than those reporting poorer
than average relationship quality. Parents who reported better than average relationship
quality reported slightly lower levels of fat intake than those with poorer than average
relationship quality, but the difference was not significant. Because relationship quality was
grand-mean centered, −2 and 2 are the upper and lower possible values and 0 represents the
mean.
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