Authors: Rachel Tillery Webster, Wei Liu, Meghan E. McGrady, Nicole M. Alberts, Tara M.
Brinkman, Kirsten K. Ness, Bernard Fuemmeler, Alicia S. Kunin-Batson, Deokumar Srivastava,
I-Chan Huang, Gregory T. Armstrong, Rebecca M. Howell, Daniel M. Green, Yutaka Yasui,
Kevin R. Krull
Title: Symptom Burden Classes and Health Care Utilization in Long-term Survivors of
Childhood Cancer Survivor Study (CCSS)
Background: Physical and psychological symptoms co-occur among survivors of childhood
cancer, and subgroups with certain profiles of symptom burden may be at increased risk for
problematic healthcare utilization (HCU).
Methods: Childhood Cancer Survivor Study participants (N=17,231; Mean [SD] age=27.4
[5.98]; 79% non-Hispanic White; 48% female) self-reported sensory, motor, cardiac, respiratory,
pain, gastrointestinal, fatigue, memory, depression, and anxiety symptoms at baseline evaluation
and latent class analysis identified symptom burden profiles. Chronic health conditions (CHCs)
at baseline (graded per CTCAE 1-2 [mild or moderate; reference] vs. 3-4 [severe-life threatening
or disabling). HCU (no health care, general care, oncology-focused, long-term follow-up,
emergency room visit) for the past 2 years was assessed 6.3 median years after baseline. Logistic
regressions examined associations between symptom class membership and follow-up HCU,
adjusted for sex, age, health insurance and CHCs.
Results: Five symptom classes were identified: 1) Global symptoms (global; 7.7%); 2)
emotional distress and pain (distress-pain; 13.3%); 3) neurologic and pain (neuro-pain; 10.6%);
4) cardiopulmonary and pain (cardio-pain; 5.3%); 5) non-elevated symptoms (norm; 63.1%).
Bone tumor survivors had higher risk of falling into global, neuro-pain and cardio-pain groups
(p’s<.001), and CNS tumor survivors had higher risk of falling into global and neuro-pain group
(all p<.001) compared to leukemia survivors. Radiation, Grade 3-4 CHCs, female sex, and older
age increased risk of global, distress-pain, neuro-pain and cardio-pain membership compared to
norm (all p’s<.001). Oncology-focused care was more common in cardio-pain and global
symptom groups, while long-term follow-up care was more common in neuro-pain and global
groups (Table). All elevated symptoms groups were more likely to have emergency room visits
compared to norm group.
Conclusion: Elevated symptoms at baseline are associated with increased future HCU including
emergency room use. Pain is prevalent in all high symptom groups, and suggests an important
intervention target.
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Odds Ratio (OR) and 95% confidence intervals (CI) predicting health-care utilization vs.
general health care by symptom class. Models adjusted for age, sex, health insurance and
CHCs.

