
Title: Neuromuscular dysfunction and associated health/socioeconomic outcomes: A report from the 

Childhood Cancer Survivor Study  

Authors: Rozalyn L. Rodwin, MD,1 Yan Chen, MS,2 Yutaka Yasui, PhD,3 Wendy M. Leisenring, ScD,4,5 Todd 

M. Gibson, PhD,6 Paul C. Nathan, MD, MSc, FRCPC,7 Rebecca M. Howell, PhD,8 Kevin R. Krull, 

PhD,3,9Caroline Mohrmann, PhD, RN, CPNP-AC,10 Robert J. Hayashi, MD,10 Eric J. Chow, MD, MPH,4,5 Kevin 

C. Oeffinger, MD,11 Gregory T. Armstrong MD, MSCE,3 Kirsten K. Ness, PT, PhD, FAPTA,3 Nina S. Kadan-

Lottick, MD, MSPH1  

 

1. Department of Pediatrics, Yale University School of Medicine, New Haven, Connecticut 

2. School of Public Health, University of Alberta, Edmonton, Alberta, Canada 

3. Department of Epidemiology and Cancer Control, St. Jude Children's Research Hospital, Memphis, 

Tennessee 

4. Clinical Research Division, Fred Hutchinson Cancer Research Center, Seattle, Washington 

5. Public Health Sciences Division, Fred Hutchinson Cancer Research Center, Seattle, Washington 

6. Division of Cancer Epidemiology and Genetics, National Cancer Institute, Rockville, Maryland 

7. Division of Hematology-Oncology, The Hospital for Sick Children, Toronto, Ontario, Canada 

8. Division of Radiation Oncology, Department of Radiation Physics, The University of Texas MD Anderson 

Cancer Center, Houston, Texas  

9. Department of Psychology, St. Jude Children's Research Hospital, Memphis, Tennessee 

10. Division of Pediatric Hematology/Oncology, Washington University School of Medicine, St. Louis Children's 

Hospital, St. Louis, Missouri. 

11. Department of Medicine, Duke University, Durham, North Carolina 

 

Background: Childhood cancer survivors are at risk for neuromuscular dysfunction. We estimated 

the prevalence and cumulative incidence of neuromuscular dysfunction in a cohort of childhood 

cancer survivors and examined associations with treatment exposures and health/socioeconomic 

outcomes. 

Methods: CCSS participants ≥5 years from cancer diagnosed between 1970-1999 (n=25,583, 46.5% 

female, median [range] age 54.4 [15.1-57.6] years) and siblings (n=5,044, 52.3% female, median 

[range] age 54.1 [32.5-57.0] years) were included. Neuromuscular dysfunction was identified by self-

report of 1) motor dysfunction: impaired balance, tremor, or extremity weakness; 2) sensory 

dysfunction: impaired touch sensation. Multivariable analyses examined predictors of dysfunction by 

diagnosis. 

Results: Cumulative incidence of neuromuscular dysfunction was elevated at 20 years from 

diagnosis in survivors (24.3%, 95% CI 23.8-24.8; motor 18.2%, sensory 13.5%) versus siblings 

(8.9%, 95% CI 8.1-9.7). In survivors five years from diagnosis, motor dysfunction was associated with 

exposure to cytarabine (OR=1.39, 95% CI 1.10-1.77) and spinal radiation (OR=2.11, 95% CI 1.31-

3.41) in acute lymphoblastic leukemia/non-hodgkin lymphoma (ALL/NHL), vinca alkaloids (OR 1.29, 

95% CI 1.03-1.60) and brain radiation (OR=1.58, 95% CI 1.35-1.85) in central nervous system 

tumors, and cytarabine (OR=3.73, 95% CI 1.62-8.57) and non-brain/spine radiation (OR=1.84, 95% 

CI 1.42-2.40) in bone/soft tissue tumors. Sensory dysfunction was associated with exposure to vinca 

alkaloids (OR=3.45, 95% CI 1.06-11.22) in ALL/NHL, and platinum agents (OR=1.31, 95% CI 1.03-

1.67) and spinal radiation (OR=3.71, 95% CI 1.24-11.11) in bone/soft tissue tumors. Survivors with 

neuromuscular dysfunction were at increased risk for adverse health/socioeconomic outcomes 

(Table). 

Conclusions: Neuromuscular dysfunction is a prevalent morbidity in childhood cancer survivors, 

associated with specific therapies within a particular diagnosis. Interventions are needed to identify 



and improve neuromuscular dysfunction given its association with adverse health/socioeconomic 

outcomes. 

Table: Health/socioeconomic outcomes in survivors with neuromuscular dysfunction compared with those 

without dysfunction 

 OR 95% CI 

College or Higher Degree 0.72 0.67 – 0.78 

Ever Employed 0.46 0.37 - 0.56 

Anxiety 2.76 2.40 - 3.18 

Depression 2.27 2.02 - 2.55 

Obesity 1.15 1.06 - 1.24 
Model adjusted for sex, race/ethnicity, age, presence of any grade 3/4 chronic condition 

 


