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Background 

Advances in treatment and supportive care have led to an impressive 5-year survival rate of over 80%1–

3, however, survivors face increased risk for psychological distress and pain in addition to other adverse health 
outcomes4–6.  Previous studies have found the prevalence of general psychological distress, anxiety, and 
depression in adult survivors of childhood cancer has a wide range. A recent review and meta-analysis had a 
pooled prevalence estimates for general psychological distress of 32% of survivors, whereas pooled estimates 
for depression and anxiety were 29% and 24%, respectively7. Reports from the Childhood Cancer Survivor 
Study (CCSS) have identified several specific predictors of psychological distress, including female sex, 
neurotoxic treatment exposures, unemployment, single marital status, neurocognitive impairment, and pain4,8–

11. Additionally, Brinkman et al.12 identified four longitudinal patterns of distress in the original CCSS cohort: 1) 
few to no symptoms across time, 2) persistently elevated symptoms across time, 3) increasing symptoms 
across time, and 4) decreasing symptoms across time. Each pattern, or trajectory, had unique predictors. 
Increasing cancer-related pain was the strongest predictor of persistent and increasing distress symptoms. 
Furthermore, survivors with pain or chronic health conditions were significantly less likely to have decreasing 
symptoms or distress. Importantly, this study considered distress symptoms individually (i.e., separate 
longitudinal models for anxiety, depression, somatization) and did not examine how these symptoms occur 
together over time. 

There are shared biological and environmental risk factors for depression and anxiety both in the 
general population and childhood cancer survivors. Pain is one of the most common predictors of elevated 
psychiatric symptoms in childhood cancer survivors and is consistently associated with anxiety and depression 
in the general population 13–15.  In addition, the associations between pain, depression, and anxiety are 
bidirectional, where they have been found to predict the onset of each other13–17. There is a similarly complex 
relationship between psychological distress and chronic health conditions. Studies have found that the 
likelihood of having psychological distress is three times higher in those living with chronic medical 
conditions18.  A dose-response relationship was also identified for individuals with multiple chronic health 
conditions, where those with three or more health conditions had the highest likelihood of having psychological 
distress or worsened mental health, though all individuals with any number of chronic health conditions had 
higher odds of having psychological distress compared to those without a chronic health condition19,20. 

The relationship between anxiety and depression is also complicated. In the general population, they 
are highly comorbid21–24 and even share somatic diagnostic criteria in the most recent edition of the Diagnostic 
and Statistical Manual25, however, their temporal sequence is difficult to pinpoint26,27.  Interestingly, the risk of 
developing an anxiety disorder is lower in individuals with depression; whereas the risk of developing 
depression is higher in individuals with anxiety disorders21.  Additionally, anxiety is more likely to begin earlier 
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in development, during preadolescence and early adolescence, compared to depression, which often begins to 
emerge in late adolescence and early to mid-adulthood28. Among childhood cancer survivors, similar patterns 
of comorbidity have been identified. A previous report from CCSS identified four cross-sectional patterns of 
emotional distress symptoms: 1) low distress symptoms (62%); 2) high distress (elevated comorbid anxiety, 
depression, somatization, 11%); 3) affective distress (elevated anxiety and depression, 14%); 4) somatic 
distress (elevated somatization, 13%)29. 

While there is ongoing work to better understand the complex relationships between psychiatric 
symptoms and pain in the general population, there is limited research in childhood cancer survivors. 
Therefore, this study aims to build on past CCSS studies to characterize longitudinal patterns of comorbid 
psychiatric symptoms and pain and their relationship with other health conditions and functional outcomes. 
After identifying patterns of psychological comorbidity over time using the BSI-18, we will examine the 
relationships between those patterns with burden of chronic health conditions and a range of functional 
outcomes, including socioeconomic status, personal income, education, maintaining a job, and the ability to 
live independently.    
 
Specific Aims 
Aim 1:  Identify longitudinal profiles of comorbid psychiatric symptoms and pain across three timepoints 

Hypothesis 1.1: We will identify distinct longitudinal profiles of comorbid depression, anxiety, 
somatization, and pain in survivors 

 
Aim 2:  Identify demographic, diagnosis, and treatment-related predictors of longitudinal profiles of psychiatric 
symptoms and pain 

Hypothesis 2.1: Female survivors will be more likely to be assigned to a latent profile characterized by 
persistent or increased comorbid psychiatric symptoms and pain compared to male survivors. 
Hypothesis 2.2: Sociodemographic factors at baseline that indicate a lower socioeconomic status, 
including personal income, education, area deprivation index, and social vulnerability index, will be 
associated with profiles characterized by persistently elevated and increasing psychiatric symptoms 
and pain comorbidity 

 
Aim 3:  Identify chronic health conditions associated with different longitudinal profiles of psychiatric symptoms 
and pain 

Hypothesis 3.1: Survivors with higher burden of chronic disease at baseline are more likely to be 
associated with a latent profile characterized by persistently elevated and increasing psychiatric 
symptoms and pain comorbidity.  
Hypothesis 3.2: Survivors with an increasing chronic health condition burden over time are more likely 
to be associated with a latent profile characterized by persistently elevated and increasing psychiatric 
symptoms and pain comorbidity.  

 
Exploratory Aim: Examine the bidirectional relationship between different longitudinal profiles of 
psychiatric symptoms and pain with chronic health conditions. 

 
Aim 4: Identify functional limitations associated with different profiles of psychiatric comorbidity and pain 

Hypothesis 4.1: Survivors assigned to profiles characterized by elevated or increased psychiatric 
symptoms and pain comorbidity will be more likely to have reduced functional outcomes (e.g., non-
independent living, assistance with routine/personal care needs). 
 

Methods 
Study Population 
We will include participants in CCSS over 18 years of age at baseline, who have self-completed the baseline 
survey and at least two follow-up surveys. For the original cohort, this will include baseline, FU2, and FU4. For 
the expansion cohort, this will include baseline, FU5, and FU7. We estimate there are approximately 10,000 
participants with available data for all 3 time points across the original and expansion cohorts (see Table 2).  
 
Outcome Variables 
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The primary outcome is the Brief Symptom Inventory – 18 (BSI-18) to assess global psychological distress, 
depression, anxiety, and somatization. We will use the continuous T-Scores for each symptom dimension. We 
will use the short-form health survey 36 (SF-36) to assess pain and pain interference.  
 
Sociodemographic and Clinical Variables  

• Sex 

• Age at diagnosis  

• Age at baseline  

• Cancer diagnosis  
o Leukemia 
o CNS Tumor 
o Wilms Tumor 
o Lymphoma 
o Non-Hodgkin’s Lymphoma 
o Neuroblastoma 
o Soft tissue sarcoma 
o Bone tumors 

• Cancer treatment exposures 
o Radiation (maximum target dose, dose categories, or as a continuous variable) 

▪ Cranial radiation therapy 

• 0-29 Gy 

• 30-49 Gy 

• 50Gy or greater 
▪ Non-cranial radiation therapy (yes/no) 

o Chemotherapy (yes/no, or as a continuous variable) 
▪ IV methotrexate 
▪ Intrathecal methotrexate 
▪ Cytarabine 
▪ Vincristine 
▪ Anthracycline (doxorubicin equivalent dose)  
▪ Alkylating agent (cyclophosphamide equivalent dose)  
▪ Corticosteroids  
▪ Platinum agents  

o Shunt (yes/no) 

• Time since diagnosis 

• Current Medication Treatment  
o Antidepressant  
o Anxiolytic  
o Analgesic  

• Chronic Health Conditions (all CTCAE grades to be used for burden score described below) 
o Cardiovascular 
o Pulmonary 
o Renal  
o Hepatic 
o Gastrointestinal 
o Endocrine 
o Musculoskeletal 
o Neurologic  

• Marriage (Which of the possibilities best describes your current marital status?) 
o Married 
o Living with a partner as married  
o Separated or no longer living as married  
o Divorced  
o Widowed  
o Single, never married or never lived with partner as married 
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• Employment (What is your current employment status?) 
o Not currently working  
o Working full-time (30+ hours per week) 
o Working part-time (less than 30 hours per week) 
o Caring for home or family (not seeking paid work) 
o Unemployed and looking for work 
o Unable to work due to illness or disability 
o Retired  
o Student  

• Independent Living Status/ Assistance Needs 
o Concerning your current residence, do you: 

▪ Own your residence 
▪ Rent  
▪ Live with parents 
▪ Other 

o Because of any impairment or health problems, do you need the help of other persons with 
personal care needs, such as eating, bathing, dressing, or getting around your home? (yes/no) 

o Because of any impairment or health problems, do you need the help of other persons in 
handling routine needs, such as everyday household chores, doing necessary business, 
shopping, or getting around for other purposes? (yes/no) 

o Does any impairment or health problem keep you from holding a job or attending school? 
(yes/no) 

• Geocoded Social Determinants of health  
o Social Vulnerability Index (SVI) 

▪ Measure of neighborhood-level deprivation that provided data on four categories 
including socioeconomic status, household characteristics, racial and ethnic minority 
status, and housing type and transportation30,31 

• Personal Income 
o None 
o Less than $19,000 
o $20,000 - $39,000 
o $40,000 - $59,000 
o More than $60,000 

 
Statistical Analysis 
Aim 1: Identify longitudinal profiles of comorbid psychiatric symptoms and pain across three 
timepoints 

To identify unobserved subgroups of survivors with similar longitudinal patterns of comorbid psychiatric 
symptoms and pain, we will use latent profile modeling across three assessment timepoints. Because all 
indicators are continuous, the primary analytic approach will be latent profile analysis (LPA) with repeated 
measures. Repeated measures of depression, anxiety, and somatization (BSI-18 subscales) and pain and 
interference (SF-36) will be included simultaneously as continuous indicators. Models will be estimated to use 
full-information maximum likelihood and analyses will be restricted to participants contributing data at all three 
time points. 

We will estimate models specifying increasing numbers of profiles (e.g., 2–6 profiles). Model selection 
will be guided by Akaike Information Criterion (AIC), Bayesian Information Criterion (BIC), sample-size 
adjusted BIC, entropy, likelihood ratio tests (e.g., BLRT/LMR where applicable), minimum profile prevalence 
(≥5%), and clinical interpretability of profile trajectories. Posterior profile membership probabilities will be 
examined to assess classification quality. Time-varying antidepressant, anxiolytic, and analgesic use will be 
included as covariates to account for symptom treatment and management. 

For Hypothesis 1.1, we will identify latent profiles that capture distinct longitudinal patterns of comorbid 
psychiatric symptoms and pain across three timepoints; these profiles will define trajectory profile membership 
used as the primary outcome or exposure variable in subsequent aims. 
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Aim 2:  Identify demographic, diagnosis, and treatment-related predictors of psychiatric symptoms and 
pain 

To evaluate predictors of psychiatric symptom–pain trajectory membership, we will model latent profile 
membership as the dependent variable using multinomial logistic regression. The lowest symptom–pain 
burden profile will serve as the reference category. Primary predictors will include sex, age at diagnosis, age at 
baseline, cancer diagnosis, treatment exposures (e.g., cranial and non-cranial radiation, chemotherapy 
indicators or dose-equivalent measures), and baseline socioeconomic indicators, including personal income, 
education, and the Social Vulnerability Index (SVI). 

Models will be adjusted for cohort (original vs expansion), time since diagnosis, and other relevant 
confounders. To address uncertainty in profile assignment, we will use posterior probability–weighted 
regression or a three-step approach where feasible. Adjusted odds ratios (ORs) with 95% confidence intervals 
(CIs) will be reported. 

For Hypothesis 2.1, we will compare the distribution of female and male survivors across latent 
trajectory profiles using Chi-square tests and assess the association between sex and trajectory profile 
membership using the sex coefficient from the multinomial logistic regression models. 

For Hypothesis 2.2, baseline socioeconomic factors will be evaluated for association with trajectory 
profile membership using multinomial logistic regression. In addition, Chi-square tests will be used for 
categorical socioeconomic variables, and t-tests or ANOVA will be used for continuous socioeconomic 
variables, as appropriate. 
 
Aim 3:  Identify chronic health conditions associated with psychiatric comorbidities and pain 

Associations between chronic health conditions and latent profile membership will be evaluated using 
multinomial logistic regression, with profile membership as the outcome. Chronic health conditions will be 
summarized using CTCAE-based classifications and modeled in two ways: 

 

1. baseline burden and 

2. longitudinal change in burden from baseline to the most recent follow-up, categorized as no change, 

improvement, or worsening. New variable categories for patients. 

The baseline burden will be determined using methods previously described in Geenen et al. 2007: 
Survivors with at least one grade 1 event are considered to have low burden; survivors with at least one grade 
2 event and/or one grade 3 events are considered to have a medium burden; survivors with two or more grade 
3 events, or one grade 4 events and one grade 3 events, are considered to have a high burden; and survivors 
with multiple grade 3 or 4 events are considered to have a severe burden32,33. Baseline burden and change 
variables will be included simultaneously to distinguish persistent disease burden from worsening over time. 
Models will adjust for demographic, diagnostic, and treatment-related variables to reduce confounding. 
Adjusted ORs and 95% CIs will be reported. 

For Hypothesis 3.1, we will examine the association between baseline chronic health condition burden 
and latent trajectory profile membership using multinomial logistic regression, evaluating the significance of 
baseline burden variables in distinguishing profiles characterized by persistently elevated and increasing 
psychiatric symptoms and pain. 

For Hypothesis 3.2, we will include longitudinal change in chronic health condition burden as a predictor 
in the multinomial logistic regression models and assess whether worsening burden is significantly associated 
with membership in trajectory profiles characterized by persistently elevated and increasing psychiatric 
symptoms and pain, independent of baseline burden. 

For the Exploratory Aim, we will examine the bidirectional relationship between chronic health condition 
burden and longitudinal profiles of psychiatric symptoms and pain by evaluating both whether chronic health 
condition burden predicts latent profile membership and whether latent profile membership is associated with 
subsequent chronic health condition burden over time. Baseline burden and longitudinal change in burden will 
be evaluated as predictors of latent profile membership using multinomial logistic regression. In the reverse 
direction, repeated measures ordinal logistic regression models will be used to assess whether survivors 
assigned to profiles characterized by persistently elevated or increasing psychiatric symptoms and pain have 
greater odds of higher chronic health condition burden at follow-up, independent of baseline burden and 
relevant demographic, diagnosis, treatment-related, and socioeconomic covariates. 
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Aim 4: Identify functional limitations associated with different profiles of psychiatric comorbidity and 
pain 

We will examine the association between latent trajectory profiles and functional outcomes using 
multivariable logistic regression. Outcomes will include independent living status, need for assistance with 
personal or routine care, and impairment preventing employment or education assessed at the most recent 
timepoint. Latent profile membership will be the primary independent variable. 

Models will adjust for age, sex, time since diagnosis, socioeconomic indicators, and treatment 
exposures. In secondary models, chronic health condition burden will be added to assess whether associations 
between trajectory profile and function are independent of physical morbidity. Results will be reported as 
adjusted ORs with 95% CIs. 

For Hypothesis 4.1, we will use multivariable logistic regression to model each functional outcome as a 
binary dependent variable, with latent psychiatric symptom–pain trajectory profile membership as the primary 
independent variable, and evaluate whether profiles characterized by persistently elevated or increasing 
symptoms are associated with higher odds of reduced functional status after adjustment for demographic, 
socioeconomic, and treatment-related covariates. 
 
Impact Statement  
At the completion of this project, we will have identified patterns of comorbid psychological symptoms, their 
predictors, relationship to other health outcomes, and relationship to functional outcomes. Better understanding 
the relationship between anxiety and depression in childhood cancer survivors will allow us to develop better, 
more targeted interventions to address long-term distress in survivors. Additionally, by examining and 
characterizing the impact of comorbid anxiety and depression on functional outcomes and their complex 
relationship with chronic health outcomes, we will be able to better identify survivors who may benefit from 
additional support. 
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Example Table and Figures 
Example Table 1. Demographic and Clinical Characteristics  

 Baseline First FU Second FU 

 Mean 
 (+ SD) 

Range Mean  
(+ SD) 

Range Mean  
(+ SD) 

Range 

Age (years)       

Age at Diagnosis (years)       

Time since Diagnosis 
(years) 

      

 Frequency % Frequency % Frequency % 

Sex       

Males       

Females       

Diagnosis       

Leukemia       

Lymphoma       

Non-Hodgkin 
Lymphoma 

      

Soft-tissue Sarcoma       

Bone Cancer       

Neuroblastoma       

CNS Tumor       

Wilms Tumor       

Cancer Treatment 
Exposures 

      

Cranial radiation, Gy       

None       

<20       

≥20 to <30       

≥ 30       

Non-cranial radiation       

Yes       

No       

IT Methotrexate       

IV Methotrexate, 
g/m2 

      

Median (IQR) dose       

None       

>0 to <40       

≥ 40       

Cytarabine       

Yes       

No       

Anthracycline, mg/m2       

Median (IQR) 
dose 

      

None       

1-249       

≥250       
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Table 2. Psychological Outcome Across Timepoints  

 Baseline 
(Noriginal = 9,146; 

 Nexpansion =8,274) 

First Selected  
Follow-Up  

(Noriginal = 7,260; 
 Nexpansion =4,495) 

Second Selected Follow-Up  
(Noriginal = 5,257 ; 
 Nexpansion =5,361) 

 Original 
Cohort 

(%) 

Expansion 
Cohort 

(%) 

Total 
N 

Original 
Cohort 

(%) 

Expansion 
Cohort 

(%) 

Total 
N 

Original 
Cohort 

(%) 

Expansion 
Cohort 

(%) 

Total 
N 

GSI  

Distressed 740 
(8.1) 

690 (8.3) 1,430 736 
(10.1) 

378 (8.4) 1,114 361 
(6.9) 

544 (10.2) 905 

Not 
Distressed 

8389 
(91.9) 

7575 
(91.7) 

15,973 6516 
(89.9) 

4112 
(91.6) 

10,628 4891 
(93.1) 

4814 
(89.9) 

9,705 

Depression  

Distressed 938 
(10.3) 

881 (10.7) 1,817 853 
(11.8) 

482 (10.7) 1,335 433 
(8.2) 

649 (12.1) 1,082 

Not 
Distressed 

8202 
(89.7) 

7390 
(89.3) 

15,592 6404 
(88.2) 

4012 
(89.3) 

10,416 4822 
(91.8) 

4712 
(87.9) 

9,534 

Anxiety  

Distressed 628 
(6.9) 

544 (6.6) 1,172 557 
(7.7) 

322 (7.2) 897 298 
(5.7) 

463 (8.6) 781 

Not 
Distressed 

8507 
(93.1) 

7725 
(91.7) 

16,232 6701 
(92.3) 

4168 
(92.8) 

10,869 4957 
(94.3) 

4898 
(91.4) 

9,855 

Somatic  

Distressed 755 
(8.3) 

765 (9.2) 1,520 1018 
(14) 

362 (8.1) 1,380 502 
(9.6) 

537 (10) 1,039 

Not 
Distressed 

8384 
(91.7) 

7506 
(90.8) 

15,890 6236 
(86) 

4132 
(91.9) 

10,368 4753 
(90.4) 

4821 (90) 9,574 

    
 
 
Example Table 3. Fit Statistics for Tested Models 

 Number of 
Parameters 

Entropy BIC BLRT (p) LMR (p) 

1-Profile      

2-Profiles      

3-Profiles      

4-Profiles      

5-Profiles      

6-Profiles      
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Example Table 4. Multivariable Models of Demographic, Diagnosis, and Treatment Predicting Psychiatric 
Comorbidity and Pain Over Time  

 Profile 1 Profile 2 Profile 3 Profile 4 Profile 5 Profile 6 

 OR  
(95% CI) 

OR  
(95% CI) 

OR  
(95% CI) 

OR  
(95% CI) 

OR  
(95% CI) 

OR 
 (95% CI) 

Age at Diagnosis (years)       

Sex       

Males       

Females       

Cancer Treatment 
Exposures 

      

Cranial radiation, Gy       

None       

<20       

≥20 to <30       

≥ 30       

Non-cranial radiation       

Yes       

No       

Chemotherapy       

Yes       

No       

Household Income       

Education       

College       

High School        

< High School       

Area Deprivation Index       

Social Vulnerability Index       

Employment Status       

Not currently working        

Working full-time        

Working part-time        

Caring for home or 
family (not seeking 
paid work) 

      

Unable to work due 
to illness or disability 

      

Retired        

Student        

Marital Status       

Married       

Living with a partner 
as married  

      

Separated or no 
longer living as 
married  

      

Divorced        

Widowed        

Single, never married 
or never lived with 
partner as married 
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Example Table 5. Multivariable Models of Chronic Health Conditions Associated with Psychiatric 
Comorbidity and Pain Over Time 

 Profile 1 Profile 2 Profile 3 Profile 4 Profile 5 Profile 6 

 OR  
(95% CI) 

OR  
(95% CI) 

OR  
(95% CI) 

OR  
(95% CI) 

OR  
(95% CI) 

OR 
 (95% CI) 

Chronic Health Conditions       

Worsening over time       

Improving over time       

Persistent over time       

 
 
Example Table 6. Multivariable Models of Chronic Health Condition Burden Associated with Psychiatric 
Comorbidity and Pain Over Time 

 Profile 1 Profile 2 Profile 3 Profile 4 Profile 5 Profile 6 

 OR  
(95% CI) 

OR  
(95% CI) 

OR  
(95% CI) 

OR  
(95% CI) 

OR  
(95% CI) 

OR 
 (95% CI) 

Burden Score of Events       

Low       

Medium       

High       

Severe       

 
 
 
Example Table 7. Prediction of Functional Outcomes by Profiles of Psychiatric Comorbidity and Pain 

 Live Independently Require Assistance 
for Personal Care 
Needs 

Require Assistance 
for Daily Tasks 

Impairment 
preventing 
employment or 
education 

 OR 
(95% CI) 

OR 
(95% CI) 

OR 
(95% CI) 

OR 
(95% CI) 

Profile 1     

Profile 2     

Profile 3     

Profile 4     

Profile 5     

Profile 6     

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

St. Jude - Confidential 

References 
1. Armstrong, G. T., Chen, Y., Yasui, Y., Leisenring, W., Gibson, T. M., Mertens, A. C., Stovall, M., Oeffinger, K. 

C., Bhatia, S., Krull, K. R., Nathan, P. C., Neglia, J. P., Green, D. M., Hudson, M. M., & Robison, L. L. (2016). 

Reduction in Late Mortality among 5-Year Survivors of Childhood Cancer. New England Journal of Medicine, 

374(9), 833–842. https://doi.org/10.1056/NEJMoa1510795 

2. Siegel, R. L., Giaquinto, A. N., & Jemal, A. (2024). Cancer statistics, 2024. CA: A Cancer Journal for Clinicians, 

74(1), 12–49. https://doi.org/10.3322/caac.21820 

3. Berkman, A. M., Mittal, N., & Roth, M. E. (2023). Adolescent and young adult cancers: Unmet needs and closing 

the gaps. Current Opinion in Pediatrics, 35(1), 84–90. https://doi.org/10.1097/MOP.0000000000001200 

4. Brinkman, T. M., Recklitis, C. J., Michel, G., Grootenhuis, M. A., & Klosky, J. L. (2018). Psychological 

Symptoms, Social Outcomes, Socioeconomic Attainment, and Health Behaviors Among Survivors of Childhood 

Cancer: Current State of the Literature. Journal of Clinical Oncology, 36(21), 2190–2197. 

https://doi.org/10.1200/JCO.2017.76.5552 

5. Friend, A. J., Feltbower, R. G., Hughes, E. J., Dye, K. P., & Glaser, A. W. (2018). Mental health of long-term 

survivors of childhood and young adult cancer: A systematic review. International Journal of Cancer, 143(6), 

1279–1286. https://doi.org/10.1002/ijc.31337 

6. Bitsko, M. J., Cohen, D., Dillon, R., Harvey, J., Krull, K., & Klosky, J. L. (2016). Psychosocial Late Effects in 

Pediatric Cancer Survivors: A Report From the Children’s Oncology Group. Pediatric Blood & Cancer, 63(2), 

337–343. https://doi.org/10.1002/pbc.25773 

7. Osmani, V., Hörner, L., Klug, S. J., & Tanaka, L. F. (2023). Prevalence and risk of psychological distress, anxiety 

and depression in adolescent and young adult (AYA) cancer survivors: A systematic review and meta‐analysis. 

Cancer Medicine, 12(17), 18354–18367. https://doi.org/10.1002/cam4.6435 

8. Zebrack, B. J., Zevon, M. A., Turk, N., Nagarajan, R., Whitton, J., Robison, L. L., & Zeltzer, L. K. (2007). 

Psychological distress in long-term survivors of solid tumors diagnosed in childhood: A report from the 

childhood cancer survivor study. 49(1), 47–51. Scopus. https://doi.org/10.1002/pbc.20914 

9. Zeltzer, L. K., Recklitis, C., Buchbinder, D., Zebrack, B., Casillas, J., Tsao, J. C. I., Lu, Q., & Krull, K. (2009). 

Psychological status in childhood cancer survivors: A report from the childhood cancer survivor study. 27(14), 

2396–2404. Scopus. https://doi.org/10.1200/JCO.2008.21.1433 



 

St. Jude - Confidential 

10. Zeltzer, L. K., Lu, Q., Leisenring, W., Tsao, J. C. I., Recklitis, C., Armstrong, G., Mertens, A. C., Robison, L. L., 

& Ness, K. K. (2008). Psychosocial outcomes and health-related quality of life in adult childhood cancer 

survivors: A report from the Childhood Cancer Survivor Study. 17(2), 435–446. Scopus. 

https://doi.org/10.1158/1055-9965.EPI-07-2541 

11. Brinkman, T. M., Zhu, L., Zeltzer, L. K., Recklitis, C. J., Kimberg, C., Zhang, N., Muriel, A. C., Stovall, M., 

Srivastava, D. K., Robison, L. L., & Krull, K. R. (2013). Longitudinal patterns of psychological distress in adult 

survivors of childhood cancer. British Journal of Cancer, 109(5), 1373–1381. 

https://doi.org/10.1038/bjc.2013.428 

12. Brinkman, T. M., Zhu, L., Zeltzer, L. K., Recklitis, C. J., Kimberg, C., Zhang, N., Muriel, A. C., Stovall, M., 

Srivastava, D. K., & Robison, L. L. (2013). Longitudinal patterns of psychological distress in adult survivors of 

childhood cancer. 109(5), 1373–1381. Scopus. https://doi.org/10.1038/bjc.2013.428 

13. Woo, A. K. (2010). Depression and Anxiety in Pain. Reviews in Pain, 4(1), 8–12. 

https://doi.org/10.1177/204946371000400103 

14. Linton, S. J., & Bergbom, S. (2011). Understanding the link between depression and pain. Scandinavian Journal 

of Pain, 2(2), 47–54. https://doi.org/10.1016/j.sjpain.2011.01.005 

15. De La Rosa, J. S., Brady, B. R., Ibrahim, M. M., Herder, K. E., Wallace, J. S., Padilla, A. R., & Vanderah, T. W. 

(2024). Co-occurrence of chronic pain and anxiety/depression symptoms in U.S. adults: Prevalence, functional 

impacts, and opportunities. PAIN, 165(3), 666. https://doi.org/10.1097/j.pain.0000000000003056 

16. Alberts, N. M., Stratton, K. L., Leisenring, W. M., Pizzo, A., Lamoureux, É., Alschuler, K., Flynn, J., Krull, K. 

R., Jibb, L. A., & Nathan, P. C. (2025). Intolerance of uncertainty, psychological symptoms, and pain in long-

term childhood cancer survivors: A report from the Childhood Cancer Survivor Study. Scopus. 

https://doi.org/10.1007/s11764-025-01865-7 

17. Alberts, N. M., Leisenring, W., Whitton, J., Stratton, K., Jibb, L., Flynn, J., Pizzo, A., Brinkman, T. M., Birnie, 

K., & Gibson, T. M. (2024). Characterization of chronic pain, pain interference, and daily pain experiences in 

adult survivors of childhood cancer: A report from the Childhood Cancer Survivor Study. 165(11), 2530–2543. 

Scopus. https://doi.org/10.1097/j.pain.0000000000003284 



 

St. Jude - Confidential 

18. Tareke, M., Bayeh, A. B., Birhanu, M., & Belete, A. (2022). Psychological distress among people living with 

chronic medical illness and the general population, Northwest Ethiopia: A comparative cross-sectional study. 

PLOS ONE, 17(12), e0278235. https://doi.org/10.1371/journal.pone.0278235 

19. Adzrago, D., Williams, D. R., & Williams, F. (2025). Multiple chronic diseases and psychological distress among 

adults in the United States: The intersectionality of chronic diseases, race/ethnicity, immigration, sex, and 

insurance coverage. Social Psychiatry and Psychiatric Epidemiology, 60(1), 181–199. 

https://doi.org/10.1007/s00127-024-02730-1 

20. Hockey, M., Rocks, T., Ruusunen, A., Jacka, F. N., Huang, W., Liao, B., Aune, D., Wang, Y., Nie, J., & O’Neil, 

A. (2022). Psychological distress as a risk factor for all-cause, chronic disease- and suicide-specific mortality: A 

prospective analysis using data from the National Health Interview Survey. Social Psychiatry and Psychiatric 

Epidemiology, 57(3), 541–552. https://doi.org/10.1007/s00127-021-02116-7 

21. Hettema, J. M. (2008). The nosologic relationship between generalized anxiety disorder and major depression. 

Depression and Anxiety, 17. 

22. Eysenck, H. J. (1991). Neuroticism, Anxiety, and Depression. Psychological Inquiry, 2(1), 75–76. 

https://doi.org/10.1207/s15327965pli0201_17 

23. Femke Lamers, PhD, Patricia van Oppen, PhD, Hannie C. Comijs, PhD, Johannes H. Smit, PhD, Philip 

Spinhoven, PhD, Anton J. L. M. van Balkom, MD, PhD, Willem A. Nolen, MD, PhD, Frans G. Zitman, MD, 

PhD, Aartjan T. F. Beekman, MD, PhD, & Brenda W. J. H. Penninx, PhD. (2011). Comorbidity Patterns of 

Anxiety and Depressive Disorders in a Large Cohort Study: The Netherlands Study of Depression and Anxiety 

(NESDA). Journal of Clinical Psychiatry, 72(3), 341–348. 

24. Groen, R. N., Ryan, O., Wigman, J. T. W., Riese, H., Penninx, B. W. J. H., Giltay, E. J., Wichers, M., & Hartman, 

C. A. (2020). Comorbidity between depression and anxiety: Assessing the role of bridge mental states in dynamic 

psychological networks. BMC Medicine, 18(1), 308. https://doi.org/10.1186/s12916-020-01738-z 

25. American Psychiatric Association, & American Psychiatric Association (Eds.). (2013). Diagnostic and statistical 

manual of mental disorders: DSM-5 (5th ed). American Psychiatric Association. 

26. Grimes, P. Z., Adams, M. J., Thng, G., Edmonson-Stait, A. J., Lu, Y., McIntosh, A., Cullen, B., Larsson, H., 

Whalley, H. C., & Kwong, A. S. F. (2024). Genetic Architectures of Adolescent Depression Trajectories in 2 



 

St. Jude - Confidential 

Longitudinal Population Cohorts. JAMA Psychiatry, 81(8), 807. 

https://doi.org/10.1001/jamapsychiatry.2024.0983 

27. Merikangas, K. R., Zhang, H., Avenevoli, S., Acharyya, S., Neuenschwander, M., & Angst, J. (2003). 

Longitudinal Trajectories of Depression and Anxiety in a Prospective Community Study: The Zurich Cohort 

Study. Archives of General Psychiatry, 60(10), 993–1000. https://doi.org/10.1001/archpsyc.60.9.993 

28. Kalin, N. H. (2020). The Critical Relationship Between Anxiety and Depression. American Journal of Psychiatry, 

177(5), 365–367. https://doi.org/10.1176/appi.ajp.2020.20030305 

29. D’Agostino, N. M., Edelstein, K., Zhang, N., Recklitis, C. J., Brinkman, T. M., Srivastava, D., Leisenring, W. M., 

Robison, L. L., Armstrong, G. T., & Krull, K. R. (2016). Comorbid symptoms of emotional distress in adult 

survivors of childhood cancer. Cancer, 122(20), 3215–3224. https://doi.org/10.1002/cncr.30171 

30. Flanagan, B. E., Gregory, E. W., Hallisey, E. J., Heitgerd, J. L., & Lewis, B. (2011). A Social Vulnerability Index 

for Disaster Management. Journal of Homeland Security and Emergency Management, 8(1), 

0000102202154773551792. https://doi.org/10.2202/1547-7355.1792 

31. Singh, G. K. (2003). Area Deprivation and Widening Inequalities in US Mortality, 1969–1998. American Journal 

of Public Health, 93(7), 1137–1143. https://doi.org/10.2105/AJPH.93.7.1137 

32. Geenen, M. M., Cardous-Ubbink, M. C., Kremer, L. C. M., van den Bos, C., van der Pal, H. J. H., Heinen, R. C., 

Jaspers, M. W. M., Koning, C. C. E., Oldenburger, F., Langeveld, N. E., Hart, A. A. M., Bakker, P. J. M., Caron, 

H. N., & van Leeuwen, F. E. (2007). Medical Assessment of Adverse Health Outcomes in Long-term Survivors 

of Childhood Cancer. JAMA, 297(24), 2705–2715. https://doi.org/10.1001/jama.297.24.2705 

33. Williams, A. M., Cheung, Y. T., Hyun, G., Liu, W., Ness, K. K., Ehrhardt, M. J., Mulrooney, D. A., Bhakta, N., 

Banerjee, P., Brinkman, T. M., Green, D. M., Chemaitilly, W., Huang, I.-C., Srivastava, D., Hudson, M. M., 

Robison, L. L., & Krull, K. R. (2021). Childhood Neurotoxicity and Brain Resilience to Adverse Events during 

Adulthood. Annals of Neurology, 89(3), 534–545. https://doi.org/10.1002/ana.25981 

 

 

 
 
 

 

 

 



 

St. Jude - Confidential 

 

 

 

 

 

 


