
JULY 2022, VOL. 49, NO. 4 ONCOLOGY NURSING FORUM 359WWW.ONS.ORG/ONF

JOURNAL CLUB

Physical, Mental, and General 
Health Outcomes Among 

Childhood Cancer Survivors 
From the Behavioral Risk Factor 

Surveillance System Survey
Mary Ann Cantrell, PhD, RN, CNE, ANEF, FAAN, and Michael A. Posner, PhD, PStat®

I
n 2020, there were approximately 429,000 

adult childhood cancer survivors (CCS) 

in the United States, which equates to 1 in 

530 adults, ages 20–39 years (CureSearch 

for Children’s Cancer, 2020). As of January 

1, 2021, it was estimated that there were 47,760 old-

er adolescent and young adult CCS aged 15–19 years 

living in the United States (American Cancer Soci-

ety, 2022). Phillips et al. (2015) reported that nearly 

84% of CCS have survived five or more years post- 

diagnosis, and the estimated prevalence of CCS re-

flects a rapidly expanding clinical population. Despite 

these survival rates, Philips et al. (2015) also identi-

fied that approximately 70% of CCS have a mild or 

moderate chronic condition, and 32% were estimated 

to have a severe, disabling, or life-threatening con-

dition. These morbidity prevalence estimates have a 

profound impact on survivors’ ability to manage their 

survivorship care needs, and negatively affect their 

health-related quality of life (HRQOL) (Hayek et al., 

2020; Lie et al., 2017; Vuotto et al., 2017; Wilson et 

al., 2020). Among survivors aged 20–49 years, an esti-

mated 16% have compromised physical HRQOL, and 

18% have compromised mental HRQOL (Philips et 

al., 2015). Recent evidence continues to support poor 

HRQOL among CCS. In a sample of 227 Swedish adult 

survivors of childhood leukemia, survivors scored sig-

nificantly lower on the HRQOL for general health (p = 

0.004) and emotional health (p = 0.014) compared to 

their siblings and to Swedish norms (Aili et al., 2021).

Female CCS have been identified as most at risk for 

poor physical and psychosocial outcomes and a dimin-

ished HRQOL. Older adolescent and young adult 

female CCS experience higher levels of psychological 

distress and depression when compared to male CCS 

and healthy siblings (Armstrong, et al., 2007; Philips 
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et al., 2015; Wu et al., 2007). Psychological distress and 

depression have been identified as strong negative 

predictors of the psychological domain of HRQOL 

among older adolescent and young adult female CCS 

(Lund et al., 2010; Yağc-Küpeli et al., 2012; Zeltzer et 

al., 2009). Perhaps the most compelling evidence to 

suggest that female survivors are at greater risk for 

lower HRQOL are the findings reported by Zeltzer 

et al. (2009), who reviewed the findings of 11 pub-

lished studies from the landmark Childhood Cancer 

Survivor Study (CCSS) and concluded that female 

gender was a major risk factor for psychological dis-

tress, which is a component of individuals’ HRQOL. 

In addition, female CCS are at increased risk 

for adverse physical health status. Armstrong et 

al. (2007) conducted a systematic review of 161 

published studies on seven long-term health out-

comes of CCS, and found the following effects more 

prevalent in women: increased risks for cognitive 

dysfunction, anthracycline-mediated cardiotoxicity, 

obesity, early onset of puberty, primary hypothyroid-

ism, breast cancer, and osteonecrosis, depending on 

various treatments received. In a more recent nation-

wide study of young adult CCS, van Erp et al. (2021) 

reported that a risk factor (p < 0.05) for impaired 

physical HRQOL was female gender. In summary, past 

and current evidence suggests that female CCS have 

greater threats to their HRQOL in survivorship, and 

in many cases have more long-term complications. 

The present study aimed to add to the evidence 

of HRQOL outcomes among young adult CCS, par-

ticularly in women. In this study, researchers aimed 

to do the following: (a) examine the physical, mental, 

and general health domains of HRQOL in young adult 

female CCS, and compare those findings to male CCS, 

age-matched young adult females with no reported 

cancer diagnosis, female survivors of adult cancer, 

and the overall general population; (b) examine the 

relationships among age, sex, level of education, and 

race between physical, mental, and general health in 

young adult CCS; and (c) examine the relationships 

between depression, physical, mental, and general 

health and physical activity limitations among young 

adult female CCS. 

This study examined data among individuals 

using unrelated controls to address a known lim-

itation in the CCS literature. A substantial body 

of evidence has compared psychosocial outcomes 

among CCS with those of their siblings. Because sib-

lings of CCS have similarities in ethnicity, culture, 

community, socioeconomic status, genetics, and 

environment, researchers have deemed them as a 

good comparison group for psychological health out-

comes (Leisenring et al., 2009). However, Zeltzer et 

al. (2009) raised concern that some siblings are also 

affected by the cancer experience, which may con-

tribute to psychological distress. There is published 

evidenced that some siblings of CCS experience sig-

nificant symptoms of post-traumatic stress disorder 

(Alderfer et al., 2003), have a low overall quality of 

life (Houtzager et al., 2004), are at risk for long-term 

psychological adjustments (Buchbinder et al., 2010), 

and endure long-term psychological effects (Barrett 

et al., 2020). 

Wilson and Cleary (1995) developed a conceptual 

model that links clinical variables with HRQOL and 

patient outcomes while placing health on a continuum 

encompassing five aspects (symptom status, biologic/ 

physiologic variables, functional status, general 

health perceptions, and overall HRQOL), which are 

influenced by environmental factors, nonmedical 

factors, and individual characteristics. The revised 

model by Ferrans et al. (2005) focused on five types 

of patient outcome measures: biologic function, 

symptoms, functional status, general health percep-

tion, and overall quality of life. This revised model 

was applied to guide this study and specifically exam-

ine the relationship among symptoms (depression), 

functional status (activity limitations), as well as the 

influence of individual characteristics that included 

age, age at cancer diagnosis, gender, level of educa-

tion, and those interactions with survivors’ physical, 

mental, and general health HRQOL. 

Methods

Design

Large population-based data sets have been used 

to examine the health outcomes of CCS in the 

general U.S. population. The Centers for Disease 

Control and Prevention (CDC) used the Behavioral 

Risk Factor Surveillance System (BRFSS), a cross- 

sectional national state-based survey, to collect 

yearly data regarding health-related risk behaviors 

and health outcomes. Phillips-Salimi et al. (2011) 

examined BRFSS data and compared CCS to healthy 

young adults on a variety of indicators for physical 

and mental health status, including depression and 

health behavior variables. Control factors were in 

place to adjust for age, sex, and minority statuses. 

CCS had significantly (p < 0.001) poorer outcomes 

than individuals without cancer for the follow-

ing categories: socioeconomic status, comorbid 

conditions, life satisfaction, social and emotional 

support, general health, and good days per month for 
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physical, mental, and general health (Phillips-Salimi 

et al., 2011). Using the same BRFSS data, Warner et 

al. (2016) evaluated health behaviors between older 

adolescent and young adult CCS with same-age 

peers without a history of cancer. That study found 

31.3% of female CCS reported fair or poor general 

health compared to 15.4% of female controls, and 

27% reported poor social or emotional support com-

pared to 20.5% of female controls.

The present study was also a secondary data 

analysis of BRFSS data, extending the work of 

Phillips-Salimi et al. (2011) and Warner et al. (2016) 

by examining data for health outcomes using pooled 

data from three BRFSS survey years. Phillips-Salimi 

et al. (2011) and Warner et al. (2016) examined CCS 

health outcomes using BRFSS at only one time point. 

Pooled data were analyzed from survey years 2014, 

2016, and 2017. Institutional review board approval 

(exempt status) was obtained. 

Although BRFSS is a national survey, states can  

elect to include an optional module, which uses ques-

tions about cancer survivorship. For this analysis, a  

total of 14 states are represented: nine midwestern  

states, two southern states, one state from the 

mid-Atlantic region, one U.S. territory, and Alaska. 

The select survey years’ optional module included 

the following question: At what age were you told by 

a healthcare provider that you had cancer? A delimi-

tation of the sample was done to identify those who 

were initially diagnosed at the age of 22 years or 

younger (childhood cancer), those who were diag-

nosed with cancer in adulthood (aged older than 22 

years), and those who had never been diagnosed with 

cancer. BRFSS data from 2015 were not included in 

the analysis because the survey year did not include 

this question. BRFSS respondents who were diag-

nosed with cancer but did not identify the age they 

were diagnosed were excluded (n = 906). The total 

sample size for the study, representative of all three 

survey years combined, included 697 respondents 

who were diagnosed with cancer before the age of 22 

years, 22,465 respondents who were diagnosed with 

cancer in adulthood, and 1,376,915 adult respondents 

who were never diagnosed with cancer. 

The standard four-item set of the CDC Healthy 

Days measurement (CDC HRQOL–4) has been 

included in the BRFSS since 1993 (CDC, 2022). The 

CDC HRQOL–4 assesses physical, mental, and gen-

eral health by asking participants to rank their general 

health, to list how many days each month they would 

rate their physical or mental health as poor, and 

how many days of poor mental or physical health 

prevent them from completing their daily tasks. The 

response options included a fill-in response, none, 

do not know/unsure, and refuse to answer. Physical, 

mental, and general health responses were analyzed 

by categorizing responses as “no days,” “some days,” 

and “all 30 days” in which health status was reported 

as being poor. 

The psychometric properties of the CDC 

HRQOL–4 have been well established among healthy 

and clinical populations (CDC, 2022). No published 

data on the measure’s reliability and validity among 

samples of CCS were reported in the published lit-

erature. Zullig et al. (2004) reported preliminary 

evidence of construct and known-groups validity 

among 5,220 high-schoolers. Among adult cancer 

survivors, Kapp et al. (2009) reported the test-retest 

reliability to be moderate to excellent, and Andresen 

et al. (2003) reported it had moderate to excellent 

test-retest reliability among a sample of Missouri 

adults (Andresen et al., 2003).

Missing data were identified for each domain of 

HRQOL–4. For physical health, missing data were 

identified for 7 (1%) CCS, 522 (2.3%) adults diag-

nosed with cancer, and 29,276 (2.1%) respondents 

who reported never being diagnosed with cancer. 

For mental health, missing data were identified for 

14 (2.1%) CCS, 300 (1.5%) adults diagnosed with 

cancer, and 22,732 (1.7%) respondents who reported 

never being diagnosed with cancer. For general 

health, missing data were identified for 1 (0.1%) 

CCS, 60 (0.3%) adults diagnosed with cancer, and 

4,113 (0.3%) respondents who reported never being 

diagnosed with cancer. Cases that had missing data 

were excluded from the analyses. 

All analyses were done in R, version 4.0.3, and 

RStudio, version 1.4.1103. Chi-square tests of inde-

pendence were done to compare the rates across 

cancer survivorship groups on categorical variables. 

Independent sample t tests were done to compare 

mean values across cancer survivorship groups 

of all numeric variables. Logistic regression was 

performed to determine correlates with physical, 

mental, and general health. All tests were two-sided 

and used a significance level of 0.05.

Results

Comparing HRQOL of Female CCS to Other Groups

Female CCS had a statistically significant higher 

number of poor physical, mental, and general health 

days compared to young adult male CCS, young adult 

females with no history of cancer, female survivors of 

adult cancer, and the general population (see Table 
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1). In addition, female CCS reported a significantly 

greater number of “no days” in which they reported 

good physical, mental, and general health compared 

to male CCS, female survivors of adult cancer, and the 

general population. 

Demographic Variables on HRQOL in CCS

Logistic regression models examined the relation-

ships of age, sex, education, and race, individually 

and in the presence of the other variables, on phys-

ical, mental, and general health in male and female 

young adult CCS. Female CCS were significantly 

more likely to experience 30 days of poor physical 

(odds ratio [OR] = 1.8, p < 0.05), mental (OR = 0.6, p <  

0.05), and general health (OR = 1.6, p < 0.05) com-

pared to male CCS when controlling for education, 

race, and age. There was no difference between CCS 

who were high school graduates and those with some 

college credits for mental and general health statuses. 

For physical health, CCS with only a high school edu-

cation were more likely than those with a college 

degree to experience 30 days of poor health (OR = 2.6, 

p < 0.001). Having a high school diploma or some col-

lege education credits were not predictors of 30 days 

of poor health among young adult CCS when con-

trolling for age and race. 

This analysis was then extended by calculating a 

series of logistic regression models to explore any 

interaction effects among these variables on survi-

vors’ physical, mental, and general health. The only 

significant interaction effect (p < 0.05) was between 

sex and education for physical health. Physical 

health was lower for male CCS without a high school 

degree. 

Depression and HRQOL in Female CCS

Regression models were constructed to explore 

the relationship between depression and physical, 

mental, and general health among young adult female 

CCS, adjusting for education, race, and age. Activity 

limitations were also included in this analysis as a 

covariate (see Table 2). Young adult female CCS who 

self-identified as being depressed had significantly 

higher odds of being in poor physical (OR = 2.9, p <  

0.001), mental (OR = 7.6, p < 0.001), and general 

health (OR = 2.6, p < 0.001). When activity limita-

tions were added to the models, the magnitude of 

the relationship increased between depression and 

TABLE 1. Female CCS Physical, Mental, and General Health Compared to Control Groups (N = 697)

Female CCS Male CCS ACS No Cancer

Days of Poor Health % % % %

Physical health

No days 39 56 55 61

Some days 42 33 33 31

All 30 days 18 11 12 18

Mental health

No days 44 62 68 65

Some days 40 30 26 29

All 30 days 16 18 16 16

General health

Excellent 18 12 19 17

Very good 20 28 31 33

Good 35 36 33 31

Fair 23 19 18 14

Poor 15 15 19 16

ACS—adult cancer survivors; CCS—childhood cancer survivors; no cancer—young adult women with no history of cancer 
Note. For physical health and mental health, chi-square p = 0.001 for female CCS compared to male CCS, ACS, and no 
cancer groups. 
Note. For general health, chi-square p = 0.0001 for female CCS compared to ACS (t test p < 0.001 [2.83 female CCS; 
3.14 ACS]) and no cancer (t test p < 0.001 [2.83 female CCS; 3.42 no cancer]) groups. Chi-square p = 0.002 for female 
CCS compared to male CCS (t test p < 0.001 [2.83 female CCS; 3.23 male CCS]). 
Note. Because of rounding, percentages may not total 100.

WWW.ONS.ORG/ONF

D
ow

nl
oa

de
d 

on
 0

5-
08

-2
02

4.
 S

in
gl

e-
us

er
 li

ce
ns

e 
on

ly
. C

op
yr

ig
ht

 2
02

4 
by

 th
e 

O
nc

ol
og

y 
N

ur
si

ng
 S

oc
ie

ty
. F

or
 p

er
m

is
si

on
 to

 p
os

t o
nl

in
e,

 r
ep

rin
t, 

ad
ap

t, 
or

 r
eu

se
, p

le
as

e 
em

ai
l p

ub
pe

rm
is

si
on

s@
on

s.
or

g.
 O

N
S

 r
es

er
ve

s 
al

l r
ig

ht
s.



JULY 2022, VOL. 49, NO. 4 ONCOLOGY NURSING FORUM 363

poor mental health (OR = 11.3, p < 0.001), decreased 

between depression and poor general health (OR =  

2.1, p < 0.05), and was not statistically significant 

between depression and poor physical health.

One finding from this analysis was the very high 

OR of low general health among young adult Hispanic 

female CCS. Although this estimate is not general-

izable because of the small sample size (n = 8), with 

one Hispanic female CCS reporting very high gen-

eral health and seven reporting low general health, 

it requires acknowledgment. Although this finding 

must be viewed with extreme caution, it supports 

findings from Ward et al. (2014), who found that over-

all Hispanic CCS experience poorer health outcomes 

compared to CCS from other cultural groups. 

Discussion

According to the findings, this study was the first 

published study that took advantage of a large state-

based national survey using pooled data from several 

survey years to examine health-related survivorship 

outcomes among young adult CCS, adult cancer 

survivors, and the general population. A compari-

son between the outcomes of physical, mental, and 

general health between CCS and adult survivors of 

cancer may be confounded by a myriad of physical 

and psychological developmental and treatment 

variables. However, viewed within the context of 

having cancer, despite the age at diagnosis, the find-

ings of this study provide strong evidence of the 

startling differences in physical, mental, and gen-

eral health for young adult female CCS compared to 

male CCS, adult cancer survivors, and the general 

population. 

This study adds to the existing evidence report-

ing the poor physical, mental, and general health 

outcomes among young adult CCS (Armstrong et 

al., 2007; Philips et al., 2015; van Erp et al., 2021; 

Wu et al., 2007), particularly poorer findings among 

female CCS (Lund et al., 2010; Yağc-Küpeli et al., 

2012; Zeltzer et al., 2009). This finding aligns with 

those by Cantrell and Posner (2014), who examined 

depressive symptoms in 66 young adult female CCS 

and 8,186 young adult women with no history of 

cancer. Cantrell and Posner (2014) used randomized, 

nonparametric testing to construct 10,000 different 

age-matched female cohort samples from the gen-

eral population in National Longitudinal Study of 

Adolescent Health. Young adult female CCS had sta-

tistically significant more depressive symptoms than 

age-matched cohorts surveyed in 589 of the 10,000 

matched sample (Cantrell & Posner, 2014). 

In consideration of published findings from other 

studies on CCS, there is evidence of a relationship 

among the constructs of emotional status, physi-

cal health, general health, and activity limitations. 

Specifically, this study examined physical limitations 

as a covariate in the relationship between depression 

and physical, mental, and general health, which has 

not been done previously. Regarding physical limita-

tions, Ness et al. (2009) examined the findings of 22 

studies that included samples from the CCSS cohort 

assessing physical performance limitations in CCS. 

Overall, Ness et al. (2009) concluded that physical 

performance limitations are prevalent among CCS 

and may increase as the survivors age. Differences 

between men and women in age-adjusted models 

found female CCS to have a greater risk than male CCS 

for late effects, including physical disability. Hayek et 

al. (2020) estimated the prevalence of frailty among 

CCS (n = 10,889) compared to their siblings (n =  

2,097) to determine the direct and indirect effects 

of treatment exposures, lifestyle factors, and severe, 

disabling, and life-threatening chronic conditions 

on frailty. Frailty was measured by low lean mass, 

exhaustion, low energy expenditure, walking limita-

tions, and weakness. The overall prevalence of frailty 

among CCS was three times higher compared to sur-

vivors’ siblings (Hayek et al., 2020). Among CCS, the 

three frailty components with the highest prevalence 

were walking limitations, low energy expenditure, 

and self-reported exhaustion. In addition, the preva-

lence of female CCS prefrailty and frailty was higher 

compared to male CCS and siblings in most age 

groups (Hayek et al., 2020). 

Although no studies were found that examined 

the relationship between depression and physical 

limitations among CCS to corroborate the findings 

of the current study, empirical evidence among 

these constructs exists in adult samples. As noted 

by Choi et al. (2019), randomized clinical trials have 

suggested that physical activity is linked to reduced 

depressive symptoms in at-risk populations, and 

prospective studies have demonstrated associa-

tions between higher levels of physical activity and 

decreased risk for later depression. Choi et al. (2019) 

posited that questions remain as to whether physical 

activity has a protective role in developing depres-

sion or conversely, depression is a causal factor in an 

individual’s degree of physical activity. Choi and col-

leagues (2019) identified studies that have supported 

the hypothesis that physical activity has a protective 

role for experiencing depression; however, they 

noted the findings of other studies have provided 
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evidence that depression may lead to reduced phys-

ical activity. Among 611,583 adults, higher levels of 

physical activity (indexed by objective accelerom-

eter data) were linked to reduced odds for major 

depression (Choi et al., 2019). 

In an examination of specific risks of adverse 

physical outcomes of late mortality, subsequent neo-

plasms, and chronic health conditions among CCS, 

Lie et al. (2017) reported that non-Hispanic Black 

CCS (n = 694, 5%) and Hispanic CCS (n = 757, 5.4%) 

experienced greater burden of morbidity and mortal-

ity compared to non-Hispanic White CCS (n = 12,397, 

89.6%). The limited existing evidence as to whether 

Hispanic CCS have poorer psychosocial health out-

comes compared to CCS of other ethnicities is mixed. 

Casillas et al. (2006) compared the similarities and 

differences in HRQOL among Hispanic and non- 

Hispanic adult long-term CCS using focus groups 

and individual semistructured telephone interviews. 

Hispanic CCS reported good HRQOL, similar to what 

non-Hispanic CCS reported (Casillas et al., 2006). In 

contrast, Rosales et al. (2021) explored differences in 

perceived satisfaction, resilience, and achievement 

between Hispanic and non-Hispanic White CCS. 

Resilience and achievement scores were lower (p = 

0.003 and p = 0.005, respectively).

The findings of this study provide evidence of the 

relationships among the constructs in the revised 

conceptual model for HRQOL by Ferrans et al. 

(2005). The findings of comparing HRQOL of female 

CCS to other groups provide empirical support as to 

how the individual characteristic of female gender 

influences physical, mental, and general health. 

Likewise, the findings for depression and HRQOL 

in CCS support the proposed causal links within 

the model among the health domains of symptoms, 

functional status, general health perception, and 

quality of life. Specifically, young adult female CCS 

who self-identified as being depressed had signifi-

cantly higher odds of being in poor physical, mental, 

and general health. 

Strengths 

This study used a large population-based national 

sample to compare health outcomes of young adult 

CCS with unrelated matched controls and gender and 

age-matched controls for comparison between young 

adult female CCS, groups of adult cancer survivors, 

and the general population. In contrast, a substantial 

body of evidence has compared psychosocial outcomes 

among CCS with those of their siblings. Because siblings 

of CCS have similarities in ethnicity, culture, commu-

nity, socioeconomic status, genetics, and environment, 

researchers have deemed them as a good comparison 

group for psychological health outcomes (Leisenring 

et al., 2009). However, Zeltzer et al. (2009) noted that 

some siblings are also affected by the cancer experi-

ence, which may contribute to psychological distress. 

Limitations

It must be acknowledged that data for age at diag-

nosis, type of cancer diagnosis, treatment, and late 

treatment effects influence CCS HRQOL. Findings 

of previous studies have provided evidence that CCS 

HRQOL is influenced by these clinical variables. No 

data were collected for these variables for BRFSS 

years of 2014, 2016, and 2017, nor were data collected 

for CCS support systems, including marital status, 

which has been found to influence HRQOL. The 

measurement of HRQOL, using CDC HRQOL–4, was 

limited to one question on physical health, mental 

health, and activity limitations. An examination of 

five indexes of HRQOL by Cherepanov et al. (2010) 

found that the three main dimensions of HRQOL 

Table 2. The Relationships of Physical, Mental, and General Health With Depression and Activity 

Limitations Among Female Childhood Cancer Survivors (Odds Ratios Adjusted for Education, Race, 

and Age)

Response Variable Predictor Depression Activity Limitations

Physical health Depression 12.9** –

Physical health Depression and activity limitation 11.4** 5.7**

Mental health Depression 17.6** –

Mental health Depression and activity limitation 11.3** 2.9**

General health Depression 12.6** –

General health Depression and activity limitation 12.1** 4.3**

* p < 0.05; ** p < 0.001
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among adults in the United States were physical, 

psychosocial, and pain. The CDC HRQOL–4 did not 

include the dimension of pain. In addition, the CDC 

HRQOL–4 was not developed specifically for CCS. 

Zebrack (2009) developed a 45-item, eight-factor 

(life challenges, body and health, personal growth, 

thinking/memory problems, health literacy, social-

izing, sibling concerns, relationship concerns) 

HRQOL instrument, the Impact of Cancer Scale for 

young adult survivors of childhood cancer. The CDC 

HRQOL–4 did not measure many of the subscales in 

the Impact of Cancer Scale, and the findings of this 

study may not provide a full examination of HRQOL 

among CCS. Finally, the sample size, particularly for 

underrepresented subgroups of CCS, was small.

Implications for Nursing

The relevance and implications of this study’s find-

ings support the need for continued screening of 

CCS, particularly in women, with the use of well- 

established distress and psychosocial assessment 

tools, and to follow scheduled screenings as recom-

mended by the Children’s Oncology Group (2018)  

Long-Term Follow-Up Guidelines for adverse psy-

chosocial and quality of life effects. Of particular 

concern are the findings that young adult female CCS 

reported a significantly greater number of “no days” 

in which they reported good physical, mental, and 

general health compared to male CCS, adult cancer 

survivors, and the general population. Depression 

and poor general health are associated with suicidal 

ideation among CCS (Recklitis et al., 2010). Ernst 

et al. (2020) found that suicidal ideation was most 

closely related to social and psychological factors, 

concurrent distress symptoms (depression, anxiety, 

social phobia), previous suicide attempts, current 

loneliness, and present living situation. Screening 

young adult female CCS for depression and poor 

health should be a routine part of survivorship care, 

given their relationship with suicidal ideation. These 

findings support the need to develop and test for 

targeted interventions to improve HRQOL among 

these survivors, and suggest the need for continued 

research examining racial disparities for health out-

comes in young adult CCS. 

Conclusion

Evidence for poorer HRQOL outcomes among young 

adult female CCS continues to highlight them as an 

at-risk group. The results of this study demonstrate 

poorer physical, mental, and general health for young 

adult female CCS compared to young adult male CCS, 

healthy young adult females, female survivors of adult 

cancer, and the general population with no history of 

cancer. These results highlight a bleak trajectory for 

young adult female CCS HRQOL in long-term survivor-

ship. Depressive symptoms among these young adult 

female CCS should be of particular concern for health-

care providers. These CCS require routine screening 

for assessment and treatment of mental health func-

tioning to decrease risk of self-harming behaviors. 
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