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Abstract

Purpose—Adult survivors of childhood cancer experience difficulties in obtaining and 

maintaining employment. Employment-related challenges are associated with treatment-related 

health conditions, and may also be related to vocational factors such as career readiness, skill 

acquisition, and work experience. Unfortunately, little is known about how treatment, health and 

vocational related factors interact to impact career development among childhood cancer 

survivors.

Methods—385 adult survivors of childhood cancer (42.1% male, median age 38 (21-62) years), 

participating in the St. Jude Lifetime Cohort study, completed a work experiences survey that 

included measures of career readiness and vocational identity. Logistic regression was used to 

compare characteristics of survivors in the low career readiness category to those in the medium or 

high career readiness category, and structural equation modeling (SEM) was utilized to evaluate 

associations between career readiness, vocational identity, treatment intensity and physical/

emotional health.

Results—Low career readiness was prevalent in 17.4% of survivors. Univariate analysis did not 

identify any significant associations between cancer treatment-related factors and career readiness. 

Unemployed survivors (Odds ratio (OR) 2.3, 95% Confidence Interval (CI) 1.2-4.5), those who 

were not college graduates (OR 3.0, 95% CI 1.6-5.6), and those who had no personal income (OR 

5.9, 95% CI 1.7-30.9) were at increased risk of low career readiness. SEM indicated that 

associations between treatment intensity, physical health, age at diagnosis and career readiness 

were mediated by emotional health and vocational identity. 63%, 35%, and 10% of the variance in 

career readiness, vocational identity, and emotional health, respectively, were explained by this 

theoretical model.
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Conclusions—The results of this study indicate that individuals who reported low levels of 

career readiness were more likely to be unemployed, earn less than $40,000 per year, and were 

less likely to graduate from high school. The final structural model indicates that vocational 

identity and emotional health accounted for the indirect effect of treatment intensity, age a 

diagnosis, and physical health on career readiness.

Implications for Cancer Survivors—Addressing career readiness may be important to 

improve employment outcomes for adult survivors of childhood cancer.
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Introduction

Young adults surviving childhood cancer experience problems obtaining and maintaining 

employment [1-5]. A recent meta-analysis reported that childhood cancer survivors are 

twice as likely as healthy controls to be unemployed; although reasons for unemployment 

remain unclear [6]. Early attributions for employment-related difficulties include health 

complications related to cancer treatment, like fatigue or cardiovascular disease [7, 8] but 

more recently, factors related to career readiness, like work skill acquisition and work 

experience have been implicated [9]. Treatment-related late symptom burden among 

survivors may interfere with sensory perception, attention, executive function, physical 

movement and social skills, which may impact abilities to meet employer demands, and 

limit work opportunities during adolescence. Developmentally, adolescence is when teens 

gain skill and experience through school and community organizations, and enter the work 

force [10-12]. Because of cancer related impairments, adolescent survivors of childhood 

cancer may be sheltered from typical activities, or have activities selected for them by 

caregivers, limiting exposure to social and employment experiences that require problem 

solving, decision making and behavioral adaptation in formal settings [9]. Despite 

difficulties related to employment after cancer, continued pursuit of one's career is important 

for adults treated for cancer [13]. Unfortunately, little is known about the factors that impact 

career development among childhood cancer survivors, who perhaps represent a more 

vulnerable population.

A Cognitive Information Processing (CIP) framework, typically used in vocational 

counseling [14-16], may help explain problems experienced by childhood cancer survivors 

as they seek and maintain employment. This framework is built on the constructs of 

information, career problem solving and decision-making. Individuals who lack information 

or have low levels of readiness experience employment difficulties related to job acquisition 

and maintenance, and may display affective and behavioral states that contribute to negative 

employment outcomes [17]. In this model, career readiness is comprised of two factors, 

capability and complexity. Capability refers to the individual's intellectual and emotional 

ability to make rational decisions, and can be affected by emotional state and intelligence. 

Complexity refers to the events or circumstances happening in a person's life during the time 

he or she needs to make a career decision. Poverty, divorce, loss or change of work, and 

poor health are examples of issues that increase the complexity of the decision the person 
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has to make. Theoretically, CIP differs from other related vocational theories in that the 

primary focus of CIP is on the processing and application of career and vocational 

information to establish and maintain individual/environment congruence. [15]. Appropriate 

levels of career readiness provide the foundation for effective work behavior and higher 

levels of work engagement. Career readiness is also tied to vocational identity, or the ability 

to gain and maintain a clear and stable structure of meanings in which motivation, interests 

and competencies are conceptualized and linked to acceptable career and personal roles [15].

Using this CIP model, this manuscript has the following aims: 1) to describe career 

readiness in terms of demographic variables and treatment history; and 2) to assess the direct 

and indirect effects of treatment intensity, physical and emotional health, and vocational 

identity on career readiness in a cohort of childhood cancer survivors.

Methods

Participants

Individuals eligible for this study were recruited from the institutional review board 

approved St. Jude Lifetime Cohort Study (SJLIFE). Study details have been reported 

previously [18, 19]. Briefly, participants are ≥ 18 years of age, ≥ 10 years from their original 

cancer diagnosis and were treated at St. Jude Children's Research Hospital from 1962-2003. 

This study is designed to characterize health outcomes among adult survivors of childhood 

cancer as they age. Detailed treatment information is abstracted from medical records, and 

participants undergo medical screening based on the Children's Oncology Group Long-Term 

Follow-Up Guidelines for Survivors of Childhood, Adolescent, and Young Adult Cancers 

[20]. Screening is augmented by a core battery of medical and laboratory tests, and 

participants complete surveys that include queries related to psychosocial functioning and 

health habits. Data for this analysis included information from the baseline survey set; 

additional information was obtained from a questionnaire about work experiences mailed in 

the first year after completion of the baseline survey. The first 506 SJLIFE participants who 

reported ever having a full or part-time job were invited to complete the work experiences 

survey.

Study Variables

Career Readiness—Career readiness was measured with the 48-item Career Thoughts 

Inventory (CTI) [21]. This instrument considers assumptions, attitudes, behaviors, beliefs, 

plans, and strategies related to career problem solving and decision making. The CTI 

includes three subscales: 1) Decision Making Confusion, extent to which emotions or lack 

of decision making skills interfere with ability to make career decisions (14 items); 2) 

Commitment Anxiety, impact of anxiety on career decision making (10 items); and 3) 

External Conflict, influence of perceptions of others’ opinions/input on career decision 

making (5 items). The CTI was originally validated in university students [21] with internal 

reliability coefficients ranging from 0.74-0.94, and effectively discriminates between 

persons who do/do not need career counseling. Questions are answered on a four point 

Likert scale (0=strongly disagree to 3=strongly agree). Scores are summed for each subscale 

and a global score. Higher scores indicate lower career readiness. Global raw scores were 
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converted into T-scores (mean of 50, standard deviation 10), and grouped into three 

categories: 1) High career readiness, T-score ≤ 54; 2) Average career readiness, T-score 

55-62; and 3) low career readiness, T-score ≥ 63 [22]. Raw scores on the subscales were 

used to represent career readiness as a latent construct in analytical models.

Vocational Identity—Vocational identity was assessed with the My Vocational Situation 

(MVS) instrument [23]. This tool characterizes vocational identity as a person's 

understanding of career goals, interests, personality and talents. Internal consistencies range 

from 0.86 to 0.89. The instrument has been validated in large populations; higher scores 

indicate more clear and stable vocational identities [23]. Scores are correlated with age, 

occupational aspirations, educational attainment and employment type [23]. The MVS score 

was used as a measured variable, potentially associated with career readiness in analytical 

models.

Emotional Health—Emotional health was evaluated with the Brief Symptom Inventory 

18 (BSI-18) [24]. The BSI-18 evaluates mental health globally and across three subscales 

(depression, somatization, and anxiety). Higher scores indicate higher distress. It has been 

validated in cancer survivors [25] and population controls and is correlated with the 

Symptom Checklist-90-Revised (r = 0.93). Subscale raw scores were transformed into 

gender specific T-scores (mean of 50, standard deviation 10). Subscale T-scores were used 

to indicate the latent construct, emotional health, in analytical models.

Physical Health—The physical function subscale of the Medical Outcomes Survey, Short 

Form 36 (SF-36), version 2, was used to characterize physical health [26]. The SF-36 is a 

widely used generic health profile for adults of all ages. It has extensive age- and gender- 

specific norms for the United States [26], and has been used among adult survivors of 

childhood cancer [27-29]. The physical function subscale has 10 items that capture abilities 

to bend, lift, climb stairs, carry items and walk. Lower scores indicate poorer function. Raw 

scores are transformed into T-scores (mean of 50, standard deviation 10). The physical 

functioning subscale score was used as a measured variable in analytical models.

Demographic and Treatment Data—Data from medical records were abstracted and 

used to develop indicators of a latent construct, treatment intensity. Variables were selected 

because of known or suspected associations with poor neurocognitive outcomes [30]. 

Exposures were grouped into four ordered categories for cranial radiation, chest radiation, 

high dose intravenous methotrexate, intrathecal methotrexate and anthracyclines in 

doxorubicin equivalent doses [31-33]. Demographic data were obtained from questionnaires. 

Sex, race, current age, age at diagnosis, time since diagnosis, primary cancer diagnosis, 

income, educational attainment, and type of employment were used to characterize the study 

population into either low, medium, or high levels of career readiness. A low level of career 

readiness is indicative of individuals who have a high level of vocational impairment that 

significantly impacts vocational functioning and creates significant career distress. A 

medium level of career readiness would indicate a moderate level of vocational impairment 

that negatively impacts vocational functioning and creates moderate career distress. A high 
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level of career readiness indicates no significant vocational impairment and a good ability to 

make effective career and vocational decisions.

Statistical Methods

Descriptive statistics were used to characterize the study population. Characteristics of 

participants and non-participants were compared with two sample t-tests or chi-squared 

statistics. Based on the theoretical tenets of CIP, individuals with low levels of readiness are 

at greatest risk for experiencing poor vocational outcomes in contrast to individuals with 

medium to high levels of readiness. Therefore, differences in participant characteristics 

comparing those in the low career readiness category to those in the medium or high career 

readiness category were evaluated with logistic regression and are expressed as odds ratios 

(OR) and corresponding 95% confidence intervals (CI).

Subscale scores from the CTI and the BSI, and ordered dose categories for cranial radiation, 

chest radiation; high dose intravenous methotrexate, intrathecal methotrexate and 

anthracyclines were evaluated with exploratory factor analysis (EFA) to create latent 

constructs that represented career readiness, emotional health and treatment intensity for use 

in structural equation modeling (SEM) [34]. The study population was resampled using a 

bootstrap procedure [35]; means and 95 percent confidence intervals for standardized factor 

loadings from 20 iterations were used to determine indicators to retain for each factor. SEM 

was used to evaluate associations (initial correlation model-Figure 1) between treatment 

intensity, age at diagnosis, sex, age at survey, emotional and physical health, vocational 

identity and career readiness [36]. Prior research evaluating vocational constructs in adult 

survivors of childhood brain tumors has demonstrated significant and meaningful 

relationships between physical and emotional health, vocational identity and career 

readiness [28, 29, 37, 38]. We included treatment intensity because of its potential effect on 

cognitive abilities [39. 40], likely to impact a survivor's ability to manage career and 

vocational information. The measurement model (Figure 2) was estimated with confirmatory 

factor analysis (CFA) and then revised using maximum likelihood; fit statistics, standardized 

factor loadings, indicator reliabilities, and variance estimates at each revision. Model 

residuals, and chi-square differences between initial and final models were examined, and 

specification search methods [41-43] used to determine paths or variables that could be 

eliminated to achieve a parsimonious final theoretical model (Figure 3) with the best fit.

Results

Among 506 St. Jude Life Participants who were mailed the work experiences survey, eight 

were determined ineligible because they were not cognitively capable of completing the 

survey. Of 498 individuals eligible, 395 (79%) completed and returned the questionnaire, 81 

agreed to participate, but never returned the questionnaire, and 22 declined participation. 

Ten did not complete the CTI section and were not included in these analyses. Complete 

treatment data were available for all participants and non-participants. Demographic and 

treatment characteristics of participants (N=385) and non-participants (N=113) are in Table 

1. Participants were more likely to be ≥ 30 year survivors (48.3% versus 36.3%) than non-
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participants. Among participants, 76.6% were currently employed; 28.6% reported personal 

incomes of ≥$40,000 per year; 42.3% were college graduates.

Table 2 shows characteristics of the study population by level of Career Readiness and the 

relative odds of scoring in the low compared to scoring in either the medium or high career 

readiness categories by characteristics. Unemployed survivors were more likely than those 

with professional jobs (OR: 2.3, 95% CI: 1.2-4.5) to have low career readiness. No income 

(OR: 5.9, 95% CI: 1.7-20.9), income <$20,000 (OR: 4.5, 95% CI 1.2-17.0), and income 

$20-39,000 per year (OR: 5.2, 95% CI: 1.5-18.3) were also associated with low career 

readiness compared to income ≥ $40,000 per year. Survivors who were not college 

graduates were 3.0 (95% CI: 1.6-5.6) times more likely to have low career readiness.

Figure 2 shows the measurement model developed with EFA and CFA. In EFA, subscales of 

the CTI, the BSI and cranial radiation, chest radiation and intrathecal methotrexate loaded 

on three factors; standardized factor loadings ranged from 0.46 (95% CI 0.31-0.61) for 

treatment intensity and cranial radiation to 0.92 (95% CI 0.91-0.93) for career readiness and 

decision making confusion (Table 3) [36]. Neither anthracycline dose or high dose 

intravenous methotrexate contributed to the treatment intensity construct, so they were 

excluded from further analysis. CFA indicated that sex and age at survey did not contribute 

to model fit and that improved fit was obtained by removing covariance estimates between 

age at diagnosis and vocational identity, career readiness and emotional health, and between 

treatment intensity and vocational identity, career readiness and emotional health. Four 

revisions were made to the measurement model to achieve the most parsimonious and best 

fitting final theoretical model (Figure 3). Fit indices for both the measurement and final 

theoretical model were all above 0.95 (Table 4). A chi-squared difference test between the 

final theoretical model and the measurement model was not significant (Chi-square test=3, 

degrees of freedom=1, p=0.08), indicating that the final theoretical model provided an 

excellent fit to the data. This model indicates that associations between treatment intensity, 

age at diagnosis and physical health and career readiness are mediated by emotional health 

and vocational identity. Table 5 and Figure 3 show standardized path coefficients for the 

final model. All coefficients had p-values < 0.20 and were in the correct direction. R-

squared values showed that 63% of the variance in career readiness, 35% of the variance in 

vocational identity and 10% of the variance in emotional health were explained by this 

model.

Discussion

The aims of this study were to examine career readiness, and evaluate associations between 

treatment intensity, physical and emotional health, vocational identity and career readiness 

in childhood cancer survivors. This is the first study we know of to address associations 

among these variables, as prior research has focused on employment, occupational status 

and medical risk factors for those outcomes [1, 37, 44]. The results of this study indicate that 

childhood cancer survivors with low levels of career readiness are more likely to be 

unemployed, earn <$40,000 per year, and be less likely to have graduated from college. Our 

final theoretical model indicates that vocational identity and emotional health account for 
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the indirect effect of treatment intensity, age at diagnosis, and physical health on career 

readiness.

Our first aim was to examine differences between levels of career readiness across 

demographic and treatment variables. We found differences for unemployment status, 

educational attainment and personal income. Despite limited prior research in this area, our 

findings are consistent with the theory that individuals with lower levels of career readiness 

are less likely to have clear career thoughts or experience success in educational and career 

situations [17]. The finding that higher educational attainment is associated with more 

developed vocational identity has not been examined in other studies but has face validity 

and is consistent with current vocational theory [45]. Survivors with low career readiness 

experience lower wages indicating underemployment may be an issue among survivors like 

it is in other populations. Individuals with disabilities and chronic health conditions are at 

risk for underemployment, working in positions with low wages and few benefits [46]. 

Theoretically, being underemployed and working in entry level positions with low wages 

and few benefits could contribute to decreased vocational identity and career readiness. 

Underemployment has been linked to negative affective and behavioral states such as 

anxiety, decreased autonomy, decreased self-determination, dependence, and uncertainty 

regarding employment future. Persons who are underemployed often express concerns 

regarding their abilities to earn an adequate wage and gain access to health care [47].

Our second aim examined associations among treatment intensity, age at diagnosis, physical 

health, poor emotional health, higher vocational identity, and lower career readiness among 

childhood cancer survivors. Utilizing SEM, we found that treatment intensity, age at 

diagnosis, and physical health had indirect influences on career readiness through emotional 

health and vocational identity. Specifically, better physical health was correlated with better 

emotional health, which in turn correlated with more clear and stable vocational identity. In 

addition, diagnosis at older ages was related to clear vocational identity, which in turn 

correlated with higher career readiness. This result is consistent with vocational psychology 

studies that identify strong associations between vocational identity and career readiness 

[48]. Consistent with our findings, previous work [16] indicates that individuals who report 

higher levels of anxiety and depression have lower levels of career readiness (measured by 

the CTI). In a recent study by Bullock et al [47], higher levels of emotional instability were 

associated with lower levels of career readiness. Overall, the results of this analysis are 

theoretically consistent with the basic tenets of the CIP framework indicating that career 

readiness is impacted by an individual's emotional state (complexity and capability) and his 

or her level of vocational identity. The results also point to the need to modify and expand 

the CIP framework when working with cancer survivors to address issues related to age at 

diagnosis, treatment intensity, and physical health, issues that are not typically addressed in 

vocational psychology theory or research, as they appear to indirectly impact emotional 

health and vocational identity.

Prior studies among childhood cancer survivors indicate that work limitations are 

problematic in CNS tumor survivors, those exposed to cranial radiotherapy, and survivors 

diagnosed at younger age, primarily because of late effects involving musculoskeletal and 

neurological systems [1, 40, 41]. In our study, we found that survivors diagnosed at younger 
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age, exposed to higher levels of cranial and chest radiotherapy or intrathecal methotrexate 

reported poor vocational identity and career readiness. Although age at diagnosis and 

treatment intensity are not variables that can be altered post-therapy, results indicate that 

survivors younger at diagnosis and who are exposed to intense treatment are at risk for low 

career readiness and should be targeted for intervention. Specifically, individuals who 

receive high doses of radiation to the brain or chest or who are treated with intrathecal 

methotrexate may be more likely to experience lower levels of career readiness and may 

have a greater need for vocational interventions. This would appear to be an important area 

that needs to be addressed in future research. Our results also indicate that interventions to 

improve employment outcomes for childhood cancer survivors should include evaluation 

and remediation for physical and emotional health issues and be directed at enhancing 

survivors’ understanding of their career goals, interests, personality and talents. Even though 

evidence suggests that increasing vocational identity and career readiness facilitates career 

development in other populations, career or vocational counseling is not typical as part of 

post-acute cancer treatment despite known employment issues in childhood cancer 

survivors.

Limitations

There are limitations that should be considered while interpreting the results of this study. 

First, the data collected is limited to a single institution with limited racial variability and 

thus, may not generalizable to the broader childhood cancer survivor population. Second, 

measures on vocational identity and career readiness were based on self-reported data that 

cannot be cross-validated by independent observation or review of objective records. Third, 

the data were cross-sectional and thus limit the ability to determine causal associations 

among variables. Fourth, we limited our study sample to survivors who had ever been 

employed, and although 94.8% of survivors in our cohort reported ever having a job, our 

results cannot be generalized to survivors who have never been employed. Finally, for this 

study no data was obtained from any siblings or non-cancer survivors, which precludes any 

between group analyses on relevant demographic variables.

Clinical Implications

Results of this study provide initial support for the inclusion of career and vocational 

services as part of follow-up for childhood cancer survivors. Interventions to improve 

employment outcomes should not only focus on physical health, neurocognitive problems, 

and screening for mental health issues, but should also address vocational and career 

readiness to maximize employment potential.
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Figure 1. 
Initial Correlation Model
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Figure 2. 
Final Measurement Model
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Figure 3. 
Final Theoretical Model
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Table 1

Demographic and treatment characteristics of the participants and non-participants

Participants (N=385) Non-participants (N=113) p-value

N % N %

Sex

    Male 162 (42.08) 56 (49.56) 0.15

    Female 223 (57.92) 57 (50.44)

Race

    White 347 (90.13) 104 (92.04) 0.79

    Non-white 38 (9.87) 9 (7.96)

Diagnosis

    Leukemia 205 (53.25) 65 (57.52) 0.08

    Lymphoma 96 (24.94) 16 (14.16)

    Bone or soft tissue sarcoma 43 (11.17) 20 (17.70)

    Neuroblastoma 15 (3.90) 7 (6.19)

    Wilms tumor 14 (3.64) 2 (1.77)

    Other 12 (3.12) 3 (2.65)

Age at diagnosis

    0-4 years 129 (33.51) 43 (38.05) 0.19

    5-9 years 102 (26.49) 36 (31.86)

    10-14 years 80 (20.78) 14 (12.39)

    15-20 years 74 (19.22) 20 (17.70)

Age at questionnaire

    18-24 years 19 (4.94) 8 (7.08) 0.06

    25-29 years 49 (12.73) 22 (19.47)

    30-34 years 58 (15.06) 21 (18.58)

    35-39 years 95 (24.68) 26 (23.01)

    40-44 years 92 (23.90) 27 (23.89)

    45+ years 72 (18.70) 9 (7.96)

Time since diagnosis

    10-19 years 41 (10.65) 9 (7.96) 0.02

    20-29 years 158 (41.04) 63 (55.75)

    30+ years 186 (48.31) 41 (36.28)

Cranial radiation

    None 221 (57.40) 64 (56.64) 0.7

    1-23 Gy 58 (15.06) 13 (11.50)

    24 Gy 87 (22.60) 29 (25.66)

    25+ Gy 19 (4.94) 7 (6.19)

Chest radiation

    None 286 (74.29) 89 (78.76) 0.77

    1-19 Gy 18 (4.68) 5 (4.42)

    20-29 Gy 29 (7.53) 6 (5.31)
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Participants (N=385) Non-participants (N=113) p-value

N % N %

    30+ Gy 52 (13.51) 13 (11.50)

High dose Intravenous methotrexate

    None 301 (78.18) 81 (71.68) 0.21

    1-9,999 mg/m2 33 (8.57) 13 (11.50)

    10,000-29,999 mg/m2 34 (8.83) 9 (7.96)

    30,000 + mg/m2 17 (4.42) 10 (8.85)

Intrathecal methotrexate

    None 191 (49.61) 54 (47.79) 0.76

    1-99 mg/m2 84 (21.82) 24 (21.24)

    100-249 mg/m2 87 (22.60) 25 (22.12)

    250+ mg/m2 23 (5.97) 10 (8.85)

Anthracyclines

    None 148 (38.44) 40 (35.40) 0.59

    1-99 mg/m2 82 (21.30) 25 (22.12)

    100-349 mg/m2 98 (25.45) 35 (30.97)

    350+ mg/m2 57 (14.81) 13 (11.50)

Employment status

    Unemployed 90 (23.38)

    Professional 162 (42.08)

    Service Worker 73 (18.96)

    Production/construction/outdoor work 60 (15.58)

Personal income

    None 90 (23.38)

    < $20,000/year 56 (14.55)

    $20-39.000/year 95 (24.68)

    $40-59.000/year 52 (13.51)

    $60,000+/year 58 (15.06)

Educational attainment

    College graduate 163 (42.34)

    Not a college graduate 222 (57.66)

Gy=Gray, mg/m2=milligrams per meter squared
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Table 2

Characteristics of the study population by level of career readiness with odds ratios and 95% confidence 

intervals for scoring in the low category compared to scoring in the medium or high career readiness category

Career Readiness Category

Low
a
 N=67 Medium

a
 N=110 High

a
 N=208

N % N % N % OR 95% CI

Sex

    Male 162 28 (17.28) 45 (27.78) 89 (54.94) 1.0

    Female 223 39 (17.49) 65 (29.15) 119 (53.36) 1.0 0.6-1.7

Race

    White 347 56 (16.14) 102 (29.39) 189 (54.47) 1.0

    Non-white 38 11 (28.95) 8 (21.05) 19 (50.00) 2.1 1.0-4.5

Diagnosis

    Leukemia 205 37 (18.05) 64 (31.22) 104 (50.73) 1.0

    Lymphoma 96 19 (19.79) 23 (23.96) 54 (56.25) 1.1 0.6-2.1

    Bone or soft tissue sarcoma 43 3 (6.98) 16 (37.21) 24 (55.81) 0.3 0.1-1.2

    Neuroblastoma 15 5 (33.33) 1 (6.67) 9 (60.00) 2.3 0.7-7.0

    Wilms tumor 14 1 (7.14) 4 (28.57) 9 (64.29) 0.3 0.1-2.8

    Other 12 2 (16.67) 2 (16.67) 8 (66.67) 0.9 0.2-4.3

Age at diagnosis

    0-4 years 129 25 (19.38) 40 (31.01) 64 (49.61) 1.2 0.6-2.6

    5-9 years 102 18 (17.65) 32 (31.37) 52 (50.98) 1.1 0.5-2.5

    10-14 years 80 12 (15.00) 17 (21.25) 51 (63.75) 0.9 0.4-2.2

    15-20 years 74 12 (16.22) 21 (28.38) 41 (55.41) 1.0

Age at questionnaire

    18-24 years 19 5 (26.32) 3 (15.79) 11 (57.89) 2.6 0.7-9.5

    25-29 years 49 10 (20.41) 13 (26.53) 26 (53.06) 1.9 0.7-5.3

    30-34 years 58 7 (12.07) 21 (36.21) 30 (51.72) 1.0

    35-39 years 95 18 (18.95) 22 (23.16) 55 (57.89) 1.7 0.7-4.4

    40-44 years 92 16 (17.39) 31 (33.70) 45 (48.91) 1.5 0.6-4.0

    45+ years 72 11 (15.28) 20 (27.78) 41 (56.94) 1.3 0.5-3.6

Time since diagnosis

    10-19 years 41 4 (9.76) 9 (21.95) 28 (68.29) 0.5 0.2-1.6

    20-29 years 158 31 (19.62) 43 (27.22) 84 (53.16) 1.2 0.7-2.0

    30+ years 186 32 (17.20) 58 (31.18) 96 (51.61) 1.0

Cranial radiation

    None 221 37 (16.74) 62 (28.05) 122 (55.20) 1.0

    1-23 Gy 58 13 (22.41) 10 (17.24) 35 (60.34) 1.4 0.7-2.9

    24 Gy 87 13 (14.94) 32 (36.78) 42 (48.28) 0.9 0.4-1.7

    25+ Gy 19 4 (21.05) 6 (31.58) 9 (47.37) 1.3 0.4-4.2

Chest radiation

    None 286 49 (17.13) 88 (30.77) 149 (52.10) 1.0
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Career Readiness Category

Low
a
 N=67 Medium

a
 N=110 High

a
 N=208

N % N % N % OR 95% CI

    1-19 Gy 18 4 (22.22) 1 (5.56) 13 (72.22) 1.4 0.4-4.4

    20-29 Gy 29 4 (13.79) 7 (24.14) 18 (62.07) 0.8 0.3-2.3

    30+ Gy 52 10 (19.23) 14 (26.92) 28 (53.85) 1.2 0.5-2.5

High dose Intravenous methotrexate

    None 301 54 (17.94) 84 (27.91) 163 (54.15) 1.0

    1-9,999 mg/m2 33 7 (21.21) 9 (27.27) 17 (51.52) 1.2 0.5-3.0

    10,000-29,999 mg/m2 34 4 (11.76) 12 (35.29) 18 (52.94) 0.6 0.2-1.8

    30,000 + mg/m2 17 2 (11.76) 5 (29.41) 10 (58.82) 0.6 0.1-2.7

Intrathecal methotrexate

    None 191 31 (16.23) 47 (24.61) 113 (59.16) 1.0

    1-99 mg/m2 84 15 (17.86) 29 (34.52) 40 (47.62) 1.1 0.6-2.2

    100-249 mg/m2 87 16 (18.39) 24 (27.59) 47 (54.02) 1.2 0.6-2.3

    250+ mg/m2 23 5 (21.74) 10 (43.48) 8 (34.78) 1.4 0.5-4.2

Anthracyclines

    None 148 27 (18.24) 41 (27.70) 80 (54.05) 1.0

    1-99 mg/m2 82 14 (17.07) 25 (30.49) 43 (52.44) 0.9 0.5-1.9

    100-349 mg/m2 98 21 (21.43) 26 (26.53) 51 (52.04) 1.2 0.6-2.3

    350+ mg/m2 57 5 (8.77) 18 (31.58) 34 (59.65) 0.4 0.2-1.2

Employment status

    Unemployed 90 22 (24.44) 31 (34.44) 37 (41.11) 2.3 1.2-4.5

    Professional 162 20 (12.35) 36 (22.22) 106 (65.43) 1.0

    Service Worker 73 13 (17.81) 24 (32.88) 36 (49.32) 1.5 0.7-3.3

    Production/construction/outdoor work 60 12 (20.00) 19 (31.67) 29 (48.33) 1.8 0.8-3.9

Personal income

    None 90 22 (24.44) 31 (34.44) 37 (41.11) 5.9 1.7-20.9

    < $20,000/year 56 11 (19.64) 19 (33.93) 26 (46.43) 4.5 1.2-17.0

    $20-39,000/year 95 21 (22.11) 28 (29.47) 46 (48.42) 5.2 1.5-18.3

    $40-59,000/year 52 4 (7.69) 13 (25.00) 35 (67.31) 1.5 0.3-7.2

    $60,000+/year 58 3 (5.17) 10 (17.24) 45 (77.59) 1.0

Educational attainment

    College graduate 163 15 (9.20) 32 (19.63) 116 (71.17) 1.0

    Not a college graduate 222 52 (23.42) 78 (35.14) 93 (41.89) 3.0 1.6-5.6

a
Career readiness: low, T-score ≥63; medium, T-score 55-62; high T-score ≤54, Gy=Gray, mg/m2=milligrams per meter squared, OR=Odds ratio, 

CI=Confidence Interval
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Table 3

Results of cxploratory factor analysis used to created latent constructs for the structural equation model

Construct and indicators Standardized Factor Loading (95% CI)

Career Thoughts

Decision Making Confusion 0.92 (0.91-0.93)

Commitment Anxiety 0.88 (0.87-0.89)

External Conflict 0.83 (0.82-0.84)

Emotional Health

Depression 0.78 (0.76-0.79)

Anxiety 0.92 (0.91-0.94)

Somatization 0.65 (0.63-0.67)

Treatment intensity

Intrathecal methotrexate dose group 0.56 (0.37-0.75)

Cranial radiation dose group 0.46 (0.31-0.61)

Chest radiation dose group 0.51 (0.31-0.71)

CI=Confidence interval
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Table 5

Standardized path coefficients for the final model

Dependent Variable Independent variable Standardized path coefficient t-statistic p-value Variance explained

Career Thoughts 0.63

Vocational Identity −0.76 16.53 <0.001

Emotional health 0.07 1.74 0.08

Vocational Identity 0.35

Emotional health −0.43 7.62 <0.001

Physical health 0.13 2.67 0.01

Age group at diagnosis 0.11 2.32 0.02

Emotional health 0.10

Physical health −0.32 5.74 <0.001

Treatment intensity −0.09 1.36 0.17
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