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Purpose: Previous research has revealed vocational and academic difficulties in childhood cancer survivors, and explored impact of survivors' medical history and physical function on vocational and academic status. However, we often encounter survivors with similar diagnoses and late effects but different academic or employment statuses. This raises the question of what affects academic attainment and employment other than treatment or late effects. This study aimed to explore factors associated with childhood cancer survivors' employment status and academic achievement.



Methods: Comprehensive health check-up and questionnaire survey were conducted for 69 survivors who were over the age of 18 and participated in St. Luke's Lifetime cohort study. We obtained survivors' biological function using comprehensive health check-up, neurocognitive states, quality of life, transition readiness, and family function. We conducted univariate analysis (Mann–Whitney U tests or chi-square tests) to compare the differences between the regular workers/students and non-regular workers/unemployed groups. The variables with p-values <0.1 were used as independent variables multivariate logistic regression to explore predictors of employment status and academic attainment.



Results: Result of the univariate analysis, intelligence quotient, SF-8 PCS, transition readiness, family function were used for multivariate logistic regression as independent variables. The stepwise likelihood method was conducted; intelligence quotient (odds ratio [OR] = 1.100; 95% confidence interval [CI] 1.015–1.193; p = 0.021), transition readiness (OR = 0.612; 95% CI 0.396–0.974; p = 0.038), and family function (OR = 2.337; 95% CI 1.175–4.645; p = 0.015) were found to be associated with survivors' regular workers/students in the final regression model.



Conclusion: Long-term follow-up of pediatric cancer survivors requires the provision of total care, which supports physical, psychological, and social functions to improve health, readiness for transition to self-management, and family functioning.
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Introduction

The survival rate for childhood cancer has improved, and the survival rates in Japan and Western countries have exceeded 80%. In Japan, the number of survivors of childhood cancer is uncertain, however an estimated 150,000—approximately one in 180 young adults at twenties—is regarded as childhood cancer survivors (CCSs). At the same time, various physical late effects, such as gonadal dysfunction, hypertension, or cognitive dysfunction caused by cancer and its treatment, have been reported (1, 2). As the measures and support for such challenges, there are 15 cancer centers which provide long-term follow-up care based on the guidelines set forth by the Japan Children's Cancer Group.

On the other hand, support for the developmental challenges such as academic achievement and/or low rate of employment which occurred in combination with late effects, long school absences due to treatment, and family factors is under-developed. Previous studies, including a population-based cohort study, have reported that academic attainment is lower in CCSs than in healthy peers; chemotherapy has been identified as a proximate cause of poor educational attainment according to some studies (3–6). The educational background of CCSs with multiple physical conditions is lower than those without those conditions (7). There is evidence that academic achievement is lower in younger-onset cases (8, 9). However, other reports have shown that age of onset is not relevant (10).

In terms of employment, some population-based studies have reported that CCSs are less likely to be working compared with peers (11, 12). French researchers have reported that the rate of CCSs seeking jobs was lower than that of the general French population, and the rate of CCSs having unstable employment was significantly higher (13). CCSs were unemployed for health reasons, and there were no significant differences between CCSs and the general population in terms of unemployment unrelated to health or those in work (14). In central nervous system tumor CCSs who underwent radiation therapy, the lower the age at diagnosis, the higher the number of late effects reported as risk factor for unemployment (7, 11–14). However, there is no existing consensus of risk factors of psychosocial function on academic attainment or employment metrics of Japanese CCSs. Furthermore, since there are large differences in income, social security, and employment stability between regular and non-regular employment in Japan, it is necessary to consider the type of employment when examining predictors of employment.

Empirically, CCSs with similar diagnoses and late effects yet different academic/employment statuses are often encountered. This raises the question of what affects academic attainment and employment other than treatment or late effects. A combination of biopsychosocial functions could influence childhood cancer survivors' academic attainment and employment; therefore, it is necessary to consider survivors' biological and psychosocial functions as influencing factors.

As in the Erice Statement (15, 16), the long-term goal of the cure and care of a child with cancer is that he/she becomes a resilient and autonomous adult with optimal health-related quality of life, accepted in society at the same level as his/her age peers, and to provide systematic support to empower CCSs and their families' adjustment and coping strategies to overcome future challenges in all aspects of life: in education, in work, and in family life. Therefore, the study aimed at ascertaining the factors associated with employment state and academic achievement among CCSs in Japan.



Materials and methods


Participants

The participants were 68 CCSs who correspond to all the subjects who participated in the St. Luke's Lifetime Cohort Study. Participants of the St. Luke's Lifetime Cohort Study were those over the age of 18 at the time of the participant, who had completed at least 5 years post treatment, and who knew their diagnosis.

We had calculated sample size using G* power for Mann-Whitney test (effect size = 0.5, α error = 0.05, power 0.95) and logistic regression (α error = 0.05, power 0.80), and it were 92 and 55, respectively. Therefore, it is possible to erroneously determine that there is no difference between the averages of data that are truly different as current study is a preliminary study with small sample.


The St. Luke's Lifetime Cohort Study

The St. Luke's Lifetime Cohort Study is a study of CCSs who were diagnosed with childhood cancer and treated at St. Luke's International Hospital, or a hospital affiliated with St. Luke's International Hospital. Inclusion criteria were, in addition to the above, 5 years after completion of treatment, 18 years of age or older, and able to complete a self-administered questionnaire. The St. Luke's Lifetime Cohort Study consists of a comprehensive health check-up with general and survivor-specific health examinations, psychological check-up, and tests to evaluate the state of late-effects and a questionnaire survey, which is conducted every 5 years.

CCSs meeting the inclusion criteria were briefed on the cohort study by a physician. If the survivor agrees to participate, provide written consent. After that, a questionnaire and schedule for a comprehensive health check-up were mailed to the CCSs.

On the comprehensive health check-up day, CCSs answered questionnaire provided prior to the check-up day and underwent a comprehensive medical examination at St. Luke's International Hospital Affiliated Clinic, Center for Preventive Medicine. For psychological check-up, CCSs revisited the hospital for intelligence quotient (IQ) tests on a day different from their health check-up. After the health check-up and IQ tests, all participating survivors received their IQ test results and feedback forms containing recommendations for a healthy lifestyle and long-term follow-up outpatient visits.




Measurements

All data were obtained from the St. Luke's Lifetime Cohort Study including academic attainment, employment status, medical history, physical condition, and psychosocial condition.


Dependent variable: state of academic attainment or working status

We divided the CCSs in two sub-groups. One consisted of students (n = 22) and regular workers (n = 37), another consisted of non-regular workers and unemployed (n = 9).

In the questionnaire survey of the St. Luke's Lifetime Cohort Study, the participants stated whether they were currently working, pursuing a degree (graduate school, college, vocational school, or junior college). Those who were working were asked employment type (regular or non-regular), and those enrolled in school asked institution type (graduate school, college, vocational school, or junior college). Classification of schools and employment was based on the census classification of the Ministry of Internal Affairs and Communications (17).

Since financial and social participation are important indicators from the perspective of children's independency. And there are large differences in income, social security, and employment stability between regular and non-regular employment in Japan, it is necessary to consider the type of employment when examining predictors of employment. In adittion to that, academic achievement higher than high school significantly affect getting regular job (18). And attending school as a fulltime student is considered as regular social participatory. Therefore, we combined regular workers and students as one group and non-regular worker was another.



Physical indicators


Medical history

We collected medical history data from long-term follow-up summary which was written by the attending physician and was provided by the CCSs. In this study, we include CCSs' diagnosis and treatment (chemotherapy, surgery, radiation, or hematopoietic cell plantation).



Physical condition

Health condition of survivors were obtained from the comprehensive medical examination of St. Luke's Lifetime Cohort Study, which included tests for lifestyle-related diseases, blood and urine sample tests, an electrocardiogram, physiological tests (hearing test, chest x-ray test), diagnostic imaging (abdominal ultrasonography), and barium-based stomach examination. Additionally, provisions were made for women who wished to undergo gynecological examination, such as cervical screening and pelvic examination.

CCSs' physical conditions were classified based on the National Cancer Institute's Common Terminology Criteria for Adverse Events (the CTCAE) version 4 (19, 20). The CTCAE is a descriptive terminology which can be utilized for Adverse Event reporting (19, 20). A grading (severity) scale is provided for each Adverse Event term. The CTCAE displays Grades 1 through 5 with unique clinical descriptions of severity for each Adverse Event based on this general guideline: Grade 1 Mild; asymptomatic or mild symptoms; clinical or diagnostic observations only; intervention not indicated. Grade 2 Moderate; minimal, local or noninvasive intervention indicated; limiting age-appropriate instrumental Activities of Daily Living (ADL). Grade 3 Severe or medically significant but not immediately life-threatening; hospitalization or prolongation of hospitalization indicated; disabling; limiting self-care ADL. Grade 4 Life-threatening consequences; urgent intervention indicated. Grade 5 Death related to Adverse Event (19, 20). We developed modified version of the CTCAE to better accommodate the grading of Japanese childhood cancer survivors (21). For this study, we considered survivors who have grades 1 or severe defined were those who have condition.




Psychosocial indicators

In terms of psychosocial indicators, we collected information regarding IQ, quality of life (QoL), depression as a psychological indicator, and family function as a social indicator.


IQ

The IQ of the participants was evaluated by psychologists using Wechsler Adult Intelligence Scale-IV as an index of neuro-cognitive function. We used the IQ score as continuous variable.



Qol

We used the Japanese version of the Short Form-8 (SF-8) questionnaire (22), a comprehensive health-related QoL scale, which consists of eight items: physical function, daily role function, body pain, overall health, vitality, Social life function, daily role function. The physical health summary score (PCS) and mental health summary score (MCS) of the participants were calculated and compared against national standard scores; 50 points were assigned for each summary score. We used the PCS and MCS scores as continuous variables.



Depression

The Kessler Psychological Distress Scale (23) is a self-administered screening scale for depression developed by Kessler et al. (24) in the United States. It consists of 10 items and a 5-step Likert scale with a cutoff score of 25 points (23). In this study, participants with a cutoff score ≥25 points were considered depressive, and those with a cutoff score < 25 were considered non-depressive.



Family function

The Family and Cohesion Evaluation Scale at Kwansei Gakuin (FACESKG) developed by Tachiki, is a family function evaluation scale based on Olson's Circumplex Model of Marital and Family Systems (25–27). It has two components: family cohesion and family adaptation, with a scoring range of −14.5–19 and range of −13.5–14.5, respectively. Adaptation is interpreted from rigid or structured with lower score to chaotic or flexible with higher score, and cohesion is interpreted as disengaged or separated with low score and enmeshed or connected with higher score (26, 27). We used the scores of adaptation and cohesion as continuous variables.



Transition readiness

The Japanese version of the transition Scale (28) was used to assess the participants' transition readiness. It was originally developed by Klassen (29) and consists of three scales: a cancer worry scale (six items, including: “I worry about my cancer every day”), a self-management skills scale (15 items, including: “I know how to contact a doctor if I need to” and “I book my own doctor”s appointment”), and expectations about adult long-term follow-up (LTFU) care scale (12 items, including: “I expect my parent(s) will be able to see the doctor with me” and “I expect the doctor will become like a friend”). The four response options were categorized as “strongly agree (3),” “agree,” “disagree,” or “strongly disagree (0),” and the total score of each scale was calculated. For the cancer worry scale and the self-management skills scale, higher scores indicate high worry or self-management skills, respectively. Regarding the expectations about adult LTFU care scale, the low “Expectation for adult LTFU” score indicates recognition of more independent consultation behavior. The scores of each scale was used as independent variable.





Procedure

The St. Luke's Lifetime cohort study participants were childhood cancer survivors who received cancer treatment at St. Luke's International Hospital and at hospitals to which the collaborators of this cohort study belonged. Candidates were provided with an explanation of this research from their physicians, and in cases where face-to-face explanations were possible, received verbal explanation of the cohort study. We obtained written consent form when survivors agree to participate in our study. The heath check-up date and questionnaire were mailed to survivors who agreed to participate.



Analysis

We performed univariate analysis to compare the differences between the regular workers/students and non-regular workers/unemployed groups. The Mann–Whitney U test was used for continuous variables (including age and IQ and SF-8, Transition Scale, and FACESKG scores). Chi-square tests were performed on nominal variables (sex, employment status, academic achievement, cancer type, treatment history, physical function, and Kessler Psychological Distress Scale score).

Multivariate logistic regression backward stepwise analysis was performed to determine factors affecting employment status and academic attainment. Variables with p­-values <0.1 in the univariate analysis (Mann–Whitney U tests or chi-square tests) were used as dependent variables for the multivariate logistic regression analysis. Considering confounding factors, age and sex were included in the model.

All analyses were conducted using Statistical Package for the Social Sciences 28.0 for Macintosh (IBM). A two-sided p-value <0.05 was considered statistically significant.



Ethical consideration

We obtained approval for our research from the Institutional Review Board of St. Luke's International Hospital.




Results


Characteristics and descriptive of the survivors

Characteristics of the survivors are shown in Table 1. Of the 68 survivors, 37 (54.4%) were regular workers, 22 (32.4%) were students, and 9 (13.2%) were non-regular workers/unemployed. Annual income significantly differed between the regular workers and non-regular workers (Chi-square test, p = 0.005).


TABLE 1 Participants’ characteristics and medical histories.

[image: Table 1]

The most frequently reported physical conditions were dyslipidemia for both the regular workers (14, 35.9%) and non-regular workers/unemployed (5, 55.6%) and followed by dental abnormalities (10, 29.4%; 4, 44.4%, respectively) which is the most frequent for students (8, 38.1%) (Table 2).


TABLE 2 Participant's health conditions and psychosocial statuses.

[image: Table 2]

Fifty-three survivors in the regular workers/student group (93%) and nine (81.8%) in the non-regular workers/unemployed group had the SF-8 PCS scores below the national standard score of 50 points. Regarding the MCS, 44 (77.2) and seven (63.3%) participants scored below the national standard score of 50 points (Table 2).



Univariate analysis

There were no significant differences between the regular workers/student group and the non-regular workers/unemployed group with respect to age, sex, cancer type, treatment histories, or physical function, which were assessed by the comprehensive health check-up (Tables 1, 2). However, IQ was significantly different between the two groups (p = 0.012).

In terms of psychosocial indicators, the mean the FACESKG adaptation score was significantly higher in the regular workers/student group than in the non-regular workers/unemployed group (p = 0.005), indicating that the family function of the regular workers/student group was more structed than that of the non-regular workers/unemployed group. There was a tendency (p < 0.1) of the differences between the SF-8 PCS scores (p = 0.073), the Transition Scale “Self-management scale” (p = 0.021), and the “Expectation of adult LTFU scale” (p = 0.058).



Multivariate logistic regression

We used IQ results, the SF-8 PCS score, two transition scale scores (“self-management scale” and “expectation of adult LTFU”), and the FACESKG adaptation score, which showed significance or the tendency of difference in the univariate analyses as independent variables for the multivariate logistic regression analysis to determine the predictors; We found no strong correlations between these variables (Table 3). There were four steps till model convergence in multivariate logistic regression. The final model included IQ (odds ratio [OR] = 1.100; 95% confidence interval [CI] 1.015–1.193; p = 0.021) (Table 4), the FACESKG adaptation score (OR=2.337; 95% CI 1.175–4.645; p = 0.015), the “Expectation of adult LTFU” score (OR = 0.612; 95% CI 0.396–0.974; p = 0.038), and the “Self-Management” score (OR = 1.279; 95% CI 0.960–1.193; p = 0.093).


TABLE 3 Correlations between independent variables.

[image: Table 3]


TABLE 4 Multivariable logistic regression for employment.
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Discussion

This study aimed to explore factors associated with childhood cancer survivors' employment status and academic achievement. Although the number of subjects was small, valuable data were obtained, and we found that IQ, transition readiness, and family function associated with employment status and academic attainment.

The St. Jude survey (2) reported that more than 98% of childhood cancer survivors have conditions in their 30 s, while on the contrary, this study observed that around 85% of survivors have these conditions. These differences in frequency may be because the participants in this study were younger than those in the St. Jude survey, and the frequency of associated conditions may increase in this cohort in the future. This study's most frequently occurring late effects were dental abnormalities, low weight, ophthalmic abnormalities, and dyslipidemia, which concurred with previous studies (2). Dental and ophthalmic abnormalities are not usually examined in long-term follow-ups centered on pediatrics and hematology. However, this study revealed that these were common late effects, so regular examinations of these are required with the establishment of an insurance-covered follow-up strategy. Additionally, it is clear that childhood cancer survivors in Japan have late effects similar to that observed in survivors belonging to other countries, and their framework of care is considered more seriously than ever before.

According to the Labour Force Survey 2020 by the Statistics Bureau of Japan (30), the percentage of regular workers aged 25–34 years is 77.6%, while the percentage of regular workers in this study is slightly higher at 81.8%. Similarly, regarding academic attainment, 62.3% of this study's subjects graduated from or were enrolled in university or graduate school, and the achievement is higher than Japanese population rate of 41.9%. However, this result needs to be interpreted carefully. This study was conducted in the metropolitan area of Tokyo, in which many of its subjects lived. The Tokyo metropolitan area is reported to have a higher university enrollment rate than other prefectures, which is 64.7% (31). Therefore, this study's high rate of university enrollment may be related to the region's characteristics. Previous population survey reported lower rate of the survivors' university enrollment than that of the general population. Therefore, it can be said that the employment form and academic achievement of childhood cancer survivors are equivalent to that of the metropolitan area's general population.

In terms of factors related to employment status, we did not find any significant associations with diagnosis, treatment, or physical condition, screened using the CTCAE. The most frequent late effects in our study were dyslipidemia and dental abnormalities. These late effects need condition management or regular clinic visits to prevent their progression; however, these may not substantially impact work or school performance. Therefore, further study is needed to clarify the association of what late effects on employment or academic attainment.

A previous study showed that more adaptive family functioning was associated with better outcomes in brain tumor survivors (32). Our study family function is the strongest variable and showed that more structured family adaptation was associated with better states of survivor employment and academic attainment, so patients' families should handle their affected loved ones' situations consistent way and make decisions according to the survivor's developmental stage. It is often reported that childhood cancer survivors experience parent-child closeness and overprotection. Therefore, family's, especially parental adaptation influences on CCSs's adaptation. It is important to encourage the gradual transfer of clinical decision-making from parents to survivors and help survivors make decisions by providing the necessary information and coping methods with consistent way according to the patients' cognitive functions, such as IQ and developmental stages. Besides support from family and health care providers, interaction with peers or support in the school environment could be significant (33–35); child onset cancer survivors diagnosed before forming peer-group friendships overcome their cancer treatment with their parents' support. Therefore, these patients developed a strong bond and feeling of trust with their parents. In adolescent and young adult survivors, on the other hand, it is reported that talking with peers is an important form of social support (36); therefore, it is possible that interacting with peers allows survivors to gain familiar role models and goals from their peers, and encouraging appropriate interaction with peers may positively affect future employment.

As previous studies, IQ showed the strong association with employment status in this study. It is widely known that treatment for childhood cancer impairs cognitive function. It has been reported that cognitive impairment affects study, social interaction, employment, and self-management of one's body (37), and this study found that it also affects employment and academic performance achievement. In the multivariate logistic analysis, self-management, readiness of independent medical use (measured by expected for adult medical care), and structured family function contributed to employment and academic achievement. Strengthening consistent family function may have a positive impact on the independence of survivors against treatment-induced decline in IQ. However, this study's sample size was small and did not examine the positive effects of family function on IQ. Further research is needed to explore the positive impact on family function considering various contexts such as IQ levels. In the regular workers/students group, “Expectation for adult LTFU” scores were lower than those in the non-regular workers/unemployed group, meaning that survivors with regular workers/students have different expectations regarding adult medical clinic visits. Thus, the low “Expectation for adult LTFU” score indicates recognition of more independent consultation behavior; in other words, the participants' preparation for the transition from pediatric care to adult care was high. It is thought that such independence and decision-making ability in medical use will function positively for making choices to suit themselves and will have the same positive effect on academic attainment and employment.

Similar to previous research (38), the participants' average QoL scores were below the national standard scores for both PCS and MCS. This shows that childhood cancer survivors experience subjective difficulties with their physical and mental health. Interestingly, we found no differences in QoL scores between the regular workers/students and non-regular workers/unemployed groups, but there was a tendency for lower PCS scores in survivors in the regular workers/students group. Full-time work may impose a physical burden, therefore, further research regarding employment and subjective physical burden will provide additional details and recommendations for continuation of employment measures.

There are some limitations to this study. The first is its small sample size, the primary reason for which was the high cost of providing comprehensive health check-ups. Fortunately, our facility has a preventive health center specializing in these, and we obtained support from multidisciplinary health care providers and several foundations to carry out comprehensive health checks not covered by health insurance. Also, although as strength of this study was its method, which included comprehensive health check-ups, there were time and financial barriers to participation for survivors if they lived far from our hospital. For this reason, we began surveying childhood cancer survivors treated at our institution and gradually expanded the recruitment to subjects treated at other hospitals. However, due to the small number of samples, many subjects were regular workers/students, and the statistical power of our results is limited. In that sense, the results of this study will be strengthened by repeated verifications in the future.

Another limitation is our method of grouping employment type. In this study, we combined childhood cancer survivors in regular workers with those who were students (20 were college or graduate students, and 2 were junior college or vocational college) into one group. Strictly speaking, students are promised to be a regular workers; however, in Japan, about 80% of university graduates and 90% of graduate school graduates work as a regular worker (30). Based on this, we treated these as one group. In addition, our results also showed a relationship between university or graduate school graduation and full-time employment (p = 0.049).

This study aimed to gain insight into the perceptions of childhood cancer survivors to obtain suggestions for biopsychosocial survivorship care. Considering its limitations, we think of this as a preliminary study, and we will increase the number of subjects to report the employment status of Japanese childhood cancer survivors with a sufficient number of participants in the future. As mentioned above, we will recruit survivors treated at our hospital and those treated at collaborating institutions.

We examined the employment of childhood cancer survivors and clarified the association of biological and psychosocial functions with employment. Due to the high frequency of physical symptoms revealed by the rigorous health check-ups in this study, comprehensive examinations are required for long-term follow-up and provide complete care for survivors' overall independence. This study clarified the importance of supporting their families and improving patients' readiness for transition to self-management. In Europe, the PanCareFollowUp consortium has been established and is implementing follow-up strategies, including patient-centric care-based lifestyle interventions and coaching (39). The St. Luke's lifetime cohort study also provides feedback of results of health check-up and the necessary guides for long-term follow-up in consideration of individual biopsychosocial state. We believe that it is important to further promote such research and clinical practice in an integrated manner to support better survivorship of survivors.



Conclusion

We examined childhood cancer survivors’ employment and academic status and found that family function showed strongest association followed by IQ with employment status. Furthermore, transition readiness was associated with survivors' employment and academic status. We, therefore, recommend that long-term follow-up provides total care with support for childhood cancer survivors' physical, psychological, and social functions to improve health, readiness for transition to self-management, and family functioning.
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