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Abstract 
Purpose  To identify the factors associated with employment status among mothers of childhood cancer survivors (CCSs).
Methods  We conducted a questionnaire survey on mothers of survivors of childhood cancer to clarify practical factors such 
as care demands, psychological factors such as motivation to work, and support. After calculating descriptive statistics for 
all variables, binary logistic regression analysis was performed.
Results  Of 171 mothers, 129 (75.4%) were employed. The most common form of employment was non-regular (n = 83; 
48.5%), including part-time, dispatched, and fixed-term workers. At the time of the survey, compared with nonworking 
mothers, working mothers tended to be more motivated to work and have lower scores for “Long-term Uncertainty” on the 
Parent Experience of Child Illness Scale. The results of the binary logistic regression analysis indicated that employment 
was related to higher motivation to work, the continuation of employment during treatment, more outpatient visits, and a 
higher amount of support.
Conclusion  As employment of CCSs’ mothers is associated with psychological factors such as motivation to work and long-
term uncertainty, psychological support for CCSs’ mothers might promote employment. In addition, because the continuation 
of employment during treatment affects the employment of mothers after the end of cancer treatment, a leave system that 
covers the treatment period for childhood cancer needs to be established.
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Introduction 

The standard of psychosocial care for childhood cancer 
includes assessments and interventions into the financial 
burden of families, which should be taken during the cancer 
treatment trajectory from the time of diagnosis throughout 
survivorship [1]. As the parental socioeconomic position 
might be associated with the health and survival rate of child-
hood cancer survivors (CCSs), support is needed to ease the 
financial burden on families during survivorship [2–4].

The disruption of parental employment is one of the 
main factors in a conceptual model that depicts the complex 
network contributing to financial toxicity (i.e., a financial 
burden related to a cancer diagnosis that has deleterious 
effects on familial quality-of-life outcomes) [5]. Changes 
in employment, including leaving a job, changes in work 
hours, or extended leave, occur from immediately to up to 
1 year after a diagnosis [6, 7]. In particular, mothers dis-
continue work at a higher rate than do fathers because of 
their increased care burden for children with cancer during 
treatment [7–12]. Although the long-term impact on paren-
tal employment depends on the local labor market, labor 
policies, and social welfare systems, maternal unemploy-
ment rates remain high after treatment in some high-income 
countries [6, 9]. In Japan, if a child becomes ill, the Act 
on Childcare Leave/Caregiver Leave allows caregivers to 
take leave referred to as time-off for sick/injured childcare; 
however, only up to 5 days a year per child (younger than 
primary school age) are permitted. In addition, working 
individuals with a family member who requires constant 
care for 2 weeks or more because of an injury, illness, or 
physical/mental disability can use caregiver leave; however, 
this is set to a total of 93 days per family member. A reduc-
tion in income because of long-term interruptions in work 
increases the risk that the entire family of a CCS could fall 
into a vulnerable financial situation [8, 11]. Qualitative sur-
veys of parents of CCSs have reported barriers that hinder a 
return to work, such as the child’s health-care needs, anxiety 
about the child’s health, feelings of guilt about returning 
to work, work inflexibility, a toxic work environment, and 
inadequate social and health-care services [13, 14].

Some mothers have reported anxiety and uncertainty about 
recurrence and late effects after treatment [15, 16]. The preva-
lence of anxiety, depression, and posttraumatic stress disorder 
in mothers of CCSs is higher than that of parents in general, 
and psychological problems at the clinical level can continue 
for years after the end of treatment [15, 17]. In addition, moth-
ers often accompany their children on follow-up outpatient 
visits and provide care such as physical condition management 
[8]. They also deal with calls from the school in the event of 
a sudden deterioration of their CCS’s physical condition [13, 
14]. Because the risk of late effects increases with the duration 

of treatment [18, 19], mothers continue to be involved in the 
medical care of their children regardless of how many years 
have passed [20, 21]. Previous studies [13, 14, 22] have indi-
cated that psychological factors such as anxiety about recur-
rence or practical factors such as care demands for CCSs affect 
the employment of CCSs’ mothers. Given this background, 
the present study aimed to identify the factors associated with 
maternal employment status, explore the employment status 
of mothers of CCSs in relation to support and both practi-
cal and psychological factors, and to clarify whether working 
mothers differ from nonworking mothers.

Methods

Study design and participants

We conducted a cross-sectional exploratory study on moth-
ers of children who had been diagnosed with cancer before 
the age of 15 years, had been hospitalized for chemotherapy, 
and had completed cancer treatment. No criteria were set 
for the age of the mother, the age of the CCS (at the time of 
diagnosis and at present), or the number of years since com-
pletion. The exclusion criteria were mothers of CCSs who 
had experienced a recurrence and mothers who could not 
read or write Japanese and had difficulty understanding the 
purpose of this study. More than 40 mothers were included 
in both working and nonworking groups.

Procedure

We recruited the participants from six hospitals (including 
two designated pediatric cancer hospitals) and one child 
clinic that provide intensive childhood cancer care from 
March to September 2021. However, due to the low par-
ticipation of nonworking mothers, we conducted additional 
data collection from another four hospitals from Septem-
ber 2021 to May 2022. There are approximately 2000 new 
pediatric cancer patients per year in Japan, and the number 
of new patients in 2020 at the above 11 facilities was about 
340. To grasp the current maternal work situation in Japan, 
we collected data from the following six areas: Hokkaido, 
Tohoku, Kanto, Kinki, Shikoku, and Kyushu. Pediatric 
oncologists and certified nurse specialists in child health 
nursing explained the details of the study to the participants 
who accompanied their children to a follow-up visit. Sub-
jects were invited to participate in a survey on their own 
thoughts regarding working. The questionnaires were dis-
tributed to mothers who agreed to join or considered joining 
the research. The completed questionnaires were returned by 
mail. Participants were informed, both orally and in written 
form, of the purpose of this study, the guaranteed protection 
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of privacy, and the right to refuse to participate. Consent 
to participate in the research was obtained by checking the 
consent column of the questionnaire.

Measures (available in the Supporting Information)

We developed a questionnaire based on previous studies [11, 
14, 22, 23], and experts in pediatric oncology examined its 
validity. For the care demands question items, we listed care 
that was predicted to affect mothers’ employment referring 
to research on the employment of mothers of children with 
disabilities [24]. Two mothers participated in the pretest.

Demographic data

The following demographic data were collected: age, educa-
tion, marital status, postal code, household income, child’s 
diagnosis, age of the child with cancer (both at the time of 
the diagnosis and at the time of the survey), months since the 
end of treatment, and late effects. Postal codes were used to 
classify residential areas into urban and rural areas.

Maternal employment status

The employment status of the mother at the time of the diag-
nosis, during treatment, and at the time of the survey was 
recorded using the following four possible answers: “regular 
employment,” such as workers employed by a company for 
an indefinite period, “non-regular employment,” such as part-
time, dispatched, and fixed-term workers, “self-employment,” 
and “homemaker.” Additionally, we asked about changes in 
employment during treatment and whether the participants had 
any professional qualifications/licenses issued by a national or 
private organization (e.g., nurse, driver’s license).

Practical factors

The following practical factors were recorded: frequency of 
outpatient visits, care demand, transfers to schools, nurser-
ies, and kindergartens, and staying with the child at schools, 
nurseries, and kindergartens. The frequency of outpatient vis-
its was grouped after confirming the frequency of each item, 
including the content of free descriptions. If one or more care 
items were marked “yes,” care demand was coded as “yes.”

Psychological factors

Motivation to work  The following four options were pro-
vided regarding motivation to work at the time of the survey: 

“I want to work/I want to continue to work (4),” “I’d prefer 
to work if I can/I’d prefer to continue to work if I can (3),” 
“I’d prefer not to work if I can avoid it/I’d prefer not to con-
tinue to work if I can avoid it (2),” and “I do not want to 
work/I do not want to continue to work (1).” To examine the 
reasons why the mothers wanted or did not want to work, 
questionnaire items were included with possible answers on 
a five-point scale ranging from “very applicable (5)” to “not 
applicable at all (1).”

Parent Experience of Child Illness Scale (PECI)  The PECI 
scale developed by Bonner and colleagues [25] is a 25-item 
self-report scale designed to assess parents’ adjustment to 
their child’s chronic illness. A Japanese version was subse-
quently developed by Nakajima-Yamaguchi and colleagues 
[26]. The PECI has four subscales: “Guilt and Worry” 
(11 items, α = 0.895), “Unresolved Sorrow and Anger” 
(eight items, α = 0.828), “Long-term Uncertainty” (five 
items, α = 0.827), and “Emotional Resources” (five items, 
α = 0.726), and some items load onto multiple subscales. All 
items are rated on a five-point Likert scale from “never (0)” 
to “always (1).” Subscale scores are calculated by comput-
ing the mean.

Support

Questionnaire items for examining who provided support to 
mothers (“husband,” “childhood cancer survivor,” “sibling of 
childhood cancer survivor,” “parent/relative,” “friend,” “neigh-
bor,” “doctor,” “nurse,” “boss/colleague,” and “other”) were 
included, with possible answers on a six-point scale, from 
“very helpful (5)” to “there is no such person (0).” Answers 
of “very helpful” or “helpful” to the above items were coded 
“1,” and the sum was defined as the amount of support. We 
also asked about the financial support received for the CCS.

Analysis

Descriptive statistics were conducted for each item using SPSS 
(version 28.0; IBM SPSS Statistics, Tokyo, Japan). To clarify the 
differences between working and nonworking mothers, employ-
ment status at the time of the survey was divided into two groups: 
the “working mother (1)” group, which included regular employ-
ment, non-regular employment, and self-employment, and the 
“nonworking mother (0)” group. Then, the Mann–Whitney test, 
χ2 test, and Fisher’s exact test were performed, and the ques-
tion items were compared. Binary logistic regression was used 
to estimate the factors for the employment status of mothers of 
CCSs based on the variables that were found to be significant in 
the bivariate analysis. The variables to be input into the model 
were selected from those found to be significant (p < 0.1) in the 
Mann–Whitney, χ2, and Fisher’s exact tests and those previously 
suggested to be related to the employment of mothers of CCSs 

Page 3 of 13    168Supportive Care in Cancer (2023) 31:168



1 3

[13, 14, 22]. We confirmed that the covariate variables had a 
correlation coefficient and a coefficient of association ≤ 0.2. To 
avoid biases and ensure the accuracy of the results, the numbers 
of mothers in the working and nonworking groups were set to 
the number of explanatory variables × 10 or over [27]. We input 
four variables from the mothers’ demographic data, practical fac-
tors, psychological factors, and support into the model because of 
the sample size. Independent variables were selected by forward 
selection (likelihood ratio) and backward elimination (likelihood 
ratio). Then, variables from four factors (demographic data, prac-
tical factors, psychological factors, and support) were entered into 
a binary logistic regression analysis to identify the most suitable 
model. A two-sided p value < 0.05 was considered to indicate 
statistical significance.

Missing values accounted for less than 3% of total items 
and appeared random. Because no measure had a specific 
rule for handling missing data in the PECI scoring instruc-
tions, the mean value of the subscale of the respondent with 
missing data was replaced in “Guilt and Worry,” “Long-term 
Uncertainty,” and “Emotional Resources.”

Results

Of the 387 questionnaires distributed, 178 (45.9%) were 
returned. After excluding seven questionnaires that had 
incomplete data, 171 (44.2%) were finally analyzed (Fig. 1).

Demographic characteristics (Table 1)

The median age (interquartile range) of the mothers in 
this study was 44 (41–49) years, and the median age of 
CCSs was 12 (8–17) years. The median elapsed period 
from treatment was 5 (2–10) years. The most common 
diagnosis was leukemia (n = 94; 55.0%), followed by 
neuroblastoma (n = 19; 11.1%), lymphoma (n = 14; 
8.2%), and brain tumor (n = 10; 5.8%). Compared 
with nonworking mothers, working mothers had a 
significantly longer time since the end of treatment 
(p < 0.001), fewer hematological tumors (p = 0.028), and 
younger CCSs at the time of diagnosis (p = 0.047).

Employment status of mothers of CCSs

At the time of the survey, 129 mothers (75.4%) were working: 
83 (48.5%) were non-regular employees, 37 (21.6%) were regular 
employees, and nine (5.3%) were self-employed. Of the 102 moth-
ers (59.6%) who were working at the time of diagnosis, 20 regular 
employees (40.0%) and eight non-regular employees (18.6%) took 
a long leave of absence, and 18 regular employees (36.0%) and 25 
non-regular employees (58.1%) quit their job. Working mothers 
worked significantly more often at the time of diagnosis (p = 0.002) 
and during treatment (p = 0.003) than did nonworking mothers.

Fig. 1   Flowchart of study 
participation Assessed for eligibility

n = 950

Received questionnaire

n = 387

Returned questionnaire

n = 178

Analyzed

n = 171

Excluded because of incomplete data

n = 7

Did not return questionnaire

n = 209

Excluded (n = 563)
met exclusion criteria (n = 290)
declined to participate (n = 39)
could not contact (n = 234)
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Practical factors (Table 2)

The frequency of outpatient visits with CCSs was 
“once/4 months or more” in 83 mothers (48.6%), and 144 
(84.2%) “always” accompanied their CCS to outpatient 
visits. Forty-two mothers (24.5%) picked up/dropped off 
their CCS at a nursery school, kindergarten, or school, and 
seven mothers (4.1%) stayed at school or kindergarten for 
care. Working mothers had a significantly longer interval 
between outpatient visits than did nonworking mothers 
(p = 0.011).

Psychological factors (Table 2)

Regarding motivation to work at the time of the survey, 152 
mothers (88.9%) reported motivation levels such as “I want 
to work/I want to continue to work” and “I’d prefer to work 
if I can/I’d prefer to continue to work if I can.” Among the 
nonworking mothers at the time of the survey, 26 (61.9%) 
reported having motivation to work. The most common rea-
sons for mothers not wanting to work were “care for fami-
lies other than childhood cancer survivor” (n = 12; 63.2%) 
and “care for a childhood cancer survivor” (n = 10; 52.6%). 
Regarding the PECI, the highest score (M = 1.59) was for 
“Guilt and Worry”. No correlation was found between PECI 
scores and time since the end of treatment. Compared with 
nonworking mothers, working mothers were significantly 
more motivated to work (p < 0.001) and had a lower PECI 
score for “Long-term Uncertainty” (p = 0.034).

Support (Table 2)

Regarding those who provided “very helpful” and “help-
ful” support to mothers, 147 (86.0%) were doctors and 
144 (84.2%) were CCSs. In total, 124 (72.5%) CCSs were 
receiving financial support related to childhood cancer, and 
107 (62.6%) were receiving subsidies for medical expenses 
for chronic specified diseases of children. Working moth-
ers were receiving more support from others (p = 0.004) 
than were nonworking mothers, but less financial support 
(p = 0.029).

Factors related to the employment status 
of mothers with a CCS (Table 3)

According to the multivariate model, statistically 
significant factors associated with employment among 
working mothers were motivation to work (p < 0.001, odds 
ratio [OR] = 10.023, 95% confidence interval [CI]: 4.167–

24.105), working during treatment (p = 0.007, OR = 5.475, 
95% CI: 1.606–20.553), frequency of outpatient visits 
(p = 0.002, OR = 2.774, 95% CI: 1.472–5.227), and amount 
of support (p = 0.002, OR = 1.605, 95% CI: 1.195–2.155).

Discussion

The results showed that about half of the CCSs’ mothers 
worked in non-regular employment, including part-time, dis-
patched, and fixed-term workers. The employment status of 
CCSs’ mothers was related to higher motivation to work, the 
continuation of employment during treatment, more hospital 
visits, and a higher amount of support.

In this study, which was conducted during the coronavirus 
disease 2019 (COVID-19) pandemic, the employment rate 
of mothers of CCSs was 75.4%. A previous study reported 
that some family members of children with cancer had been 
dismissed or were unemployed because of the COVID-19 
pandemic [28]. However, the employment rate of mothers in 
the present study might not have been significantly affected 
by COVID-19 compared with that of mothers in general 
(72.4%) before the pandemic [29].

The results of the univariate analysis indicated a signifi-
cant difference in long-term uncertainty between working 
and nonworking mothers. As the mean score of nonworking 
mothers was higher than that of working mothers, long-term 
uncertainty might be a barrier to employment for moth-
ers. Childhood brain tumor survivors and their caregivers 
reported that parents expressed uncertainty about the health 
of CCSs and difficulties in planning future activities [30]. 
The present results did not indicate an association between 
long-term uncertainty and time since the end of treatment, 
thereby suggesting that long-term uncertainty might not 
decrease over time. Regardless of the time that has passed 
since the end of treatment, it may be difficult for mothers 
to decide whether to start work if they have no prospects 
regarding the health of their CCS.

The results of the multivariate analysis indicated that 
motivation to work was associated with employment among 
mothers of CCSs. A previous study reported that motivation 
to work was associated with changes in mothers’ employ-
ment such as quitting a job after a diagnosis of cancer in 
their child [23]. The present findings suggest that motivation 
to work might also affect maternal employment after the end 
of treatment. The frequency of hospital visits was also found 
to be related to employment among mothers after treatment, 
and mothers with low motivation to work reported the need 
to provide physical and psychological care to their CCS as 
the reason for this. After treatment is completed, mothers 
are typically the main caregiver responsible for the physical, 
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psychological, and social care of their CCS [13, 14]; there-
fore, high care needs would affect their motivation to work. 
Moreover, a German study reported that mothers had a high 
level of fear of progression (known as fear of cancer recur-
rence or fear of relapse) after their child’s cancer treatment 
was completed [16]. A Swedish study reported that moth-
ers’ anxiety about the physical health of their CCS reduced 
their ability to work [13]. If a mother is highly anxious 
about the physical and mental health of her CCS, including 
recurrence, then their motivation to work is considered to 
be low. Meanwhile, similar to previous studies [22], more 
than 60% of the nonworking mothers in the present study 
showed motivation to work. In a survey of Japanese working 
parents with children aged 0–6 years [31], 75.3% of moth-
ers reported difficulty in balancing work and childcare, with 
the biggest reason being that they had to work with time in 
mind. Little flexibility in working hours might make them 
hesitate to work.

The employment status of mothers of CCSs was found 
to be related to their employment status during treatment. 
Among the mothers who were working in regular employ-
ment at the time of diagnosis, 40.0% were on leave, and 
18.0% had changed their working hours and/or style. Among 
mothers working at the time of diagnosis, maintaining their 
work position could have led to employment after treat-
ment. A Danish cohort study reported that improving the 
national welfare system for parents with severely ill children 
improves employment rates and income levels among moth-
ers [32]. For example, in the case of leukemia, the treatment 
period is usually 1–2 years [33], so the current leave system 
in Japan does not cover the treatment period. Therefore, the 
mother might have to quit after a diagnosis. In addition, to 
utilize these systems, conditions such as minimum employ-
ment periods and a required number of working days per 
week must be met, so mothers who are working in non-
regular employment might not be covered by the system. A 
Swedish study emphasized the flexibility of a social welfare 
system as one of the factors that drive parents’ return to 
work after cancer treatment for children [13]. The balance 
between the mother and worker roles desired by each mother 
would be different. Therefore, for mothers to adjust their bal-
ance according to various changes, a flexible leave system 
that covers not only the hospitalization period, but also the 
entire treatment period for childhood cancer, and that can be 
expanded to cover all eligible recipients, is needed.

Limitations

Because this study was a self-report questionnaire survey 
and recruited mothers who accompanied their children to 
follow-up visits, it cannot be said that it reflects the employ-
ment rate of all mothers with CCSs in Japan. Mothers who Ta
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were working or interested in working might have partici-
pated. In Japan, it is not possible to analyze nationwide data 
such as diseases, treatment status, employment status, and 
economic status by linking. Therefore, our ability to clarify 
the employment rate of mothers in this study was limited.

Mothers have diverse reasons for seeking employment. 
Although various factors affect maternal employment, the 
number of nonworking mothers in this study was small, 
and the number of variables that could be input into the 
logistic regression analysis was limited. In future research, 
a larger sample, especially in regard to nonworking moth-
ers, is needed.

Clinical implications

Because the medical needs of CCSs and maternal anxiety 
about the physical and mental health of a CCS reduce moth-
ers’ motivation to work, further assessments of maternal 
anxiety and CCS care are needed. The decreasing frequency 
of hospital visits might be one of the major factors that pro-
vide employment support to mothers. Because maintaining 
a job during treatment affects maternal employment after the 
end of treatment, policymakers should consider establishing 
a leave system that covers the entire treatment period for 
childhood cancer.

Conclusions

The results of this study suggest that motivation to work, 
employment during treatment, frequency of hospital visits, 
and amount of support are related to maternal employment. 
As maternal employment is associated with psychological 
factors such as motivation to work and long-term uncer-
tainty, increased psychological support for mothers might 
promote maternal employment. Because an interruption of 
employment during treatment affects maternal employment 

after the end of treatment, a leave system that covers the 
entire treatment period for childhood cancer needs to be 
established.

Supplementary Information  The online version contains supplemen-
tary material available at https://​doi.​org/​10.​1007/​s00520-​023-​07623-8.
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