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Parents influence the physical activity (PA) of the childhood cancer survivors (CCS). This mixed-
methods study, aiming to obtain an understanding of Chinese parents’ perceptions of PA in CCS and 
how the cancer experience changes their views, which may affect these children’s PA engagement. 
A mixed methods study was conducted at two hospitals in Hangzhou. A qualitative investigation 
using the thematic descriptive phenomenological approach analyzed data concerning the parents 
of 9-18-year-old childhood cancer survivors who had completed hospitalized treatment for at least 
three months. A cross-sectional investigation examined the association between parents’ attitudes 
and children’s PA levels using unconditioned binary logistic regression analysis. The qualitative 
investigation included 35 parents (74.3% female). More than half of the parents understood the 
benefits of regular PA. Most parents supported children’s participation in low-intensity PA, but opposed 
high-intensity activities. Many parents changed their parenting style after cancer diagnosis, which 
might affect the development and persistence of children’s PA. In the cross-sectional investigation, CCS 
were more likely to engage in low-level moderate-to-vigorous physical activity (MVPA) or less MVPA 
when receiving less paternal support (adjusted OR = 0.92, 95%CI:0.88–0.96) and maternal support 
(adjusted OR = 0.91, 95%CI:0.87–0.95). Insufficient paternal MVPA engagement (adjusted OR = 3.83, 
95%CI: 2.57–5.70) and maternal MVPA engagement (adjusted OR = 5.65, 95%CI: 3.74–8.54) were 
associated with lower MVPA engagement in CCS. This study identified the understanding of parents 
of childhood cancer survivors concerning PA engagement and related life changes brought about by 
cancer experiences from the parental perspectives. These changes affect parental attitude towards 
children’s participation in PA, and parental attitude and behavior affect children’s participation in PA. 
Based on the above findings, some tentative practical implications for physical activity participation 
among childhood cancer survivors are drawn: (1) childhood cancer survivors should be encouraged to 
participate in more MVPA and consult a rehabilitation physician if necessary; (2) parents and children 
engage in exercise together is an important way to promote the levels of physical activity among 
childhood cancer survivors; (3) Chinese parents have insufficient awareness of the benefits of childhood 
cancer survivors participation in physical activity. We should strengthen health education for parents, 
promote parents to support childhood cancer survivors participate in physical activity.
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Cancer and its treatment still cause serious harm to the health of childhood cancer survivors (CCS), and these 
treatment-related complications can last for a long time after the completion of treatment1. In addition to the side 
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effects of the disease and treatment, lack of PA after the diagnosis of cancer will have a further adverse impact on 
health. For children who have completed treatment, regular PA (regular PA refers to at least 150 min of moderate-
to-vigorous physical activity [MVPA] per week)2 is an effective way to enhance or maintain functional activities, 
physical performance, psychological well-being and health-related quality of life3–5, which can contribute to an 
overall decrease in chronic disease morbidity and mortality6. However, most CCS have difficulty participating 
in regular PA for various reasons7–9. To promote the long-term health of CCS, an array of studies focusing on 
the promotion of PA in CCS have been widely carried out in Western countries5. Studies exploring the influence 
of healthy children’s PA and exercise behaviour have confirmed that parental PA behaviour, knowledge beliefs, 
support and family sports environments are associated promoting children’s PA10,11. Considering that CCS are 
more dependent on parents during the process of cancer diagnosis and treatment, parents may have a greater 
impact on the PA of CCS than on healthy children and adolescents12. A recent study showed that parental support 
and family involvement are key factors in promoting PA among CCS13, while parental misunderstanding of PA is 
one of the major barriers affecting the PA levels of hospitalised children14. Norris et al.15 reported that mothers’ 
PA was significantly correlated with the PA of CCS, which is consistent with the finding that among family 
members, children prefer to choose their mother among family members as their exercise partner16. In addition 
to these common parental factors, parents can affect the PA by building a family PA environment13. However, 
the influence of parents and other family factors on children’s PA is multifaceted and multi-factorial, and the 
influence of Chinese parents on the PA of CCS has been rarely reported.

There are tremendous differences between the cultural backgrounds of China and Western countries, with 
potentially differing influences affecting Chinese parents and families on shaping children’s PA behaviour. 
Therefore, Chinese parents’ attitudes and viewpoint towards the PA of CCS need to be explored. The purpose of 
the current study was to gain a comprehensive understanding of Chinese parents’ perceptions of PA in CCS, how 
children’s cancer experiences changed their views and parental factors associated with PA in CCS.

Materials and methods
This study combined qualitative and quantitative methods to comprehensively explore the influence of parental 
factors on the PA of CCS. An exploratory qualitative investigation was conducted to explore the perspectives 
of both children and their parents regarding CCS’ participation in PA, and analyze the impact of childhood 
cancer on parental viewpoints. As the results of the children’s interviews have been previously published17, we 
only present and analyse the results of parent interviews in this investigation. This study employed a descriptive 
phenomenological approach to depict the experiences and attitudes of parents of CCS towards PA. Parents 
were interviewed face-to-face to collect information. The confirmatory cross-sectional survey mainly focused 
on verifying the influence of parental attitude, parental behaviour and family social status on the PA of CCS. 
Findings from both the qualitative and quantitative elements are drawn together in the discussion.

This study was approved by the Ethics Committee of XX University School of Public Health (******) and the 
Ethics Committee of the Children’s Hospital of XX University School of Medicine (*******).

Qualitative methods
Participants
Purposive sampling was used to recruit participants with different types of cancers and diverse sociodemographic 
backgrounds. Parents of CCS who were attending medical follow-ups in four pediatric oncology outpatient 
departments from two hospitals in XX (Children’s Hospital of XX University & YY Third Hospital) and who 
met the inclusion criteria were invited to participate in the study. The study design inclusion criteria were as 
follows: (1) parents of CCS aged between 9 and 18 years who had been diagnosed with pediatric cancer without 
physical disabilities; (2) their children had completed at least 3 months of hospitalized treatment prior to joining 
the study; (3) they were the primary caregiver of their child, either father or mother; and (4) they could read and 
understand Chinese.

The study was conducted until data saturation was reached in each interview set, which was defined as the 
absence of new themes in the last three interviews18.

Data collection
This qualitative study was conducted between September and December 2020. Before attending the interview, 
the participants were asked to sign an informed consent form and complete a questionnaire related to their 
demographic characteristics. The questionnaire included questions on their relationships with the child, gender, 
age, education level, marital status, employment status, annual household income and attitudes towards the 
child’s participation in PA. When primary information collection was completed, the face-to-face interview 
process began and lasted approximately 30  min under two research assistants who worked on interviewing 
and audio recording. The interview context applied family system theory that involved using open and neutral 
questions under five sections: (1) recognition of the need for regular PA; (2) perceived benefits and risks of 
PA; (3) attitudes towards participation in PA by CCS; (4) parents’ own participation in PA; and (5) changes 
in parenting styles (Supplementary File 1). The interview outline followed that used in similar studies13,14,19. 
Relevant experts (two in clinical pediatric oncology, two in public health and one pediatric nurse) confirmed the 
interview outline, and experienced interview personnel confirmed the wording of the questions.

Data analysis
We analysed the transcripts using thematic framework analysis20 and inductively identified and structured the 
emergent themes. A group consensus process was also implemented. First, after reading the transcribed text 
repeatedly, three research assistants built a codebook through group discussions. Second, two of them coded the 
transcripts independently and reached a consensus using NVivo (version 12.0), a qualitative data management 
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and analysis software program. Finally, the coded and classified data were combined and collated, followed by a 
descriptive analysis.

Quantitative methods
Participants
In this cross-sectional investigation, we collected information concerning the CCS and their parents. Since 
children younger than 10 years of age may have difficulty accurately estimating the time and intensity of their PA 
participation, we only included children aged 10–18 years old, as suggested by the developers of the scale used 
in this study (Godin Leisure Time Exercise Questionnaire, GLTEQ). The other inclusion criteria were identical 
to those used in the qualitative study.

Data collection
From July 2021 to June 2022, eligible patients were first screened through the hospital’s electronic medical record 
system to form a patient information list, and parents of CCS were contacted individually by phone. If they agreed 
to complete the questionnaire, a URL was sent to their mobile phone via text messages or WeChat messages. 
The questionnaire includes the parent response part and the child response part. We collected information 
on socio-demographic, disease, parental and family characteristics, parents’ attitudes towards their children’s 
participation in PA, and PA behaviors. The CCS reported their participation in PA.

Measurements
Background characteristics The parental questionnaire sought details concerning the parental age, education 
level, marital status, employment status, household income, attitudes towards their children’s participation in 
sports, and disease.

PA behavior: In this study, we used the GLTEQ21 to assess the current MVPA behaviour of children and their 
parents. The GLTEQ consists of three questions that assess the duration and frequency of mild, moderate, and 
vigorous PA during a week22. In this study, we utilized the duration of participation in moderate and vigorous 
PA to assess the level of MVPA among participant. When the Leisure Score Index (LSI) score is 24 or above, the 
participant is deemed physically active22. The GLTEQ has demonstrated reliability and concurrent validity for 
measuring PA in children and adults23.

Parental support: The Activity Support Scale (ACTS), developed by Davison, was used to assess parents’ 
attitudes towards CCS participation activities24. The ACTS comprises two independent sections, the father 
section and the mother section, each with 9 items. A four-point Likert scale ranging from “strongly disagree” to 
“strongly agree,” scored 1 to 4 respectively, is used. Higher scores indicate greater parental support. The Cronbach’s 
α coefficients of the overall scale is above 0.8, demonstrating good construct validity and internal consistency. 
The scale can effectively reflect parents’ support for PA engagement among children and adolescents25.

Data analysis
Multivariable regression analysis was used to examine the relationships among parental attitude, paternal 
MVPA, maternal MVPA and MVPA engagement of CCS.

Results
Qualitative results
Parents’ characteristic
Because of a low willingness to attend and schedule conflicts, five parents failed to attend the interview; finally, 
the study involved 35 participants, with a response rate of 87.50%, among whom mothers predominated (n = 26; 
74.29%). As shown in Table 1, the parents’ ages (mean = 40.51, standard deviation [SD] = 5.48) ranged from 32 to 
52 years. Except for 10 parents (28.57%) who had received college or higher education, most parents were poorly 
educated. Eight (22.86%), 11 (31.43%) and six (17.14%) parents had graduated from primary school, middle 
school and high school education, respectively. Almost all the parents (n = 34, 97.14%) were married, except 
for one who was divorced. More than half of the parents (n = 23, 65.71%) had full-time jobs, four (11.43%) had 
part-time jobs and seven (20.00%) took care of their families as housewives. Regarding annual family income, 
more than half of the households (n = 22, 62.86%) earned about between 3400 and 8,000 dollars (24,000–56,000 
yuan) each year, nine families (25.71%) earned less than 3,400 dollars and four families (11.43%) earned more 
than 8,000 dollars.

Qualitative data themes
The qualitative data were divided into the following themes: Theme (1) Recognition of PA, Theme (2) Attitude 
towards children’s participation in PA, Theme (3) PA behaviour and Theme (4) The impact of the cancer experience 
on their lives.

Theme 1. Recognition of PA
Sub-theme 1.1: limited understanding of regular PA
More than 50% of the parents had a basic understanding of regular PA and could roughly describe the frequency 
or type of regular exercise in combination with their own or their children’s situations, but their understanding 
was still not comprehensive.

“I think it should be two or three times a week. Usually brisk walking generally, there seems to be no other sports 
in the countryside.” (CBF).

Some parents also reported that they never paid attention to regular PA. Therefore, they knew little about 
regular PA and could not correctly guide their children on how to engage in it.
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“I still don’t quite understand it, I don’t know much about this thing. Because I don’t understand it and I have no 
idea of putting it into practice. We can’t keep up with others’ ideas, and I don’t understand what it means. We don’t 
know how to exercise. We can only do what we usually do. ” (FYT).

Sub-theme 1.2:benefits of PA
Most parents were aware that long-term inactivity was harmful to health, while appropriate exercise could 
promote physical recovery, enhance resistance, strengthen health, control weight and be conducive to children’s 
growth and development. Outdoor activities also helped in terms of breathing fresh air. Indeed, some parents 
had created opportunities for their children to go out and exercise, hoping that they would engage in more 
activities and reduce their sitting time.

“It’s better for the body and meridians. I think exercise is still necessary. If you don’t do exercise and lie there, it 
must be get worse and worse. Just like us in confinement, lying down all the time can can make one sick. I think it’s 
good to have activities even if we only walk a bit.” (XHB).

In addition to physical health, a few parents realized that outdoor activities could bring psychological and 
emotional changes to children, such as creating a good mood.

“If you go outside more, you will be more cheerful.” (CBF).
“Participating in sports is good for children’s psychological state.” (SHXY).

Sub-theme 1.3: hazards of PA
Many parents also recognized potential adverse physical consequences of exercise for their children such as 
injury or overexertion, which might aggravate their illness. In particular, when a child was still in the early 
stage of finishing hospitalized treatment, their body was also involved with auxiliary treatment equipment (e.g., 
infusion ports, peripherally inserted central catheters and joint prosthess). If they exercise improperly, children 
are more likely to experience serious consequences. Consequently, the parents often instructed their children to 
avoid high-intensity activities and limit the types of activities in which they could participate.

“I told her just not to do intensive activities. I didn’t let her exercise for a period of time after the operation. I’m 
afraid the wound would open. Even now I think it’s still necessary to control the amount of exercise.” (ZXY).

Theme 2: attitude towards children’s participation in PA
Most parents were supportive of their children’s participation in light activities (such as walking), while they 
were relatively resistant to children’s participation in high-intensity activities such as competitions or school 
physical education. Some parents asked their children to reduce their engagement in physical education, or 
communicate with the teacher directly to obtain the teacher’s understanding and support, and did not allow 
children to join high-intensity activities. Particularly when more vigorous exercise had been involved prior to a 
child’s illness, the parents would be more cautious.

“I don’t support it. I’ve asked him to drop out of physical education during school. I think he can take a walk in 
a flat place in the morning, noon and evening. That’s all.” (QXN).

“Physical exercise, if it is light, we will be supportive of her participation. We dare not allow her to do strenuous 
exercise, because before she got sick, she often had to jump up because of strenuous exercise and badminton learning. 
" (FXY).

Some children had completed the treatment not long beforehand. The implantation of treatment equipment 
such as infusion ports, ventricular shunt tubes and artificial joints increases the risk of injury for children 

Characteristics Group N(%) Mean ± SD

Accompanying parent
Mother 26(74.29)

Father 9(25.71)

Age (years)
32–39 17(48.57) 40.51 ± 5.48

40–52 18(51.43)

Educational level

Primary school 8(22.86)

Middle school 11(31.43)

High school 6(17.14)

College and above 10(28.57)

Marital status
Married 34(97.14)

Divorced 1(2.86)

Working status

Full-time job 23(65.71)

Part-time job 4(11.43)

Unemployment 1(2.86)

Housewife 7(20.00)

Yearly family income (dollar)

<3,400 9(25.71)

34,00–8,000 22(62.86)

>8,000 4(11.43)

Table 1. Demographic characteristic of the participants (n = 35).
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participating in activities. Parents had a more negative attitude towards their children’s participation in PA in 
such cases, hoping that their children would rest more and engage in fewer activities.

“Before, we often climbed mountains, but then he fell ill, I think he should have more rest… Now he has an 
infusion port installed in his body, and I dare not let him do strenuous activities. If the infusion port can be removed 
next year, he can do proper activities.” (WHL).

Theme 3: PA behaviour
Sub-theme 3.1: parents’ own PA behaviour
Among the parents interviewed, only a very small number performed regular PA, while most parents rarely or 
did not participate in PA. Almost all the parents who did not participate in PA stated that they had no time to 
participate in PA because of their busy work hours. Some parents reported that after their children fell ill, their 
family’s economic burden increased, and they felt under greater psychological pressure and were in no mood 
to think about their own exercise. Some parents said that they were very tired at work or did manual work; 
therefore, they did not need extra exercise.

“I don’t have time to attend at all. Because right now, to be honest, my family financial pressure is quite heavy. 
I have to spend a long time at work (mom cries). Basically, I go to work every day, and sometimes I can’t go home 
until eight or nine o’clock or one or two o’clock at night.” (ZYJ).

“I have no time. Because I work all day long, I have enough exercise, I am tired enough at work, I don’t need 
exercise anymore.” (HRY).

The parents’ comments indicated that having a child with cancer had increased the financial burden on the 
family and the burden of parental care and had indirectly influenced the behaviour of parents to some extent 
and changed their lifestyle.

Sub-theme 3.2: parents’ efforts to encourage children’s PA behaviour
Most parents will actively urge their children to perform PA in their daily lives and provided practical help 
for their children to participate in PA. When there was time, parents chose to accompany their children in 
performing activities.

“Sometimes, for example, in the evening, I would take him out for a walk after he finished his homework.” (FHR).
Some parents also supported children’s participation in PA, but due to a lack of knowledge and skills 

concerning effective PA, they were more concerned about their children’s participation in PA and indifferent 
towards PA, and did not actively urge their children to participate in PA.

“Because of this concern (physical injury caused by sports), we didn’t urge him… on weekends, he often watches 
TV, if he doesn’t want to walk, we let him go.” (ZCY).

Supportive attitudes and sports knowledge/ skills were prerequisites for parents in terms of encouraging their 
children to engage in PA. Parents with supportive attitudes were psychologically better prepared to encourage 
their children to carry out PA, while having correct PA knowledge and skills was the triggering condition.

Theme 4: the impact of the cancer experience on their lives
Sub-theme 4.1 changes in values
The experiences of children suffering from cancer have had a significant impact on their families. Before being 
diagnosed with cancer, most parents attached great importance to their children’s academic performance and 
hoped that their children would achieve academic success. When cancer was confirmed, most parents lowered 
their expectations of their children’s academic performance and paid more attention to their children’s physical 
health and life needs.

“I used to have very high expectation for her. I wanted her to study hard and have a better future. But now, I only 
wish her to be healthy, to be able to stand up and walk, to move, I don’t care anything else.” (LXY).

“In the past, we paid more attention to his study. We were very strict with him. But now we pay more attention 
to his life. The focus has changed. " (MZY).

Some parents believed that their child had already experienced overwhelming pain during the illness so they 
did not want their child to study hard but rather to keep a healthy body as a new goal. These parents were also 
more meticulous in terms of spending time with their children and cherishing their time with their children, 
sometimes to the point of reducing work hours.

“I definitely care more about her than before she was sick. No matter what, I will do anything for her as long as I 
can. Sometimes, I’d rather shut the door (the parent has a barbershop) for half a day. I’d take her out for a walk, just 
to get some air and get some exercise.” (CRR).

Sub-theme 4.2 change of parenting style
The majority of parents reported that their attitudes towards their child had improved compared to the days 
before their child became sick. Previously, the parents had usually been more demanding, controlling and 
autocratic, often shouting at their children when disciplining them; however, after the disease was confirmed, 
they felt that they needed to be more patient and reasonable with their children, and to be more accepting of 
their difficult situation as a family. The parents now tended to no longer force their children to do things, cared 
more about their children’s feelings and respected their wishes.

“My attitude has changed a lot. I used to be very grumpy. I would scold him if he didn’t obey me. Now I think, it 
is a hard-won fate that he came to my life. Because of that, I will endure it when sometimes he is not very obedient. 
Now, although he is disobedient sometimes, I can bear it and just use my loud voice occasionally. " (THW).

Several parents have gone to the the extreme of doting on their child, hoping to emotionally compensate for 
the damage caused by the illness .
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“Now I spoil and indulge him, unlike before. Since he got sick, he had a bad temper, and we can’t deal with him. 
We stayed in the hospital to accompany him in the first half of the year. Everything was done according to his wishes 
during that time and I am still tolerant of him in life and study.” (ZJL).

Cross-sectional results
Participants’ characteristics
In the cross-sectional investigation survey, 993 CCS were screened. After telephone contact, 186 CCS lost to 
follow-up and death were excluded, and 807 CCS were approached, of whom 503 completed and returned 
questionnaires (response rate, 62.33%). Over half of the participants were male (n = 270, 53.68%). Their ages 
ranged from 10 to 18 years (mean = 13.23, SD = 2.46). Among the CCS, the most common diagnosis was 
leukaemia. More specific information is provided in Table 2.

In seven of the children surveyed, the guardians were not their parents. As Table 3 shows, 472 fathers and 
481 mothers participated in the survey. More than half of the parents (fathers: 67.79%, mothers: 60.71%) had 
secondary education. Only a few fathers (n = 19, 4.03%) were unemployed, whereas more mothers (n = 99, 
20.58%) were unemployed. In terms of MVPA participation, more than half of both fathers (61.44%) and 
mothers (52.81%) actively participated. The family information is shown in Table 4. Most of the parents were 
married or living together. Regarding the economic impact of cancer on the families, most families of CCS had 
been moderately to severely affected.

Parental support and parental PA behaviour in relation to the PA behaviour of the CCS
Parental attitudes and behaviour were closely associated with the PA behaviour of CCS. Parental support 
encouraged the CCS to participate in higher-level MVPA. The more supportive the father (adjusted OR = 0.94, 
95%CI: 0.90–0.98, p = 0.003) and/or the mother (adjusted OR = 0.93, 95%CI: 0.89–0.97, p<0.001 ), the higher the 
child’s MVPA levels. High parental levels of MVPA behaviour also promoted the PA behaviour of CCS. When 
the father (adjusted OR = 4.45, 95%CI: 2.83–6.99, p<0.001) and/or the mother (adjusted OR = 6.26, 95%CI: 3.94–
9.96, p<0.001) engaged in more MVPA, it was more likely for the CCS to participate in higher-level MVPA. More 
specific information is shown in Table 5.

Characteristics Group N(%) Mean ± SD

Gender
Boy 270(53.68)

Girl 233(46.32)

Age (years) 13.23 ± 2.46

Cancer type
Leukemia 247(49.11)

Bone tumour 59(11.73)

Lymphoma 47(9.34)

Central nervous system neoplasms 43(8.55)

Ovarian tumor 21(4.17)

Langerhans’ cell histiocytosis 19(3.78)

Neuroblastoma 15(2.98)

Thyroid cancer 9(1.79)

Other solid tumors 43(8.55)

Time since diagnosis (months)

7–12 19(3.78)

13–24 75(14.91)

25–36 60(11.93)

37–60 150(29.82)

≥ 61 199(39.56)

Time since discharged(months)

3–6 36(7.16)

7–12 70(13.92)

13–24 99(19.68)

25–36 89(17.69)

37–60 123(24.45)

≥ 61 86(17.10)

Activity restriction
Yes 135(26.84)

No 368(73.16)

Therapies

Single method 310(62.50)

Two methods 136(27.42)

Three or more methods 50(10.08)

MVPA participation
Active 307(61.03)

Inactive 196(38.97)

Table 2. Demographic characteristics of the CCS(n = 503). MVPA moderate-to-vigorous physical activity.
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Discussion
According to family system theory, the characteristics of parents are important factors affecting children’s 
behavioural development26. To explore the parental and family factors affecting children’s PA, we first evaluated 
parental recognition of PA. In this study, more than half of the parents had a certain understanding of the need 
for regular PA, while some paid less attention to PA as they knew little about it. To some extent, this result reflects 
that Chinese parents of CCS are generally less aware of PA, which is related to the fact that most people in China 
are not concerned about exercise27. In some theoretical models of health behaviour (i.e. the knowledge–attitude–
practice model), the score for behavioural knowledge is closely associated with the occurrence of behaviour28. 
If parents have little knowledge of PA, they cannot guide their children to perform PA correctly. However, Xu 

Variable

Model 1 Model 2

Unadjusted OR(95%CI) P Adjusted OR(95%CI) P

Paternal support 0.92(0.88–0.96) <0.001 0.94(0.90–0.98) <0.001

Maternal support 0.91(0.87–0.95) <0.001 0.93(0.89–0.97) <0.001

Paternal MVPA 3.83(2.57–5.70) <0.001 4.45(2.83–6.99) 0.003

Maternal MVPA 5.65(3.74–8.54) <0.001 6.26(3.94–9.96) <0.001

Table 5. Logistics regression for variables contributing to the MVPA of CCS. Model 2 was adjusted for 
gender, age, impact of cancer on the family economy, cancer type, time since discharge, activity restriction and 
therapies; MVPA: moderate-to-vigorous physical activity.

 

Variable Group n(%)

Parental marital status
Married or living with a partner 457(92.14)

Divorced or widowed 39(7.86)

Monthly family income (dollars)

≤ 714 243(48.99)

715-1,428 138(27.82)

1,429-2,857 71(14.31)

>2,857 44(8.87)

Impact of cancer on the family economic situation

Had no effect 22(4.44)

Small impact 73(14.72)

Medium impact 119(23.99)

Relatively serious 173(34.88)

Very serious 109(21.98)

Table 4. Basic information concerning the family of CCS.

 

Variable

Mean ± SD/N(%)

Father (N = 472) Mother (N = 481)

Age (years) 42.53 ± 5.47 40.38 ± 5.23

Educational level

Primary school 33(6.99) 61(12.68)

Middle school 189(40.04) 192(39.92)

High school 131(27.75) 100(20.79)

Junior college 53(11.23) 57(11.85)

College and above 66(13.98) 71(14.76)

Working status

Full-time job 218(46.19) 165(34.30)

Part-time job 34(7.20) 49(10.19)

Unemploy 19(4.03) 99(20.58)

Freelance work 201(42.58) 168(34.93)

MVPA participation

Active 290(61.44) 254(52.81)

Inactive 182(38.56) 227(47.19)

Table 3. Socio-demographic information concerning the parents. MVPA moderate-to-vigorous physical 
activity.
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examined the relationship between parents’ health, sports knowledge and children’s sports participation, and 
found that the conversion rate from knowledge to behaviour was not high29 and the impact of knowledge on 
behaviour was limited. The pathway from knowledge to behaviour may be mediated by other cognitive factors 
such as the benefits and risks of PA. It is widely recognized that PA can enhance health and promote the growth 
and development of children, including CCS30. The parents were also aware that improper exercise could cause 
physical harm to their children. In fact, many children do not fully recover in the early stages after hospitalization, 
and some of them still retain treatment equipment (e.g., port-catheter systems and joint prostheses). Moreover, 
many parents lack the knowledge and skills to conduct activities safely and effectively in a cancer setting, and 
their ability to increase the PA of CCS is limited13.

Many studies on children without cancer have shown that parental support is positively correlated with 
children’s participation in and maintenance of PA31,32. The same correlation holds true for MVPA participation 
among CCS33. In this study, we found that parental support was closely related to the participation of CCS 
in MVPA. However, not all parents supported the participation of CCS in sports. Given the coexistence of 
beneficial and harmful physical activities for CCS, parents’ attitudes towards their children’s participation in 
MVPA were mixed and contradictory. On the one hand, they hoped that their children could participate in more 
activities to promote physical health; on the other hand, they worried that sports injuries might happen and 
inhibit rehabilitation. In line with a previous study13,14, this attitude suggests that parents would tend to support 
CCS to participate in low-intensity PA, but oppose high-intensity activities that they believe are risky for CCS. 
Cheung et al. found that more than half of parents misunderstood CCS participation in PA, which was thought 
to lead to or even aggravate fatigue13. Such parental concerns are reasonable because they lack the guidance of 
professional rehabilitation personnel. It is necessary to educate parents about PA knowledge and techniques 
during follow-ups to improve their understanding of PA.

Parental behaviour is another important factor affecting children’s behaviour development in the family, 
which not only plays a role in behaviour demonstration for children but also shapes children’s behaviour by 
affecting the family environment12. Our study also showed that parental PA behaviour was a direct predictor of 
the PA levels of CCS. Regrettably, most parents of the CCS rarely participated in the exercises, which is consistent 
with the results of a previous study34 that surveyed the parents of CCS from more than 10 medical centers. These 
parents reported that all their health-related behaviour, especially in terms of unhealthy diet and nutritional 
intake, less PA and less time spent on recreational activities, had deteriorated significantly. The fundamental 
cause of this was that parents had to undertake more care-giving responsibilities and had many disease-related 
stressors. In this study, the parents also reported many reasons for their low PA levels, such as busy work (no 
time), economic burden, psychological pressure and bad mood. Further economic reasons for low PA were 
also found in the sociodemographic data reported by the parents (such as family income and children’s medical 
insurance). The annual household income reported by the parents indicated that most families were at a lower–
middle socioeconomic level. Moreover, the children had only basic medical insurance, except for one who had 
commercial insurance. In China, if someone has cancer and relies only on basic medical insurance, the family is 
likely to face major economic pressure35. As in other developing countries, some families have to exhaust their 
savings in such situations and may even be in debt36. The relevance of parent-child behavioral interaction once 
again underscores the need to incorporate parents into PA interventions for CCS.

Childhood cancer is a devastating diagnosis for children and their parents and severely disrupts the lifestyle 
of the family unit, having a profound impact on parents, parent–child relationships and the whole family 
environment37. Many parents revalued what was important to them and created a new ranking of important 
things in life. Most Chinese parents have high academic expectations and strict requirements for their children, 
hoping that their children advance professionally, gain a decent and well-paid job through study and live a 
financially secure life38, which they believe represents a successful life. In such a cultural background that tends 
to define success in a single and one-sided way, Chinese parents are inclined to mainly focus their concerns 
on their children’s academic performance, and children give up rest and exercise time for learning; however, 
the diagnosis of cancer pushes parents to realize that they may lose their children. Parents in such cases have 
to ask their children to strictly abide by the treatment plan, reduce their expectations for children’s academic 
performance, and no longer demand that their children single-mindedly pursue greater knowledge and stay up 
late in pursuit of academic performance; this result is similar to findings concerning the parents of CCS in Hong 
Kong39, whereas parents’ obsession with academic performance is rarely found in studies in Western countries. 
After their child’s cancer diagnosis, concern for the future makes parents sense that the most important thing 
in life is to cherish the present moment40, make full use of their time with their children and enjoy their time 
together. These positive changes in values tend to encourage parents to become more inclusive of their children 
and respect their children’s wishes more when they meet behavioral requirements.

Childhood cancer experiences also influenced parenting styles. Parenting style refers to a combination of 
parenting concepts, parenting behaviour and emotional expression for children, which reflect the basic strategies 
used by parents in the process of parenting41. In traditional Chinese culture, authoritarian parenting has always 
been highly respected, which involves severe punishment and restrictive parenting42. Authoritarian parents often 
oblige their children to obey instructions without explaining or responding to them, or paying attention to their 
children’s feelings. Corporal punishment and shouting are the usual forms of discipline used by parents with 
authoritarian values. With the occurrence and treatment of cancer, parents witness the illness and treatment 
devastating the child’s body. These painful experiences can inspire parents to love and protect their child more 
comprehensively43. Many parents had begun to rethink their behaviour and how they treated their children. 
They did not want to add any physical or psychological pain to their children; therefore, the parents were willing 
to express their feelings and show more emotional warmth and understanding of their children. Consequently, 
they tended to be more willing to consider their children’s wishes in terms of behavioral requirements and adopt 
a tolerant approach in terms of diet and exercise12. However, if the degree of parenting style change is not well 

Scientific Reports |         (2025) 15:7998 8| https://doi.org/10.1038/s41598-025-87037-0

www.nature.com/scientificreports/

http://www.nature.com/scientificreports


controlled, it may become counterproductive such that parents show more love for the CCS, favoring them over 
their brothers and sisters and spoiling them44. An overly lax parenting style is not conducive to the cultivation 
of healthy behaviour in children.

Our study had some limitations. First, the single-setting recruitment may have limited the generalisability 
of our findings. Second, we recruited parents of CCS aged between 9 and 18 years old, and parents of children 
under this age range were not eligible for our study. Therefore, the results do not apply to the parents of the 
youngest CCS. Third, although we sought to recruit parents of children with different cancers, patients were 
difficult to find because of the relatively limited differing types of tumors.

Conclusion
This mixed-methods study provides insights into the perspectives on PA among Chinese parents of CCS, which 
enriches the current literature in relation to findings from different cultural backgrounds. Our findings indicated 
that Chinese parents’ safety concerns about PA participation for CCS led them to support their engagement in 
light activities. Parental support promoted the participation of CCS in MVPA, and parental PA behaviour was 
closely associated with CCS engagement. Chinese parents need to increase their efforts to shape their family PA 
environment. A permissive parenting style formed after a child’s illness was not found to be conducive to the 
development of children’s PA.

Data availability
The data used to support the findings of this study are available from the corresponding author upon request.
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