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Abstract
Purpose Illness cognition is an important mediator between psychological and behavioral adjustment and the 
quality of life for patients and their caregivers. Evidence related to illness cognition among parents of children with 
leukemia is limited. The purpose of this study is to explore the illness cognition status and associated factors in 
parents of children with leukemia.

Methods A cross-sectional survey was conducted with the parents of 335 children with leukemia from three general 
children’s hospitals in China from January to December 2022. A parents’ version of the illness cognition questionnaire 
was used to collect data. This included three subscales: helplessness, acceptance, and perceived benefits.

Results The mean scores of helplessness, acceptance and perceived benefits of parents regarding their children’s 
disease were 15.56 (4.60), 16.25 (4.41), and 19.96 (3.69) respectively. The multiple regression model indicated 
seven factors associated with the parents’ illness cognition (adjusted R [2] ranged from 0.182 to 0.134): four socio-
demographic factors (parent’s age, role, education level, and family income) and three clinical factors (length of time 
spent each day caring for the child, the child’s age at diagnosis, and the duration of the disease).

Conclusion This study reports on different levels of illness cognition and associated factors among parents 
of children with leukemia. The results may help pediatric oncology medical staff identify risk factors for poor 
psychological adjustment to children’s diseases. Parents may benefit from psychological support aimed at improving 
positive illness cognition.
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Introduction
Leukemia is the most common type of pediatric malig-
nancy, accounting for one-third of all childhood cancers 
[1]. Acute lymphoblastic leukemia (ALL) is the most 
common subtype, accounting for 75% of leukemia cases 
and 26% of childhood cancer cases in children under the 
age of 15 [2, 3]. Progress in developing treatments and 
advances in supportive care has led to the 5-year survival 
rate rising to 90% [4]. The length of therapy for most leu-
kemia treatments is two to three years, and it comes with 
serious side effects that continue to impair the quality 
of life even after treatment is completed [5]. Parents of 
children with leukemia face high levels of psychological 
stress and a heavy economic burden [6]. They report psy-
chological problems, such as distress, anxiety, depression, 
and helplessness [7]. Chen et al. found that 64.5% of par-
ents of children with leukemia had serious anxiety symp-
toms [8]. Wakefield et al. found that even 1 year after a 
child completed treatment, parents were still worried 
about a relapse or the death of their children [9].

Lazarus’ transactional model claims that stress pro-
cesses are transactional and coping outcome is informed 
by both cognitive appraisal of the stressor and the indi-
vidual’s emotional response [10]. Cognitive appraisals are 
influenced by situational, temporal, and personal factors 
[11]. Figure 1 shows the model. Cognitive appraisals are 
made when confronted with a stressful situation, such 
as cancer. A cancer diagnosis in children is a stressor for 
parents, and their response and coping strategy mainly 
depends on their cognitive appraisal of their children’s 
disease. There is much evidence demonstrating the asso-
ciations between coping and outcome (such as psycho-
logical distress, depression, quality of life, etc. ) in cancer 
patients and their caregivers [12–14]. But it is suggested 
that the cognition appraisal may offer the most predictive 
value on outcome [15].

Illness cognition refers to a series of psychological 
responses, such as acceptance, helplesness, perceived 
benefits, when faced with disease, based on an individu-
al’s appraisal of the disease and state of health [16]. Illness 
cognition is a significant mediator between disease and 
well-being [17]. The parents’ cognition of their child’s dis-
ease is related to their psychological flexibility and coping 
strategies, which, in turn, predicts how well the fam-
ily will adjust over time [18, 19]. Parents are usually the 
main source of information on their child’s physical and 
psychological state for medical staff [20, 21]. Previous 
studies have found that parents’ illness cognition affects 
their response to their child’s treatment, which directly 
impacts the child’s quality of life and prognosis [16, 22].

Illness cognition is associated with patients’ socio-
demographic variables (such as gender and age) and 
disease characteristics (such as disease severity and 
duration). Young male adults with chronic illness per-
ceived fewer benefits and more helplessness than female 
counterparts [23]. Compared with younger patients with 
breast cancer, older patients reported a higher level of 
illness acceptance [24]. Verhoof et al. found that among 
young adults with a chronic disease since childhood, 
those who had worse self-care ability perceived less 
acceptance and more helplessness than those with bet-
ter self-care ability [23]. For breast cancer patients, illness 
cognition has been found to become more positive over 
time [24]. Several questionnaires assess illness cognition, 
most of which focused on negative illness cognition [25]. 
The parent’s version of the Illness Cognition Question-
naire (ICQ-P) is a multidimensional measurement of 
appraising illness representations that involves assess-
ing both positive and negative illness cognition, namely, 
helplessness, acceptance, and perceived benefits [26].

Although it is widely accepted that illness cognition 
is an important factor in the well-being of patients and 
their families, illness cognition has not previously been 

Fig. 1 Lazarus’s Transactional Model (Lazarus & Folkman, 1987)
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investigated among parents of children with leukemia. 
In addition, it is not clear which socio-demographic and 
disease characteristics are associated with parents’ illness 
cognition. Understanding illness cognition in parents of 
children with leukemia have beneficial effects on clinical 
nursing practice, such as the promotion of parents’ psy-
chological adjustment and active cooperation with treat-
ment. This study aimed to evaluate the illness cognition 
of parents of children with leukemia, as well as the asso-
ciated socio-demographic and clinical factors. It is antici-
pated that findings will help identify parents who might 
get the most benefit from nursing support directed at 
problematic cognition.

Methods
Design
A cross-sectional survey design was used and data were 
collected between January and December 2022.

Participants
A convenience sampling method was used to recruit par-
ents in three children’s hospitals in eastern China. The 
inclusion criteria were: having a child under 18 diagnosed 
with leukemia, having awareness of the child’s disease, 
having a smartphone, having no cognitive impairments, 
and having the ability to express opinions. The formula 
n=(Zα

2×σ2)/δ2 was used to calculate the sample size to 
ensure appropriate statistical power, where α = 0.05, 
Zα = 1.96, σ = 4.45 (pre-experiment results), δ = 0.5. The 
calculated sample size was 304. We increased the sample 
size by a further 20% to allow for attrition, so 365 partici-
pants were recruited.

Data collection
Notices about the study were posted in the pediatric 
oncology units. Any parents who were interested in the 
study could contact the investigators through WeChat (a 
social media app in China). After a telephone interview 
to screen for eligibility, participants signed their consent 
via their smartphone. Participants were invited to com-
plete a 10-minute-long questionnaire that was uploaded 
onto the online survey platform Wenjuanxing. During 
the completion of the questionnaires, a researcher (LZ) 
was available to answer any questions about the ques-
tionnaire. Participants who completed the entire ques-
tionnaire received an e-voucher worth $5.

Instruments
Data collection was carried out using a two-part ques-
tionnaire. The first part was a general data questionnaire, 
including the parent’s socio-demographic factors and the 
child’s clinical factors. The parent’s data included: role 
(father/ mother), age, number of children, marital sta-
tus, education level, work status, household income, and 

time spent each day caring for the ill child. The child’s 
data included: gender, age at diagnosis, type of leukemia, 
disease duration, treatment methods, treatment status, 
number of symptoms (including anemia, bleeding, infec-
tion, and fever), medical insurance, and the family history 
of cancer.

The second part was the ICQ-P. The ICQ-P was devel-
oped by Sint Nicolaas et al. [26], and it is used to evaluate 
three cognitive aspects of a child’s disease: helplessness, 
acceptance, and perceived benefits. Helplessness involves 
focusing on the negative changes associated with the 
disease and generalizing them to functioning in daily 
life, e.g. “Because of my child’s illness, I miss the things I 
like to do most.” Acceptance is associated with acknowl-
edging being ill and perceiving an ability to manage the 
negative consequences of the disease, e.g. “I can handle 
the problems related to my child’s illness.” Perceived ben-
efits are related to perceiving positive, long-term con-
sequences of the disease, e.g. “Dealing with my child’s 
illness has made me a stronger person.” The ICQ-P is an 
18-item questionnaire with items rated using a four-point 
Likert scale (based on the extent to which one agrees 
with each item, from ‘not at all’ to ‘completely’). Each 
subscale has six items, which are scored independently, 
ranging from 6 to 24. The higher the score, the higher the 
level of the corresponding illness cognition.

After being granted permission by Sint Nicolaas, the 
questionnaire was translated from English into Chinese 
and back-translated to guarantee the accuracy in lan-
guage. First, two Chinese psychiatric doctors proficient in 
medical and psychological English were invited to trans-
late the original questionnaire independently. Second, the 
research group compared and integrated the translation 
drafts and discussed with the two translators to form the 
initial Chinese translation draft. Third, two native English 
speakers with a background in psychology and medicine 
were invited to back-translate the initial Chinese transla-
tion draft. Then, the research group compared the two 
back-translation English drafts and the original English 
ICQ-P, and discussed with the two back translators to 
determine the Chinese words. Finally, the research group 
and the four translators discussed and modified the ini-
tial Chinese translation draft, and obtained the Chinese 
version of ICQ-P. The items and order of the Chinese 
ICQ-P were consistent with the English ICQ-P. Chi-
nese validation of the ICQ-P was conducted among 394 
parents of children with leukemia or other cancer from 
May 2020 to April 2021. The Cronbach’s alpha for the 
three subscales ranged from 0.779 to 0.827, and the con-
tent validity index was 1.0 and the construct validity was 
acceptable (Chi-squared/degrees of freedom: 2.306; root 
mean square error of approximation: 0.077; comparative 
fit index: 0.902) [27].
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Statistical analysis
Statistical analysis was performed using SPSS (China) 
version 23.0. All socio-demographic, clinical, and ICQ-P 
data were analyzed using descriptive statistics. For socio-
demographic and clinical data, the number of cases and 
percentage were used to describe them. The means, and 
standard deviations (SD) were used to describe the ores 
of ICQ-P. The Shapiro-Wilk test was used to examine 
the normality of ICQ-P scores. Scores of ICQ-P (help-
lessness, acceptance, and perceived benefits) between 
different groups were performed in univariate analysis, 
including independent sample t-test, analysis of variance 

(ANOVA), or Mann–Whitney U test, as appropriate. 
Variables with p < 0.05 in univariate analysis were entered 
into multiple regression analysis. Multiple stepwise 
regression analysis was conducted to explore the factors 
influencing illness cognition. We used dummy variables 
to represent the categorical variables. P < 0.05 was con-
sidered statistically significant. Adjusted R [2] was used 
to describe the regression model, and adjusted R2 > 0.7 
means high fitting effect, adjusted R [2] ranged from 0.4 
to 0.7 means medium fitting effect, and adjusted R2 < 0.4 
means small fitting effect. G*Power version 3.1 software 
was used to calculate the power analysis. Based on the 
effect size with a total sample of 335 patients, the power 
is 0.95.

Results
Characteristics of participants
A total of 365 questionnaires were collected in this study, 
and 335 parents aged between 20 and 47 completed the 
questionnaires (a response rate of 91.8%). Sixteen parents 
withdrew after consent and 14 parents did not complete 
the questionnaire. Of those who completed the question-
naire, 109 were fathers and 226 were mothers. Nearly 
71% of the children covered by the study were diagnosed 
with ALL and were aged between 1 and 15 years. The 
socio-demographic and clinical factors of the 335 partici-
pants are shown in Table 1.

ICQ-P subscale scores of the participants
The range of potential scores for each subscale was 0–24. 
The scores of three ICQ-P subscales were normality 
(helplessness: W = 0.993, p > 0.05; acceptance: W = 0.917, 
p > 0.05; perceived benefits: W = 0.942, p > 0.05). The 
mean score was 15.56 (SD = 4.60) for helplessness, 16.25 
(SD = 4.41) for acceptance, and 19.96 (SD = 3.69) for per-
ceived benefits. The centesimal scores (centesimal score = 
[mean score/possible highest score]*100) were calculated 
to compare subscale values, 64.83 for helplessness, 67.71 
for acceptance, and 83.17 for perceived benefits.

Associated socio-demographic and clinical factors of 
illness cognition
The results of the univariate analysis to identify factors 
associated with helplessness, acceptance, and perceived 
benefits are shown in Table 2. There were seven factors 
associated with helplessness (p < 0.05): parent’s role, age, 
education level, work status, household monthly income, 
child’s age at diagnosis, and disease duration; three fac-
tors associated with acceptance (p < 0.05): parent’s role, 
daily caring time, and child’s age at diagnosis; three fac-
tors associated with perceived benefits (p < 0.05): daily 
caring time, child’s age at diagnosis, and disease duration.

The results of multiple regression analysis of factors 
associated with scores of the three ICQ-P subscales are 

Table 1 Socio-demographic and Clinical Variables (n = 335)
Parents’ Variable N (%) Children’s Variable N (%)
Role Gender
 Father 109 (32.5) Boy 188 (56.1)
 Mother 226 (67.5) Girl 147 (43.9)
Age (year) Age at diagnosis 

(year)
 20–29 52 (15.5) < 3 69 (20.6)
 30–39 227 (67.8) 3–7 148 (44.2)
 40–47 56 (16.7) 8–12 93 (27.8)
No. of children 13–15 25 (7.5)
 1 91 (27.2) Leukemia type
 ≥ 2 244 (72.8) ALL 239 (71.3)
Marital status AML 57 (17.0)
 Married, living 
together

311 (92.8) Others 39 (11.6)

 Married, separated 10 (3.0) Disease duration (months)
 Divorced or 
widowed

14 (4.2) < 6 157 (46.9)

Education level 6–12 88 (26.3)
 Low (≤ 9th grade ) 161(48.1) > 12 90 (26.9)
 High (> 9th grade) 174 (51.9) Treatment methods
Work status Chemotherapy 327 (97.6)
 Continue working 135 (40.3) Transplantation 6 (1.8)
 Resignation 113 (33.7) Radiotherapy 2 (0.6)
 Asking for leave 87 (26.0) Treatment status
Monthly family income per capita 
(RMB)

Receiving treatment 291 (86.9)

 < 1000 104 (31.0) Completed 
treatment

44 (13.1)

 1000–2999 116 (34.6) No. of symptoms
 3000–4999 82 (24.5) 1 270 (80.6)
 ≥ 5000 33 (9.9) 2 52 (15.5)
Daily caring time 
(hours)

≥ 3 13 (3.9)

 < 6 16 (4.8) Medical insurerance
 6–12 47 (14.0) Yes 227 (82.7)
 12–18 44 (13.1) No 58 (17.3)
 18–24 228 (68.1) Family history of 

cancer
Yes 17 (5.1)
No 318 (94.9)

ALL: acute lymphoblastic leukemia; AML: acute myeloid leukemia
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Variable Helplessness Acceptance Perceived benefits
Mean (SD) t/F/U p Mean (SD) t/F/U p Mean (SD) t/F/U p

Parent’
Role 2.577 0.010* 0.024* 2.269 0.024* 1.453 0.147
 Father 16.49 ± 4.63 17.04 ± 4.75 20.37 ± 3.99
 Mother 15.11 ± 4.53 15.88 ± 4.20 19.75 ± 3.53
Age (year) 9.626 0.000* 1.269 0.282 0.130 0.878
 20–29 13.06 ± 4.36 15.82 ± 4.60 20.12 ± 4.01
 30–39 15.98 ± 4.72 16.15 ± 4.40 19.89 ± 3.55
 40–47 16.18 ± 4.66 17.07 ± 4.27 20.16 ± 3.98
No. of children -1.368 0.173 -0.873 0.403 -0.430 0.668
 1 15.03 ± 4.14 15.92 ± 4.12 19.81 ± 4.11
 ≥ 2 15.76 ± 4.75 16.38 ± 4.51 20.01 ± 3.53
Marital status 0.815 0.443 0.192 0.825 0.598 0.550
 Married, living together 15.55 ± 4.60 16.27 ± 4.42 19.99 ± 3.68
 Married, separated 14.30 ± 4.37 15.40 ± 4.77 18.70 ± 4.27
 Divorced or widowed 16.71 ± 4.92 16.29 ± 4.30 20.07 ± 3.60
Education level 17.87 0.000* 5.020 0.170 1.024 0.382
 Low (≤ 9th grade ) 16.42 ± 4.87 17.14 ± 2.95 19.60 ± 3.97
 High (> 9th grade) 13.40 ± 3.46 16.11 ± 4.56 20.11 ± 3.02
Work status 9.006 0.029* 1.797 0.148 1.051 0.370
 Continue working 14.06 ± 4.63 16.34 ± 4.52 20.11 ± 4.78
 Resignation 15.28 ± 3.03 15.85 ± 4.23 19.57 ± 4.12
 Asking for leave 16.27 ± 4.88 15.32 ± 4.02 19.46 ± 3.25
Monthly family income per capita (RMB) 5.839 0.001* 2.629 0.050 5.972 0.113
 < 1000 16.91 ± 4.63 15.59 ± 4.96 19.55 ± 3.89
 1000–2999 15.18 ± 4.49 16.34 ± 4.08 19.55 ± 4.05
 3000–4999 15.21 ± 4.09 16.26 ± 4.15 20.61 ± 3.05
 ≥ 5000 13.52 ± 5.11 18.03 ± 3.99 21.03 ± 2.72
Daily caring time (hours) 0.974 0.405 0.023* 3.226 0.023* 0.004* 4.572 0.004*
 < 6 14.50 ± 4.86 14.37 ± 4.17 20.38 ± 4.21
 6–12 15.23 ± 4.18 15.02 ± 4.22 18.30 ± 4.26
 12–18 14.86 ± 4.00 15.84 ± 3.82 20.98 ± 3.25
 18–24 15.83 ± 4.76 16.72 ± 4.51 20.07 ± 3.52
Child’s
Gender -0.729 0.466 -0.624 0.533 1.163 0.246
 boy 15.40 ± 4.46 16.11 ± 3.97 20.17 ± 3.13
 girl 15.77 ± 4.78 16.43 ± 4.93 19.68 ± 4.29
Age at diagnosis (year) 6.642 0.000* 0.001* 5.628 0.001* 0.005* 12.976 0.005*
 < 3 15.74 ± 4.28 16.55 ± 4.82 20.62 ± 3.27
 3–7 14.90 ± 4.50 15.97 ± 4.04 19.80 ± 3.48
 8–12 17.06 ± 4.48 17.26 ± 4.20 20.63 ± 2.89
 13–15 13.36 ± 5.14 13.40 ± 4.94 16.48 ± 6.08
Leukemia type 0.916 0.401 0.387 0.824 1.869 0.393
 ALL 15.37 ± 4.70 16.39 ± 4.09 20.13 ± 3.38
 AML 15.81 ± 4.73 15.96 ± 5.18 10.95 ± 4.88
 Others 16.38 ± 3.72 15.85 ± 5.17 20.36 ± 3.30
Disease duration (months) 3.825 0.023* 2.724 0.067 0.017* 8.145 0.017*
 < 6 16.67 ± 4.65 15.99 ± 4.39 19.27 ± 4.41
 6–12 15.40 ± 4.01 15.78 ± 4.42 20.07 ± 2.87
 > 12 15.01 ± 4.80 17.17 ± 4.37 21.03 ± 2.64
Treatment methods 2.824 0.061 0.159 0.853 1.025 0.360
 Chemotherapy 15.54 ± 4.60 16.26 ± 4.39 19.91 ± 3.70
 Transplantation 12.16 ± 3.60 16.33 ± 4.27 21.17 ± 3.54

Table 2 Univariate analysis on the ICQ-P in Parents of Children with Leukemia (n = 335)
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shown in Table  3. Five variables were entered into the 
helplessness regression model: parent’s age, education 
level, household monthly income, child’s age at diagnosis, 
and disease duration (Adjusted R2 = 0.182). The parent’s 
age had the strongest positive association with helpless-
ness (coefficient = 0.288). The parent’s education level was 
also positively correlated with helplessness. The monthly 
family income, child’s age at diagnosis, and child’s disease 
duration were negatively correlated with helplessness. 
Three variables were entered into the acceptance regres-
sion model: the parent’s role, daily caring time, and the 

child’s age at diagnosis (Adjusted R2 = 0.145). Parent’s 
daily caring time had the strongest positive association 
with acceptance (coefficient = 0.342). The parent’s role 
(mother) and the child’s age at diagnosis were negatively 
correlated with acceptance. Two variables were entered 
into the perceived benefits regression model (Adjusted 
R2 = 0.134). The child’s age at diagnosis had the strongest 
negative association with perceived benefits (coefficient = 
-0.233), while the disease duration was positively associ-
ated with perceived benefits.

Table 3 Multiple regression analysis of the ICQ-P data (n = 335)
Dimension Variables Coef. Standard-

ized error
Standard-
ized coef.

t p Ad-
just-
ed R 
[2]

Helplessness 18.2%
Constant 13.331 1.271 10.488 0.000
Parent’s age(30–39 years) 2.835 0.657 0.288 4.317 0.000
Parent’s age(40–47 years) 2.647 0.845 0.215 3.132 0.002
Parent’s education level (≤ 9th grade ) 2.077 0.915 0.226 2.270 0.024
Monthly family income per capita (RMB 
3000–4999 )

-1.776 0.597 -0.184 -2.976 0.00

Monthly family income per capita 
(RMB ≥ 5000 )

-2.429 0.946 -0.158 -2.566 0.011

Child’s age at diagnosis(13–18 years) -3.041 1.030 -0.174 -2.953 0.003
Child’s disease duration (> 12 months) -1.753 0.560 -0.169 -3.132 0.002

Acceptance 14.5%
Constant 14.588 1.183 12.331 0.000
Parent’s role(mother) -1.452 0.525 -0.154 -2.764 0.006
Parent’s daily caring time(18–24 h) 3.231 1.133 0.342 2.852 0.005
Child’s age at diagnosis(13–18 years) -2.608 1.016 -0.156 -2.567 0.011

Perceived benefits 13.4%
Constant 20.020 0.973 20.567 0.000
Child’s age at diagnosis(13–18 years) -3.270 0.831 -0.233 -3.936 0.000
Child’s disease duration(> 12 months) 1.870 0.465 0.225 4.018 0.000

Variable Helplessness Acceptance Perceived benefits
Mean (SD) t/F/U p Mean (SD) t/F/U p Mean (SD) t/F/U p

 Radiotherapy 20.50 ± 0.71 14.50 ± 10.61 23.00 ± 1.41
Treatment status 0.126 0.882 0.814 0.444 1.416 0.244
 Receiving treatment 15.61 ± 4.67 16.13 ± 4.40 19.82 ± 3.73
 Completed treatment 15.35 ± 3.76 17.04 ± 4.70 20.70 ± 3.70
No. of symptoms 2.439 0.089 0.935 0.394 0.480 0.619
 1 15.35 ± 4.64 16.27 ± 4.39 19.90 ± 3.57
 2 16.06 ± 4.39 15.83 ± 4.54 20.00 ± 4.24
 ≥ 3 18.00 ± 3.92 17.69 ± 4.50 20.92 ± 3.82
Medical insurance -1.968 0.050 0.743 0.458 1.191 0.235
 Yes 15.54 ± 4.64 16.34 ± 4.46 20.06 ± 3.78
 No 16.64 ± 4.30 15.86 ± 4.19 19.43 ± 3.20
Family history of cancer -0.349 0.727 1.430 0.154 -0.928 0.354
 Yes 15.94 ± 5.30 16.33 ± 4.36 20.07 ± 3.78
 No 15.54 ± 4.57 14.76 ± 5.23 19.43 ± 3.20
The total score for each subscale: 24; *: p-values for the significant variables

Table 2 (continued) 
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Discussion
This is the first study that examined illness cognition in 
parents of children with leukemia. Compared with the 
negative illness cognition (helplessness), the positive 
illness cognition (perceived benefits and acceptance) 
scored higher among parents of children with leukemia. 
Age, role, education level, household monthly income, 
daily caring time, and child’s diagnosed age and disease 
duration were associated with parents’ illness cogni-
tion about their children’s leukemia. Although the effect 
sizes for the results of the analyses are small, this study 
suggests that clinical staff can use the ICQ-P to identify 
patients who have negative illness cognition. Meanwhile, 
this study highlights the importance of evaluating the 
socio-demographic and clinical contexts of parents and 
children since this evaluation allows the identification 
of risk factors for a poorer emotional adjustment to chil-
dren’s disease.

The score of perceived benefits was the highest among 
scores of the three subscales in this study. There may be 
several reasons. Firstly, with the improving treatment 
and care of leukemia, children endure fewer symptoms 
during therapy, and this could help to relieve a parent’s 
psychological distress. The high survival rate and posi-
tive prognosis of leukemia could make parents feel more 
hopeful about their child’s future [2]. Secondly, social 
support and positive information from family members 
and healthcare professionals families could strengthen a 
parent’s positive illness cognition [28, 29]. Thirdly, par-
ents who have experienced significant events and have 
‘grown’ from the trauma might reassess the important 
things in life and find new value in life [30]. This could 
lead parents to see benefits from the child’s disease.

Compared to those under 30, parents aged over 30 
reported higher helplessness. Meanwhile, parents with 
a lower education level (less than 9th grade) reported 
high helplessness. This is consistent with previous stud-
ies which found that younger parents of children with 
cancer reported less psychological distress [31]. It was 
reported that young parents usually put on a happy face 
and adopted positive coping strategies [32], which could 
protect parents’ positive cognition and perceived lower 
helplessness. Wu et al. found that parents of children 
with leukemia with high education level had a strong car-
ing ability and were more likely to obtain resources such 
as disease information and caring skills more effectively 
[33]. Srivastava et al. found that parents with lower edu-
cation suffered more frequently from severe anxiety [34]. 
This ability to seek information and support might help 
parents with a higher education level to feel less helpless.

We found that parents with a higher income had lower 
helplessness. Compared to those with a monthly fam-
ily income per capita under 3000 RMB($500), parents 
with a monthly family income per capita over 3000 RMB 

reported less helplessness. Santacroce & Kneipp found 
that 63.6% of parents said pediatric cancer had severely 
affected their finances, and more than one-half of parents 
reported that the financial burden severely affected their 
distress and other stress-related symptoms, such as anxi-
ety, and depression [35]. A higher family income could 
help parents access more treatment without affecting 
their household budget, which could alleviate the feeling 
of helplessness.

In this study, we found that the diagnosed age of chil-
dren over 13 was negatively associated with their parents’ 
helplessness, acceptance, and perceived benefits. Com-
pared to those with children diagnosed under 13, parents 
whose children have been diagnosed with leukemia at 
over 13 years of age reported lower helplessness, accep-
tance, and perceived benefits. Nam et al. investigated 366 
pediatric cancer caregivers and found that the older the 
child, the less the caregiver’s burden, which could relieve 
parental helplessness [36]. Compared with the effect 
on younger children, cancer treatment can create more 
problems for older children, such as issues with school 
life or study, and friendships [37]. Faced with a growing 
child, parents may feel more worried about that child’s 
future. Older children have developed a higher cognitive 
ability, which can also make them realize the dangers of 
the disease. Adolescents with cancer tend to be negative 
when facing the disease and treatment side effects, and 
this can affect their parents’ cognition [38], leading to 
low acceptance and low perceived benefits around their 
child’s cancer.

In this study, we found that the disease duration of chil-
dren over 12 months was negatively associated with their 
parents’ helplessness, and positively associated with per-
ceived benefits. Parents whose children had the disease 
for more than 12 months reported lower helplessness 
and higher perceived benefits compared to those where 
the illness had lasted less than 12 months. Al-Gamal & 
Long also found that parents of children with leukemia 
reported perceived benefits, less anticipatory sadness, 
and less helplessness with increasing disease duration 
[39]. Children with cancer and their parents can find 
bright sides and support for coping, such as different 
perspectives on life, faith, positive thoughts, and family 
assistance [40]. The average duration of treatment in leu-
kemia, such as acute lymphoblastic leukemia and acute 
myeloid leukemia, ranges between 1 and 2.5 years [41]. 
Most children with leukemia are receiving maintenance 
therapy after being diagnosed 12 months, and their con-
ditions become stable [42]. Along with the children’s dis-
ease duration increased, parents’ post-traumatic growth 
improved, and psychological distress and catastrophic 
thoughts decreased [43]. These may alleviate parents’ 
feelings of helplessness and develop their perceived 
benefits.
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We found that mothers reported lower acceptance than 
fathers, and parents who spent more than 18 h a day car-
ing for an ill child reported high acceptance of the child’s 
leukemia. Wikman et al. found that mothers reported 
more physical and psychological problems than fathers, 
and their symptoms of depression and posttraumatic 
stress were associated with more severe symptoms of 
anxiety [44]. Qualitative research also found that moth-
ers were more vulnerable, needed longer to adapt, were 
more distressed, and had more negative illness cognition 
than fathers [45, 46]. Liu et al. found that the longer the 
child’s hematological disease duration, the lower the level 
of anticipatory sadness in the caregivers [47]. Through 
caring for the child, parents learn about the disease and 
treatment and can master caring skills, they may see the 
child’s condition more clearly, which may relieve uncer-
tainty and improve their acceptance of the child’s disease.

In this study, we did not find the association between 
parent’s role and work status and helplessness, and the 
association between parent’s daily caring time and per-
ceived benefits, although these variables were significant 
in univariate analysis. There may be two reasons. Firstly, 
there is an unbalanced gender ratio: female participants 
are twice as many as males, which might lead to nega-
tive statistical results. Secondly, the univariate analysis 
could help to screen significant variables but often be 
influenced by mixed factors. The parent’s work status 
may affect family income, and the parent’s daily caring 
time might be related to disease duration. These could be 
adjusted in multiple regression analysis.

Study limitations
A few factors may have impacted the study results. First, 
the targeted questionnaire (ICQ-P) is translated from 
English, and the translation may have had inaccuracy 
in changing the original questionnaire. The ICQ-P with 
a majority of positive questions may influence respon-
dents to a more positive overall response. Second, this 
study was carried out in three general children’s hospi-
tals in eastern China, where the economy and level of 
medicine are higher than in central and western regions. 
The results, therefore, may be limited in their generaliz-
ability to other locations. Third, a convenience sampling 
approach was employed in this study, which may have 
resulted in poor representativeness and heterogeneity of 
the sample. A randomized sampling method is recom-
mended ensuring the representativeness of the samples 
and reduce bias. Fourth, this study did not include other 
factors influencing an individual’s illness cognition. In 
future research, factors such as physical function, psy-
chological status, and social support should be included 
to find the important factors affecting parents’ illness 
cognition. Fifth, this study used a cross-sectional design 
and cannot identify dynamic illness cognition over time 

in parents of children with leukemia. A longitudinal 
study design is recommended for future research.

Conclusion
This cross-sectional, correlational survey aimed to exam-
ine the illness cognition of parents of children with leu-
kemia. We found that, overall, parents reported high 
perceived benefits of positive illness cognition. Age at 
diagnosis of more than 13 was negatively associated with 
helplessness, acceptance, and perceived benefits. Disease 
duration of more than 12 months was negatively associ-
ated with helplessness and positively associated with per-
ceived benefits. The parent’s age of more than 30 and low 
education level was positively associated with helpless-
ness, while high family income was negatively associated 
with helplessness. Mothers of children with leukemia 
reported less acceptance than fathers, and the amount 
of time spent caring each day was positively associated 
with acceptance. The results of this study could help 
pediatric oncology clinical staff identify the risk factors 
for poor emotional adjustment to leukemia. The assess-
ment of parents’ illness cognition is recommended to be 
a standard of practice in pediatric oncology units and 
the ICQ-P is the recommended tool. The findings could 
also help them identify parents who should be prioritized 
for screening for emotional distress, and those who may 
benefit from interventions aimed at improving positive 
illness cognition. Pediatric oncology professionals play 
an important role in the provision of psychosocial sup-
port. Problem-solving skills training, psychological inter-
vention (such as cognitive behavior therapy), and peer 
support groups are recommended to help parents of leu-
kemia children cope with the disease and related prob-
lems effectively.
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