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Abstract

BackgroundBParental cognition of a child’s iliness influences the psychological adjustment of the entire
family and the child’s quality of life. This cross-sectional study aimed to translate the lliness Cognition
Questionnaire-Parent version (ICQ-P) into Chinese and to evaluate its psychometric properties.

Methods The translation process was complied with international recommendations. Using a convenient
sampling method, 334 parents of cancer children completed the 18-item ICQ-P online. The psychometric
properties of the scale were evaluated using Principle Component Analysis (PCA) with Promax with
Kaiser Normalization. Confirmatory Factor Analysis (CFA) was used to confirm the factor structure using
Chi-squared/Degrees of freedom (x?/df), Goodness-of-Fit Index (GFI), incremental fit index (IFl);
Comparative Fit Index (CFl), Root Mean Square Error of Approximation (RMSEA). Cronbach’s a was
calculated for the final scale version, revealing adequate internal consistency.

Results: Using Exploratory Factor Analysis (EFA), we found that the Chinese version of the ICQ-P (ICQ-
P[C]) had 18-item, three-factor structure (six items each, factor loadings >0.5) which explained 56.39% of
total variance. Based on the structure matrix, three factors were labeled “Helplessness,” “Acceptance,” and
“Perceived benefits.” After addressing some errors in covariances, xz/df =1.890 CFI=0.931, IFI=0.933,
GF1=0.884, RMSEA=0.060. The standardized coefficients of factors 1, 2, and 3, ranged from 0.50 to 0.84,
(p<0.001). The final scale showed moderate-to-high reliability scores (Factor 1 a=0.819; Factor 2 a=0.835;
Factor 3 a=0.802; Overall a=0.868).

Conclusions: The ICQ-P is a reliable tool to measure parental cognition of a child’s illness, especially
cancer. It may help medical staff to identify parents with difficulty understanding these illnesses.

Introduction

lliness has been conceptualized as a psychological state rather than a biological state, in
contradistinction to disease [1]. lliness cognition refers to a series of cognitive psychological activities
performed by an individual with an illness with respect to their health status and its possible treatment,
including evaluation, interpretation, and understanding [2, 3]. This concept is based on Leventhal’s
common-sense model of illness representations that described beliefs and expectations regarding a
disease [4]. Individual beliefs regarding illness determines their health-related quality of life and lifestyle

[5].

The importance of this concept is increasingly recognized for a wide range of conditions. Han et al. used
the illness cognition questionnaire (ICQ) to study 313 patients with breast cancer, and identified various
factors influencing cognition, all of which could help medical staff to identify risk factors for poor
emotional regulation surrounding breast cancer [6]. Mierlo et al. used the ICQ to conduct a prospective
cohort study of 287 stroke patients, and concluded that iliness cognition was associated with life
satisfaction [7]. Evans et al. investigated 57 patients with Parkinson’s disease using the lliness Cognition
Questionnaire-Revised and found that negative iliness cognition was associated with elevated anxiety
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levels [8]. Studies have found that patients’ iliness cognition could affect coping and adjustment with the
disease, including medical behavior, treatment compliance, and mood [9, 10], all of which directly or
indirectly have important impacts on the prognosis of the disease, quality of life, and social function on
the part of patients [11]. Studies have found that iliness cognition was an important mediator between
medical conditions and patients’ senses of well-being [5, 12, 13]. These findings also help explain illness
cognition among parents of sick children, particularly those with cancer [14]. Childhood cancer is a severe
threat to health that receives substantial attention from entire societies.

Because of the lack of illness cognition as well as uncertainty regarding the development of a disease, a
caregiver frequently has complex psychological experiences after a child is diagnosed with a malignancy,
and this may have severe physical and mental impacts on the parents[15]. A parent’s cognitive ability vis-
a-vis their child’s iliness is significantly associated with their own distress, which in turn influences their
child’s distress. Parental illness cognition is related to a family’s psychological adjustment [16—19].
Parental cognition of particular illnesses such as cancer has been found to have various effects on a
child’s quality of life [20].

Several questionnaires have been used to assess parental cognition of illness, and these have generally
focused on negative illness cognitions [21, 22]. The ICQ-P, adapted from ICQ [14], includes both positive
and negative cognitions related to iliness, namely, helplessness, acceptance, and perceived benefits. The
ICQ-P has been regarded as an effective and reliable tool to evaluate illness cognition for parents of
children with chronic diseases, specifically cancer[23]. It was demonstrated that the ICQ-P was useful for
medical staff to assess parental illness cognition and to guide provision of target interventions that could
improve parental outcomes and diminish adjustment problems surrounding a child’s disease [24, 25].

To date, there have been no comprehensive studies on the cognitive validity and reliability of parents of
children with cancer in China. Therefore, in the present study, we conducted a cross-cultural translation
and validation of the ICQ-P for Chinese parents of children with cancer.

Materials And Methods
Study participants

In this cross-sectional study, a convenience sampling method was chosen to select the parents of
children in the hematology—oncology wards of general hospitals in the eastern coastal area of China
from May to November 2020. A total of 334 questionnaires were collected according to the principle that
the number of samples was at least 5 to 10 times the number of items [29]. Inclusion criteria were as
follows: 1) parents of children aged 0—18 years old diagnosed with leukemia or cancer by pathology, who
knew the child’s diagnosis; and 2) no cognitive impairment or psychiatric history. Before the questionnaire
was distributed, the researchers explained the purpose and significance of the study to the parents. After
obtaining informed consent, the researchers used standardized instructions to conduct the survey and
asked the parents to answer all questions independently. The survey lasted 10 to 15 minutes.
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Instruments

This questionnaire contained two parts: socio-demographic data and ICQ-P. Demographic data included
parental age, gender, education, work status, marital status, parental care time, and the child’s gender,
diagnosis, and time since diagnosis.

The ICQ-P has been used to assess illness cognition on the part of parents of children with cancer [25].
The original questionnaire was developed by Sint Nicolaas [14] and consisted of 18 items; it was divided
into three dimensions: helplessness, acceptance, and perceived benefits. Each dimension contains six
items. Each item is scored on a four-point Likert scale (1 = not at all, 2 = somewhat, 3 = to a large extent, 4
= completely), and each dimension is scored independently, ranging from 6—24. The Cronbach'’s a of each
dimension ranged from 0.80 to 0.84 [25].

Adaptation and translation of the ICQ-P

After obtaining permission from the original authors, the ICQ-P was translated, using translation and back
translation [26, 27]. To maintain the consistency of the structure of the original questionnaire, the
translation was carried out using popular and concise language expression, and conforming to the
language habits of Chinese people.

First, two native-speaking Chinese graduate students with medical backgrounds who were proficient in
medical and psychological English were asked to translate the original scale independently to form
translations | and Il. Next, the researchers compared and integrated the translated manuscripts [ and Il
and discussed them with the two translators to form the initial translated manuscripts. Finally, two
nursing professionals and physicians were invited to discuss and modify the initial translation, and
agreement was reached to develop translation Ill.

An American—Chinese medical doctor who was proficient in Chinese and English without knowledge of
the original questionnaire and an Australian—Chinese nursing expert who was proficient in Chinese and
English without knowledge of the original questionnaire were asked to back-translate the translated scale
to obtain English back-translations | and Il. The two back-translations were compared with the original
questionnaire, and were discussed with the experts participating in the back-translations to determine the
Chinese language, to modify translation Ill, and to obtain the first draft of the ICQ-P(C).

Pre-test procedure

Prior to conducting the main study, ICQ-P(C) was filled out by 20 parents of children with cancer to
discover its shortcomings and to improve the clarity of the questions. While the parents were filling out
the questionnaire, they were asked to record ambiguities. The researchers modified ICQ-P(C) according to
participants’ suggestions, and the final ICQ-P(C) was developed.

Content validity
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A five-member expert group, including psychologists, nurses, and physicians, was established to evaluate
the adjustment and content validity of the ICQ-P(C). These experts evaluated the correlations (or
representativeness) between each item, the item-level content validity index (I-CVI), the scale-level content
validity index (S-CVI), and the content validity of the whole scale. Calculations and evaluations of each
item of the questionnaire were rated on a four-point scale, as follows: 1 = not relevant; 2 = weakly relevant;
3 =relevant; and 4 = very relevant. For each item, the cumulative frequency of scores 3 and 4 were divided
by the total frequency to calculate the I-CVI, and the S-CVI was obtained. An I-CVI value of 0.78 or above
and an S-CVI = 0.90 were considered acceptable criteria[28]. We found that I-CVI= 1.0, and S-CVI=1.0.
The research group modified item expression according to experts’ suggestions, and families determined
the content of the ICQ-P(C).

Data analysis

The data obtained were analyzed using statistical software (SPSS) version 23.0 for social sciences (IBM
Corp., IBM SPSS Statistics for Windows, Armonk, NY, USA) and AM0S.23 (IBM Statistical Package for
Social Sciences Amos, Amos Development Corp, Meadville, PA, USA) program. The general data of the
study subjects were described by the mean and standard deviation, frequency and percentage, and one
missing datum of a child’s parents age was replaced by the mean.

Item analysis

ltem analysis included critical ratio (CR) and correlation coefficient. CR was used to evaluate the
participants’ ability to identify their actual ability or psychological traits. The total score of ICQ-P(C) scale
was ranked from high to low: the first 27% was the high group, and the last 27% was the low group. The
independent sample t-test was used to test the average difference of subjects in each item between the
high and low groups, and the items with no significant difference between the high group and the low
group were deleted. It is generally believed that if p<0.05 and CR >3.00, the item has high discrimination
and should be retained; otherwise, it should be deleted [29].

The Pearson correlation coefficient method was used to calculate the correlation coefficients between the
scores of each item and the total score of the scale. Considering the removal of the items with very low
correlation (r < 0.3) with the total score of the scale, correlation coefficients above 0.4 were considered
very good, 0.3-0.39 were good, 0.2-0.29 were fair,and 0.19 and below were very poor[30].

Reliability
Cronbach’s a was computed to determine the internal consistency of the ICQ-P(C)[31]. The value of

Cronbach’s a ranges from 0 to 1.0. In most cases, the value = 0.70 is considered acceptable [32].

The test-retest value was also calculated. Twenty parents were selected and retested 2 weeks apart, and
Pearson correlation analysis was used to calculate the correlation coefficients of each dimension
between the two tests.

Validity
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Exploratory Factor Analysis (EFA) and Confirmatory Factor Analysis (CFA) were used to evaluate the
construct validity of the ICQ-P(C). The study sample was randomly split using participant entry codes.
The first half was used to identify the measurement model with EFA, and the second half was used to
cross-validate the model using CFA. We calculated the Kaiser—Meyer—0lkin (KMO) measure for checking
sampling adequacy and the Bartlett's Test of Sphericity to assess the suitability of the data for factor
analysis [36].

For the EFA, the total score was computed as the sum of ratings across all 18 items. Each item was then
correlated with the sum of the scales and excluded at r<0.3[33]. PCA with Promax with Kaiser
Normalization was conducted on the remaining items. The scree plot procedure was used to determine
the number of factors to be extracted [34]. The Structure Matrix was used for factor interpretation.

For the CFA, error covariances identified by modification indices were only examined further if they would
reduce large residuals and significantly improve the fit of a poorly fitting model. Five fit indices were used
to evaluate the model fit and their acceptable values: x2/df < 3.00[35], RMSEA < 0.08, CFIZ0.90, IFI0.90,
GFI10.90[36]. To improve the model fit and to avoid overestimation or underestimation of the model,
correlation between measurements errors (e3 and €6, e11 and e12, e13 and e14,e15and e17, and 13
and e18) were allowed [37].

Results
Socio-demographic characteristics

A total of 225 (67.4%) mothers and 109 (32.6%) fathers participated this study (Table 1 is at the end of
the document text file.). The effective recovery rate of the questionnaire was 100%. The mean age of
participants was 35.52 + 5.15 years (range 23-50 + years). The child’s mean age at diagnosis was 2.23 +
0.81 years. There were 183 (54.8%) boys and 151 (45.2%) girls. Over half of the children (68.2%) were
diagnosed with acute lymphocytic leukemia; the remainder were other types of leukemia (16.8%) and
tumors (15.0%). The daily mean time spent by parents caring for their children was 3.43 + 0.93 hours.
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Table 1

Demographic information of participating families

Variables

Age parent

20-39

30-39

40-49

50+

Genger parent

mothers

fathers

Education parent
Non-Graduate

Graduate and Post-Graduate
Work status parent

Others

Dimission

Ask for leave

Continued work

Marital status parent
Married

Separated

Divorced/ Widowed/others
Take care of the time(hours)
N6

6~12

12~18

18 ~24

Gender child

Boy
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parent

N (%)

24(7.2)
254(76.0)
50(15.0)
6(1.8)

225(67.4
109(32.6)

250(74.8)
84(25.2)

148(44.3)
88(26.3)
52(15.6)
46(13.8)

312(93.4)
10(3.0)
12(3.6)

20(5.9)
44(13.2)
43(12.9)
227(68.0)

183(54.8)

Mean £ SD

35.52+5.15

3.43+0.93




Variables N (%) Mean + SD
Girl 151(45.2)
Age at diagnosis of child (years) 63(18.9) 2.23+0.81

03 150(44.9)
3~7 103(30.8)
8~12 18(5.4)
13~18

Diagnosis

acute lymphocytic leukemia 228(68.2)
Other types of leukemia 56(16.8)
tumor 50(15.0)

Time after diagnosis (Months)

16 154(46.2)  1.81+0.83
6~12 91(27.2)

112 89(26.6)

Total 334(100%)

Iltems analysis

The correlation coefficient between each item and the total score of the scale were calculated. Only item 1
was 0.363, while the value range of other items was 0.405-0.691 (p<0.01). The CR of each item was
greater than 0.3, showing that the differences between the items were statistically significant (p <0.01).

Reliability

The Cronbach’s a of ICQ-P(C) was 0.87 and the reliability coefficients for the three sub-scales were 0.82
(helplessness), 0.84 (acceptance), and 0.80 (perceived benefits). The split-half reliability was 0.76-0.82
and the test-retest reliability was greater than 0.7 (Table 2 is at the end of the document text file.).
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Table 2
Scale properties of the ICQ-P items in the Chinese parents of cancer children (n = 334)

Scale Numbers of Mean SD Cronbach's Test-retest split-half
ltems a reliability reliability
Helplessness 6 1579 463 0.82 0.875 0.824
Acceptance 6 16.21 449 0.84 0.843 0.796
Perceived 6 2018 3.69 0.80 0.828 0.759
benefits
Construct validity

Exploratory factor analysis

EFA was conducted using data from half the study sample as recommended when the sample size
allowed [38, 39], The sample of this study was 167 for EFA factor analysis. The value of KMO was 0.86
and the Bartlett's Test of Sphericity was highly significant (x? = 204.119, df = 127, p<0.001), suggesting
that the variables were normally distributed and suitable for factor analysis.

The total variance explained by the scal€'s three factors was 56.39% and the scree plot indicated that 18
items loaded onto three factors should be retained (Fig. 1A scree plot of the eigenvalues against all the
ICQ-P’s item numbers). The factor loadings of the 18 items in the ICQ-P are displayed in Table 3 (Table 3
is at the end of the document text file). The factors were helplessness factor, consisting of six items (1, 5,
7,9, 12, and 15); acceptance factor, consisting of six items (2, 3, 11, 13, 14, and 17); and perceived
benefits, consisting of six items (4, 6, 8, 10, 16, and 18). In the PCA, three components with an eigenvalue
greater than one were extracted. The first component eigenvalue was 5.92, explaining 32.87% of the total
variance. The second and third component eigenvalues were 2.86 and 1.37, explaining 15.91% and 7.61%
of the total variance, respectively. These three domains together explained 56.39% of the total variance.
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Table 3
Factor loadings of illness cognitions Questionnaire in three obtained factors

ltems Components

Factor 1 Factor 2 Factor 3

Helplessness  Acceptance Perceived
Benefits

14. 1think | can handle the problems related to my child's - .817 -
illness, even if the illness get worse.

17. | can cope effectively with my child’s illness. - .811 -
13. 1 can accept my child’s illness well. - .800 -
3. I have learned to live with my child's illness. - .740 -
2. | can handle the problems related to my child’s illness. - .640 -

11. Looking back, | can see that my child’s illness has - .551 -
also brought about some positive changes in my life.

9. My child's illness prevents me from doing what | .855 - -
would really like to do.

12. My child’s illness limits me in everything that is .800 - -
important to me.

5. My child’s illness controls my life. 716 - -
15. My child’s iliness frequently makes me feel helpless. .699 - -

1. Because of my child’s illness, | miss the things | liketo ~ .631 - -
do most.

7. My child’s iliness makes me feel useless at times. .630 - -

16. My child’s illness has helped me realize what is - - .790
important in life.

8. My child's illness has made life more precious to me. - - .739
6. | have learned a great deal from my child’s iliness. - - 711

4. Dealing with my child’s illness has made me a - - .623
stronger person.

18. My child’s illness has taught me to enjoy the moment - - .613
more.

Extraction Method: Princip Component Analysis.

Rotation Method: Promax with Kaiser Normalization.
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ltems Components

10. I have learned to accept the limitations imposed by - - .523
my child’s illness.

Extraction Method: Princip Component Analysis.

Rotation Method: Promax with Kaiser Normalization.

Confirmatory factor analysis

CFA was implemented on the modified 18-item, three-factor model (Fig. 2 Results of confirmatory factor
analysis). xz/df was 1.890, GFl was 0.860, IFl was 0.897, CFl was 0.895, and RMSEA was 0.073. Error

covariances were addressed with x2/df was 1.607 (p<0.001), GFl was 0.884, IFl was 0.933, CFl was
0.931 and RMSEA was 0.060. The GFl was 0.884 suggesting the model was acceptable[40].

According to the structural equation model, the factor loadings of six items in the helplessness dimension
were 0.52-0.84, those of the six items in the acceptance dimension were 0.50-0.79, and those of the six
items in the perceived benefit dimension were 0.54-0.73. The correlation coefficients between
helplessness and acceptance and perceived benefits were 0.29 and 0.38, respectively; the correlation
coefficient between acceptance and perceived benefit was 0.82 (p <0.001)

Discussion

The discrimination of each item of the ICQ-P(C) was good, and the correlation coefficients between each
item and the total score of the scale were acceptable; no item was deleted. The Cronbach’s a was
comparable with the original scale [14], suggesting that the results of this study were basically consistent
with those of the original scale, and that the scale was reliable. The ICQ-P(C) had good temporal stability,
and the content validity was perfect, suggesting that the ICQ-P(C) effectively measured the need for
personalized illness cognition of childhood cancer on the part of the parents.

We found that the I-CVI at the item level was 1.0 and the S-CVI at the scale level was 1.0, suggesting that
the scale had adequate internal consistency. In the process of structural validity analysis, factor analysis
extracted a total of three common factors, the cumulative variance contribution rate was 56.39%, and the
cumulative variance contribution rate of the original scale was 59.1%, which was basically consistent
with that of the original scale. In this study, the factor loadings of each item were > 0.5, and the findings
were basically consistent with the original scale dimension attribution[14].

We found that two items changed dimensions from the original survey. Item 10, “I have learned to accept
the limitations imposed by my child’s illness” was attributed to the perceived benefits dimension as
opposed to the acceptance dimension of the original ICQ-P. Item 11, “Looking back, | can see that my
child’s iliness has also brought about some positive changes in my life” was attributed to the acceptance
dimension as opposed to the perceived benefits dimension of the original ICQ-P. There have been item
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changes among dimensions during the process of foreign scale cross-cultural translations in China
described in prior studies [41]. The reasons might be the following: (1) cultural differences between the
East and the West, giving rise to alternative understanding of the items. In Chinese culture, the word
“learned” in item 10 suggests learning to accept the limitations of a child’s illness, implying benefiting
from illness. This was consistent with the results of statistical analysis, and item 10 entered the
dimension of perceived benefits. Foritem 11, in Chinese culture, this meant that a child’s illness had given
rise to positive changes for the parents. In other words, parents had accepted the fact that their child was
ill. Accepting facts referred to acceptance, which was consistent with the results of statistical analysis;
therefore item 11 entered into the dimension of acceptance. (2) The correlation coefficient between
acceptance and perceived benefits as latent variables was 0.82, suggesting that the link and the degree
of relation between these two dimensions were very high[42]. This might be another reason for the
change in the dimension of items 10 and 11. After group discussion, we decided to follow a cross-cultural
translation dimension division; However this part requires expanding the sample size to continue the
validation.

In our study, the factor loadings of the ICQ-P(C) were acceptable, comparable with those of Aytar et al.
who implemented the ICQ in chronic pain patients [43] ; their factor loadings of the ICQ helplessness
subscale ranged from 0.78 to 0.85, the acceptance subscale ranged from 0.58 to 0.86, and the perceived
benefits subscale ranged from 0.73 to 0.79.

There are few relevant studies on illness cognition on the part of parents of children with cancer in China,
and there is a lack of effective tools to scientifically assess illness cognition levels of parents of children
with cancer. Despite the fact that the ICQ has already been introduced in China [44, 45], it has been used
to focus on cancer patients and to measure the status of cognition on the part of cancer patients. The
children’s physical and psychological symptoms are always assessed by their parents [46], and parents’
assessment of children’s iliness plays an important role during the period of therapy and rehabilitation
[47]. The ICQ-P(C) explores the cognitive needs of parents of cancer patients from a new perspective, and
this could help medical staff help the families to adjust.

Conclusion

The ICQ-P(C) has good reliability and validity, and it applies well to the parents of children with cancer. It
can accurately measure illness cognition status on the part of parents from various psychological
perspectives. It is an effective and reliable tool to measure the level of cognition of parents of children
with cancer in China. The survey can be promoted in clinical practice so as to provide relevant support for
oncology medical staff.
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A scree plot of the eigenvalues against all the ICQ-P’s item numbers
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Results of confirmatory factor analysis
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