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Abstract

Aim: The aim of this study was to identify unobserved subgroups of Chinese parents’
caregiving ability for children with haematological malignancies and examine the as-
sociations of the latent class membership with individual characteristics.

Design: A multicentre cross-sectional survey study was conducted.

Methods: A total of 392 parents of children with haematological malignancies in China
were surveyed with the Hematologic Malignancies’ Family Caregiver Skills Scale and
a study-specific demographic information questionnaire. Latent class analysis (LCA)
and multinomial logistic regression model were applied in data analysis.

Results: LCA results suggested that there existed three distinct a priori unknown
classes of parents of children with haematological malignancies in regard to caregiv-
ing ability: Class 1—"high caregiving ability” class (n = 131, 33.4%), Class 2—“‘medium
caregiving ability” class (n = 170, 43.4%) and Class 3—"low caregiving ability” class
(n = 91, 23.2%). Socio-demographics and clinical characteristics had significant as-

sociations with the latent class membership.
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1 | INTRODUCTION

The incidence and mortality of childhood cancer have increased an-
nually over the past decade, making it surpass accidental trauma as
the leading cause of childhood death in 2016 (Bray et al.,2018; Kyu
et al., 2018). The overall annual incidence of childhood cancer var-
ied between 46 and 165 per million (Rodriguez-Galindo et al., 2015).
Haematological malignancy is the most common cancer among chil-
dren younger than 15 years old (Wild et al., 2020, Feb). However,
with the advances in treatment over the past decade, the 5 years
and 10 years survival rates for childhood cancer are more than 80%
in high-income countries (Bhakta et al., 2019; Dixon et al., 2018;
Ward et al., 2019). Based on current and long-term survival rates,
the number of childhood cancer survivors in the United States is ex-
pected to reach 500,000 by 2020 (Robison & Hudson, 2014).
Despite the better survival rates, the diagnosis of haematological
malignancy is undoubtedly a heavy blow to the children and their
families. Due to the complexity and particularity of haematologi-
cal malignancy, children are suffering from a series of discomforts
caused by the disease and the long-term chemotherapy (Abedin &
Altman, 2016; Berger et al., 2015). As the primary caregivers, the
parents need to participate in children's physical and mental support
and all-round care throughout the diagnosis and treatment (Wang
et al., 2017). However, caring for children with haematological ma-
lignancies is a rare and challenging experience for parents without
medical training, and most parents are seeking professional assis-

tance to improve their caregiving ability (Wang et al., 2016,2018).

1.1 | Background

Caregiving ability refers to the knowledge and skills that the car-
egiver has acquired to supply the patient what he or she needs
(Clarke et al., 2014). Parents’ caregiving ability directly affects the
rehabilitation process and the prognosis of their children (Aburn &
Gott, 2011). However, existing studies mostly focused on caregivers
of adult patients with cancer and aimed at improving their caregiving
ability (Mazanec et al., 2019; Potter et al., 2012). Studies on caregiv-
ing ability in parents of children newly diagnosed with leukaemia in
China have showed that parent's caregiving ability was at a low level
(Wu et al., 2020). However, the findings were based on average sta-
tistics and did not necessarily mean that all the parents of children
with haematological malignancies have a low level of caregiving abil-
ity. Importantly, the statistical analyses conducted in those studies
assumed the patents were a homogeneous population about car-
egiving abilities. Thus, the statistical results in the studies might be
biased (Mao et al., 2018; Shen et al., 2018; Wu et al., 2020). In order
to better understand the populations, the present study used latent
class analysis (LCA) to test the heterogeneity of this special popu-
lation, that is parents with children with haematological malignan-
cies, identify the unobserved distinct subpopulations/latent classes
in the target population and examine the characteristics of parents
in different classes. The study armed to provide useful implications

for development of a targeted and group-centred intervention for
parents to improve their caregiving ability.

Latent class analysis (LCA) is a probabilistic modelling algo-
rithm that allows clustering of data and statistical inference (Sinha
etal.,, 2021). Using a set of observed indicators, LCA models identify
solutions that best describe these latent classes in which the indi-
cators follow the same distribution (Sinha et al., 2021). LCA is an
appropriate method to classify parents according to their caregiv-
ing ability, considering population heterogeneity. Tillery et al used
LCA to classify caregivers of childhood cancer survivors aged 10-18,
based on the parent-child relationship functioning. Their findings
would help to improve psychological and social outcomes in young
survivors of childhood cancer (Tillery et al., 2020). However, no ex-
isting studies used LCA to analyse the caregiving ability in parents of
children with haematological malignancies.

In the present study, we used LCA to identify a priori unknown
latent classes of parents of children with haematological malig-
nancies based on caregiving ability measures. Once latent classes
were identified, the multinomial logistic model was used to exam-
ine the effects of socio-demographic and clinic characteristics on
latent class membership. The findings of this study will be helpful
for studying disparities in parents’ caregiving ability and provide
targeted interventions to parents in the different caregiving ability
subgroups.

1.2 | Aims

This study aimed to identify unobserved subgroups of Chinese par-
ents’ caregiving ability for children with haematological malignan-
cies and examine the associations of the latent class membership

with individual characteristics.

2 | THE STUDY

2.1 | Design

A multicentre cross-sectional survey study was conducted. The
study was prepared and is reported according to the Strengthening
the Reporting of Observational studies in Epidemiology (STROBE)
checklists.

2.2 | Sample recruitment

Participants were 392 parents of children with haematological malig-
nancies recruited from three children's hospitals in Shanghai, Jiangsu
and Chongging, China. The eligible criteria for parents and children
were as follows: (1) the child met the diagnostic criteria for haemato-
logical malignancy (Zhang & Shen, 2007) by bone marrow cytology,
immunohistochemical and genetic analysis, or histochemical stain-
ing, (2) the child was under treatment and was less than 15 years old,
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(3) the child had no other serious or chronic diseases, (4) the parent
had high school diplomas or higher education, and could communi-
cate fluently in Mandarin, (5) the parent took the major responsibil-
ity for the daily caregiving of the child and (6) the parent volunteered
for the survey.

2.3 | Data collection

Data collection took place in the selected three children's hospitals
between May 2018 and April 2020. The printed questionnaires were
handed to the parents by trained researchers. The researchers ex-
plained the research aims to the parents, and only after the con-
sent form to participate in the study was signed, the questionnaires
were given to the parents in sealed envelopes. In the same way, the
answered questionnaires were collected back after the parents fin-
ished the questionnaires on the same day by researchers. The anon-
ymous, voluntary participation and the right to withdraw from the
study were assured in the consent form.

Information about the socio-demographic and clinical character-
istics of parents and their children was collected in survey. Parents’
caregiving ability was measured based on their last week's experi-
ence, using the Hematologic Malignancies’ Family Caregiver Skills
Scale (HMFCGSS) that was previously validated in haematologic
malignancies’ family caregivers in China (Cronbach's a = 0.920)
(Qian, 2016). HMFCGSS consists of 6 domains with a total of 23
items: disease cognitive ability (DCA) with 3 items, general ap-
proaches to caregiving (GAC) with 3 items, person-centred care
skills (PCS) with 5 items, emotional management ability (EMA) with
4 items, appraising supportive resources (ASR) with 3 items, bal-
ancing caregiving needs and one's own needs (BCN) with 5 items
(see Appendix). Each of the 23 items was measured on a Likert-point
scale ranging from not difficult (1) to very difficult (5). In the present
study, all the items were recoded as dichotomous indicator of par-
ent's caregiving ability: 1—"no difficulty" (if item score <2) versus.
0—"at least some difficulty" (if item score=3).

2.4 | Ethics considerations

This survey received ethical review approval from the Naval Medical
University (NO. HJEC-2018-YF-001). The participants were in-
formed of the aim of this study before the survey was conducted. No
procedures were performed until participants signed the informed

consent.

2.5 | Data analysis

The 23 dichotomous caregiving ability indicators were used for
Latent Class Analysis (LCA) (Collins & Lanza, 2010; Lazarsfeld &
Henry, 1968; Muthén, 2002; Vermunt & Magidson, 2002; Wang
& Wang, 2020). The LCA analysis was started with a single-class
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solution, and then, models with increased number of classes (to four)
were estimated and compared. Model fit statistics and indices in-
clude the Akaike information criterion (AIC), Bayesian information
criterion (BIC), adjusted Bayesian information criterion (aBIC), boot-
strapped likelihood ratio test (BLRT), Vuong-Lo-Mendell-Rubin
likelihood ratio test (LMR), Lo-Mendell-Rubin adjusted LRT test
(aLMR) and entropy score. Lower values on AIC, BIC and aBIC indi-
cate better model fit; statistically significant p-values on the BLRT,
LMR and aLMR indicate the k class model is more preferable than
the k-1 class model (Wang & Wang, 2020). BIC and BLRT perform
better than other fit statistics/indices in determining the number
of latent classes. The entropy statistic measures the quality of class
classification. The values of entropy range from O to 1, and a value
closer to 1 indicating better classification. For a LCA model with en-
tropy 20.80, the latent class membership estimated from the model
can be saved as "observed" categorical variables for further analysis
(Clark, 2010). In the present study, we used a multinomial logistic
regression model to examine the effects of demographic and clinical
variables on the latent class membership. LCA was estimated using
Mplus 7.0, and other analyses were conducted using SPSS 22.0. All

tests of statistical significance were 2-sided at « = 0.05 level.

2.6 | Validity, reliability and rigour

The HMFCGSS have been tested for validity and reliability for
haematologic malignancies’ family caregivers in China (Cronbach's
a = 0.920). In the present study, the Cronbach's alpha was 0.928 for
the total scale and 0.698-0.864 for the 6 domains, indicating satis-
factory internal consistency.

3 | RESULTS

3.1 | Socio-demographic characteristics

A total of 392 parents of children with haematological malignancies
who completed the questionnaires were eligible for this survey. The
socio-demographic characteristics of parents and children are de-
scribed in Table 1.

3.2 | Latent class analysis

Mode fit statistics/indices are shown in Table 2. The single-class
model had the largest AIC, BIC and ABIC, compared with all other
models. In addition, the LR tests of the two-class model were all
statistically significant (LMR p <.0001, aLMR p < .0001 and BLRT
p < .0001), indicating the population is not homogeneous, but
heterogeneous. Comparing the two-class and three-class mod-
els, the latter had smaller information criterion indices (AIC, BIC
and ABIC) and all statistically significant LR tests (LMR p = .0021,
aLMR p =.0021 and BLRT p < .0001). We, therefore, rejected the
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Variables

Gender

Age

Education

Marital Status

Residency area

Hospital near residency area

Average monthly household income

Type of medical payment

Daily caregiving time

Number of co-caregivers

Gender of child

Age of child

Disease Diagnosis

Single child

Treatment Duration

Open Access,

Categories

Male

Female

>40

High school

Junior college

Bachelor's degree or above
Married

Unmarried (Divorced or
widowed or separated)

City

Country

Yes

No

2000-5000CNY ($285-713)
5000-8000CNY ($713-1411)
Over 8000CNY (over $1411)
Self-pay

Medical health insurance

Rural cooperative health care
insurance

<12 hr
12-18h
18-24h

3 or more
2

1

0

Boy

Girl

<3

3-6

7 or more
Leukaemia

Other haematological
malignancies

Yes
No
1-3 months
4-8 months

9 months or more

two-class model in favour of three or more classes. Comparing
the three-class and the four-class models, BIC (9705.262), LMR
(p =.0021) and aLMR (p = .0021) favoured the three-class model,
but AIC, aBIC and BLRT favoured the four-class model. On the bal-
ance of model fit, model parsimony and clinical interpretability of

111
281
113
231
48

185
98

109
373
19

180
212
92
300
220
76
96
115
96
181

117
63

212
34

119
219
20

212
180
127
146
119
369
23

153
239
234
83
75

28.3
71.7
28.8
58.9
12.3
47.2
25.0
27.8
95.2

4.8

459
54.1
23.5
76.5
56.1
19.4
24.5
29.3
24.5
46.2

29.8
16.1
54.1

8.7
30.4
55.9

Sl
54.1
459
324
37.2
30.4
94.1

59

39.0
61.0
59.7
21.2
19.1

TABLE 1 Characteristics of parents
and their children with haematologic
malignancies (n = 392)

the results, the three-class model was selected. Figure 1 displays

the results of the three-class solution. The average latent class

probabilities for the most probably latent class membership were
0.923, 0.948 and 0.958, respectively, and entropy=0.872 indicat-
ing good quality of class classification. The plot of item-response
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TABLE 2 Model fit comparisons and

latent class prevalence by model (n = 392) z\r::::llass ::::L-:Ilass ?;Zi—lclass four-class model
AIC 11,414.072 9755.259 9423.303 9339.797
BIC 11,505.411 9941.909 9705.262 9717.067
aBIC 11,432.433 9792.779 9479.982 9415.635
Entropy n/a 0.919 0.872 0.860
LMR n/a <0.0001 0.0021 0.6972
aLMR n/a <0.0001 0.0021 0.6978
BLRT n/a <0.0001 <0.0001 <0.0001
Relative class size  n/a 0.63/0.37 0.34/0.43/0.23 0.27/0.13/0.39/0.21

Note: Best-fitting model in bold

Abbreviation: aBIC, adjusted Bayesian information criterion; AIC, Akaike information criterion;
aLMR, Lo-Mendell-Rubin adjusted LRT test; BIC, Bayesian information criterion; BLRT,
bootstrapped likelihood ratio test; LMR, Vuong-Lo-Mendell-Rubin likelihood ratio test

FIGURE 1 Class prevalence and 1
patterns of item-response probability by 09
latent class
08 -
07
z
3
3
[
o

——O—Class 1,33.4%
—————Class 2, 434%
0 —Cuss 3, 232%

Caregiving skills
L ] L | L ] L ] L ] L ]
DCA GAC PCS EMA ASR BCN

TABLE 3 Sores of six domains of

caregiving ability (n = 392) plehlcerse ey

class (" x+sd)

“low caregiving ability”
class (" x+sd)

“medium caregiving
ability” class (" x+sd)

DCA 2.04 +0.68 2.64 +0.81 3.22+0.78
GAC 1.38 +0.47 1.78 + 0.63 2.82 +0.82
PCS 1.49 +0.43 1.94 +0.49 3.16 +0.74
EMA 1.60 + 0.45 2.23 +0.66 3.26 + 0.60
ASR 1.96 +0.63 2.81+0.82 3.59 +0.72
BCN 1.59 +0.44 246 +0.68 3.38 +0.74

Abbreviations: ASR, appraising supportive resources; BCN, balancing caregiving needs and one's
own needs; DCA, disease cognitive ability; EMA, emotional management ability; GAC, general
approaches to caregiving; PCS, person-centred care skills; sd, standard deviation.

probabilities endorsing "no difficulty" for the 23 caregiving ability

indicators in each of the classes shows explicit patterns of caregiv- 3.3 | Analysis of caregiving ability by latent class

ing ability in the parents of children. The probabilities of endors-

ing "no difficulty" in Class 1 (n = 131, 33.4%) are all high across
six domains. We, therefore, labelled this class as “high caregiving
ability” class. The other two classes (Classes 2 and 3) were labelled
“medium caregiving ability” (n = 170, 43.4%) and “low caregiving
ability” (n = 91, 23.2%) classes, respectively, based on the item-
response probabilities in the classes.

Table 3 shows the mean scores of the 6 caregiving ability domains
by latent classes. In each class, the GAC mean score was the lowest,
compared with other domain scores. This indicated that parents all
had higher level of ability of general caregiving on average. In Class
3 (the “low caregiving ability” class) and Class 2 (the “medium car-
egiving ability” class), the ASR score was higher than other domain
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scores, indicating that parents had lower ability of appraising sup-
portive resources in the two classes. Although the DCA mean score
in Class 1 (the “high caregiving ability” class) was lower than those in
the other two classes, this score was much higher than other domain
scores in Class 1, indicating that parents in this class also had some
difficulty in disease cognitive.

3.4 | The multinomial logistic regression model
Selected results of the multinomial logistic regression model are
shown in Table 4. Parents with lower education (e.g. high school or
junior college) and married status were more probably to be classi-
fied in the “high caregiving ability” class than in the “low caregiving
ability” class. The corresponding adjusted ORs are OR = 2.679 (95%
Cl 1.116, 6.430) for high school; OR = 3.734 (95% Cl 1.473, 9.463)
for junior college; and OR =4.298 (95% Cl 1.070, 17.256) for married
parents (see the second column of Table 4). On the contrast, parents
with the following characteristics were less probably to be in the
“high caregiving ability” class, but in the low caregiving ability class:
parents with average monthly household income of 2000-5000CNY
($285-713) (OR = 0.245, 95% CI 0.087, 0.691) or 5000-8000CNY
($713-1411) (OR = 0.207, 95% C1 0.071, 0.608), daily caregiving time
of less than 12h (OR = 0.308, 95% Cl 0.140, 0.675) or 12 to 18h
(OR =0.293, 95% Cl 0.115, 0.750), children aged less than 3 years
old (OR =0.137,95% CI 0.053, 0.355) and with a diagnosis of leukae-
mia (OR = 0.056, 95% CI 0.006, 0.520).

Model results for comparing “medium caregiving ability” class
with the “low caregiving ability” class are shown in Table 4. Parents
who were married (OR = 5.447, 95% Cl 1.588, 18.687), fathers
(OR = 2.399, 95% Cl 1.162, 4.956), had high school education
(OR = 3.032, 95% Cl 1.348, 6.818) or junior college (OR = 5.416,
95% Cl 2.269, 12.930) were more probably to be classified in the
“medium caregiving ability” class than in the “low caregiving abil-
ity” class. Parents with average monthly household income of
2000-5000CNY ($285-713) (OR 0.245, 95% Cl 0.087, 0.691) or
5000-8000CNY ($713-1411) (OR 0.207, 95% CI 0.071, 0.608), daily
caregiving time less than 12h (OR 0.237, 95% C1 0.113, 0.499) or 12
to 18h (OR 0.422, 95% Cl 0.185, 0.965), and children younger than
3 years old (OR 0.420, 95% Cl 0.180, 0.981) were more probably to
be in the “low caregiving ability” class than in the “medium caregiv-
ing ability” class.

4 | DISCUSSIONS

4.1 | The latent classes of Chinese parents of
children with haematological malignancies

To the best of our knowledge, this is the first study that used the
LCA to identify unobserved subpopulations/classes of Chinese par-
ents of children with haematological malignancies with respect to
caregiving ability. Parents in the study were classified into three

distinct a priori unknown classes about to caregiving ability meas-
ured by HMFCGSS: Class 1—"high caregiving ability" class; Class
2—"medium caregiving ability" class; and Class 3—"low caregiving
ability class," Class 1 accounted for 33.4% (n = 131) of the sample.
The members in Class 1 had a medium level of DCA and high levels
of the other five domains. Class 2 accounted for 43.4% (n = 170) of
the sample. Overall, the parents in Class 2 had a medium level of
DCA, EMA, ASR and BCN, and relatively high levels of GAC and PCS.
Class 3 accounted for 23.2% (n = 91) of the sample. Parents in Class
3 had a medium level of GAC and low levels of all the other domains.
For parents in the “low caregiving ability” class, caring for children
with haematological malignancies was really challenging.

4.2 | Caregiving ability of parents in three
latent classes

As shown in Table 3, parents in all of the 3 classes had a higher level
of GAC than the other domains of caregiving ability, indicating that
caregivers were more capable in general approaches of caregiv-
ing than other aspects of caregiving. These results showed that all
parents had confidence in providing daily routine care and offering
timely help when their children needed. In the “medium caregiv-
ing ability” class and “low caregiving ability” class, parents’ lowest
caregiving ability was ASR, which indicated that the most difficult
part of taking care of their children in these two classes was to ap-
praise supportive resources. While in the “high caregiving ability”
class, caregivers’ lowest caregiving ability is DCA, which indicated
that the greatest difficulty for parents in this class were cognitive
related, such as the assessment of the children's condition and the
observation of changes in the children's condition, learning informa-
tion on disease treatment and caring for the children, and contacting
with the professional healthcare providers. The measurement tool,
HMFCGSS, is a self-reported scale with six domains. A high total
score of HMFCGSS may not necessarily mean that the parents have
high caregiving ability in all aspects. Professional healthcare provid-
ers need to pay attention to whether the parents have low ability
in any aspect of caregiving, and what targeted support need to be

provided to the parents.

4.3 | Association between socio-demographic and
clinic characteristics and latent class membership

While fathers of the children in this study were more probably to be
in the “medium caregiving ability” class, mothers were more prob-
ably to be in the “low caregiving ability” class. In literature, mothers
are more often than fathers to take care of sick children and take
children to hospital (Yayan & Diiken, 2019). In Chinese traditional
culture, mothers are expected to be the primary caregivers for chil-
dren in family and in general provide more practical daily care and
emotional care for sick children. In our study, 281 mothers (71.7%)
took the major responsibility of the daily caregiving of their sick
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TABLE 4 Selected results of the multinomial logistic regression models (n = 392)

Variable

Gender
Male

Female

>40
Marital Status
Married
Unmarried
Education
High school
Junior college
Bachelor degree or above
Residency area
City
Country
Hospital near residency area
Yes
No
Average monthly household income
2000-5000CNY($285-713)
5000-8000CNY ($713-1411)
Over 8000CNY (over $1411)
Type of medical payment Self-pay
Medical health insurance
Rural cooperative health care insurance
Daily caregiving time
<12h
12-18h
18-24h
Number of co-caregiver
3 or more
2
1
0
Gender of child
Boy
Girl
Age of child
<3
3-6

Latent Class

Open Access,

Class 1 “High caregiving ability”
class

OR (95% Cl)

1.084[0.483-2.429]

1.244[0.337-4.601]
0.898[0.291-2.769]

4.298[1.070-17.256] *

2.679[1.116-6.430] *
3.734[1.473-9.463] **

1.108[0.473-2.597]

1.493[0.646-3.450]

0.245[0.087-0.691] **

0.207[0.071-0.608] **
0.830[0.390-1.766]
0.954[0.355-2.562]

0.308[0.140-0.675] **
0.293[0.115-0.750] *

2.712[0.428-17.204]
1.830[0.403-8.316]
2.720[0.590-12.549]

0.921[0.475-1.789]

0.137[0.053-0.355] **
0.556[0.239-1.294]

Class 2 “Medium caregiving
ability” class

OR (95% ClI)

2.399[1.162-4.956]*

1.152[0.335-3.961]
0.870[0.295-2.562]

5.447[1.588-18.687] **

3.032[1.348-6.818] **
5.416 [2.269-12.930] **

0.528[0.239-1.170]

0.471[0.202-1.098]

0.279[0.102-0.760] *
0.390[0.139-1.089] *
1.295[0.658-2.550]
2.478[0.987-6.226]

0.237[0.113-0.499] **
0.422[0.185-0.965] *

2.338[0.463-11.822]
0.480[0.134-1.727]
1.081[0.301-3.881]

0.912[0.489-1.701]

0.420[0.180-0.981] *
0.650[0.286-1.476]

Class 3 “Low caregiving
ability” class

(Continues)
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Open Access,

Latent Class

Class 1 “High caregiving ability”

Class 2 “Medium caregiving Class 3 “Low caregiving

class ability” class ability” class

Variable OR (95% Cl) OR (95% ClI) =

7 or more - - -
Disease Diagnosis

Leukaemia 0.056[0.006-0.520] * 2.373[0.128-43.876] -

Not leukaemia = = =
Single child

Yes 1.125[0.547-2.312] 0.982[0.503-1.919] -

No - - -

Treatment Duration
1-3 months
4-8 months

9 months or more -

*p < .05.
*p <.01.
-Reference group.

children. In a tragic situation when a child of a family is diagnosed
with cancer, it would be very probably for the mother, the primary
caregiver, to confront with more new challenges in caregiving for
the sick child. These new challenges might lead to mothers’ feeling
of low caregiving ability.

Divorced, widowed or separated parents were more probably to
be in the “low caregiving ability” class. Studies indicated that mar-
ried parents had more access to social support, especially for the
support from their partner, and tended to report lower caregiving
burden (Arab et al., 2019; Wiener et al., 2016). In addition, married
parents usually have less financial burden caused by the children's
disease treatment, so they could concentrate on taking care of their
children, which could help to improve their caregiving ability (Granek
etal., 2012).

Parents who received lower education (high school or just junior
college) were more probably to be classified in the “high caregiving
ability” class. In the present study, almost half (46.7%) of the sample
(n = 183) with lower education (high school or junior college) had
more than one child. Therefore, they had more caregiving experi-
ence in taking care of their children. On the contrary, parents with
higher education (bachelor degree or above) were more probably to
have a single child, more co-caregivers and less daily caregiving time.
This may explain their less caregiving experience and low caregiving
ability.

Lower income had a statistically significant effect on the like-
lihood of being in the “low caregiving ability” class. Parents con-
fronted with a high medical cost for their child disease treatment,
expenses of caregiving needs, and often change in employment sta-
tus following a child's cancer diagnosis. All those might reduce the
financial stability of the family (Tsimicalis et al., 2020). Moreover,
the financial burden on parents of children with haematological

1.044[0.460-2.366]
0.842[0.299-2.373]

0.945[0.438-2.039] -
1.863[0.730-4.750] -

malignancies is much heavier than that of any other cancer (Pagano
et al., 2014). A study on caregivers of adolescents and young adults
with complex medical conditions found that family income directly
predicted family functioning and greatly contributed to caregivers’
caregiving ability (Deatrick et al., 2014). So, medical insurance with a
high reimbursement rate and more financial help for the parents are
needed, which will also have positive effect on improving parents’
caregiving ability.

Parents with shorter daily caregiving time were more probably to
be in the “low caregiving ability” class. Parents who had longer daily
caregiving time had a better understanding of the treatment and
care, and accumulated more caregiving experience, which helped to
improve their caregiving ability. However, previous studies indicated
that the care burden would increase gradually as caregivers spent
more time caring for their children with cancer, which had a nega-
tive influence on parents’ caregiving ability (Utne et al., 2013). So,
appropriate daily caregiving time was encouraged to help primary
caregivers achieve a balance between care for their children and
themselves, as a result, improving their caregiving ability.

Parents with younger children had a higher likelihood of being
in the “low caregiving ability” class than in the “medium caregiving
ability” and the “high caregiving ability” class. Younger children could
not express their feelings and needs clearly, and they had lower self-
care ability, which led to more dependence on their parents’ assis-
tance (Xie et al., 2018). Parents’ failure in perceiving or satisfying the
needs of their children might led to parents’ low self-evaluation on
their caregiving ability.

Compared with parents of children with other kinds of haemato-
logical malignancies, parents of children with leukaemia were more
probably to be in the “low caregiving ability” class than in the “high
caregiving ability.” This is probably because 59.7% of the parents in
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the study had children diagnosed with leukaemia who were in the

early stage (1-3 months) of treatment of leukaemia.

4.4 | Clinical Implementation

Exploring the latent classes of Chinese parents’ caregiving abil-
ity for children with haematological malignancies and the socio-
demographic characteristics of parents in the latent classes could
provide useful information for the professional healthcare providers
to identify parents who are most probably to have low caregiving
ability. Therefore, early and precise supportive intervention could
be provided to the targeted parents to improve their caregiving abil-
ity, which in results, improving the children's disease prognosis and
quality of life. Moreover, the results of this study also reminded us
that parents with high self-appraisal of caregiving ability may not
have high ability in all the aspects of caregiving. Therefore, targeted
support needs to be provided to parents based on their needs.
Additionally, parents who have high self-appraisal of caregiving abil-
ity may gradually encounter more caregiving problems and their self-
appraisal of caregiving ability will change. So, healthcare providers
are highly suggested to track the development of parents’ caregiving
ability.

4.5 | Limitations

There are some limitations in the study. First, data were col-
lected only in three children's hospitals in Shanghai, Suzhou and
Chongging, which are all big cities in China. Second, parents of
children with leukaemia account for majority of the sample.
Third, the parents in this study all received at least high school
education. As such, generalizability of our findings may be limited.
Fourth, after the diagnosis of their children, parents’ caregiving
ability changes across the children's disease treatment period. The
present study is a cross-sectional study and unable to speculate
the trajectory of parents’ caregiving ability development. A lon-
gitudinal study is needed to explore the developmental trend of
parents’ caregiving ability in the future. And finally, all of our LCA
models were estimated assuming local independence (i.e. no error

term covariances in the models).

5 | CONCLUSION

Three distinct latent classes of Chinese parents of children with hae-
matological malignancies were identified with regard to caregiving
ability. This is the first study using LCA to examine caregiving ability
in this population in China. Our findings provided useful implications
for healthcare providers to better understand the classes of caregiv-
ing ability among parents of children with haematological malignan-
cies and help them provide timely supportive intervention to the
parents who have low caregiving ability.
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