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Purpose: Although burnout recently emerged as a harmful syndrome in parents, no instrument has been vali-
dated to suitably assess burnout among parents of children with cancer in China. In this study, we aimed to psy-
chometrically validate the Shirom-Melamed Burnout Questionnaire (SMBQ) among Chinese parents of children

Design and methods: We conducted a cross-sectional survey of 380 parents of children with cancer to psychomet-
rically validate the SMBQ. Content validity, construct validity, convergent validity, discriminant validity,
criterion-related validity, diagnosis accuracy, internal consistency, and test-retest reliability were evaluated.
Results: The Chinese version of the SMBQ demonstrated adequate internal consistency, good test-retest reliabil-
ity, good content validity, excellent convergent and discriminant validity, and appropriate criterion-related valid-
ity. Using the parental burnout assessment as a reference criterion, the area under the curve was 0.903. The
optimal cut-off point for the SMBQ was 4.833. The factor model of the SMBQ used in Chinese parents of children
with cancer had a good fit. The survey revealed that Chinese parents of children with cancer experienced a high
level of burnout (3.86 £ 1.03).

Conclusions: The Chinese version of SMBQ was reliable and valid for assessing burnout in parents of children with
cancer. Parents of children with cancer experienced a high level of burnout in China.

Implications for practice: This SMBAQ can be used in Chinese clinical and research settings to investigate burnout in
parents who have children with cancer. Further research could examine the predictive validity and validity.

© 2023 Published by Elsevier Inc.

Background

The phenomenon of burnout has always existed among parents;
however, burnout has recently emerged as an important global health
problem in parents (Mikolajczak et al., 2021). A global cross-cultural
survey reported the global occurrence of burnout among parents in gen-
eral, with an average prevalence of 2.68% (ranging from 0.1% to 8.1%),
and the prevalence of burnout in Chinese parents was 1.4% (Roskam
et al,, 2021). Previous studies (Mroskova et al., 2020) have revealed
that caring for sick children is a risk factor for burnout of parents. The
prevalence of burnout in parents of sick children ranges from 36.0% to
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79.3% in European countries, which is much higher than that in the gen-
eral parent population (Lindstrom et al,, 2010; Samardakiewicz et al.,
2015). The prevalence of burnout in Chinese parents of children with
cancer remains unknown.

Childhood cancer, a life-threatening condition, is the leading cause
of disease-related death in children worldwide (Heron, 2019). Its treat-
ment and prognosis rely heavily on parents' support and care
(Molassiotis & Wang, 2022). Parents, as informal caregivers with no sal-
ary for caregiving, play a critical complementary role in health care, es-
pecially under the current context of global shortages in formal care
service resources, including in China (Given, 2019; Mar¢ et al.,, 2019).
Parents invest much energy in caring for their children with fragile
physical and mental conditions, cooperating with the healthcare team
for the administration of treatment and care, and monitoring treatment
complications as well as cancer recurrence (Ginar et al,, 2021). In the
long run, this exposes parents to burnout (Mroskova et al., 2020).
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Burnout in parents is an exhaustion syndrome resulting from phys-
ical, emotional, and cognitive activities wherein parents confront over-
whelming stress without enough stress-coping resources (Melamed
et al., 2006: Mikolajczak & Roskam, 2018; Norberg, 2007). A previous
study (Lam et al,, 2022) showed that parents of children with cancer ex-
perience high levels of stress in China, and thus it is supposed that they
also experience burnout; however, there is alack of a valid scale to mea-
sure the burnout level. Burnout in parents is a significant predictor of
physical sickness, sleep disturbance, and chronic disease in parents
(Basaran et al., 2013). More than half of parents of children with cancer
reportedly experience burnout (Norberg, 2007); this may lead to
neglecting patient treatment and care, which can worsen the disease
prognosis (Mikolajczak et al, 2019). However, no instrument has been
fully tested and validated for measuring burnout levels in this specific
population. Therefore, it is urgent and essential to develop a credible in-
strument for this purpose. Early detection is also an imperative prereg-
uisite for timely intervention to alleviate burnout, help improve the
health of the parents, and ensure the recovery of children with cancer.

The Maslach Burnout Inventory (MBI) is an instrument used to mea-
sure individual burnout levels (Maslach & Jackson, 1981 ). Although it
has various versions for different populations, no version of the MBI is
specific for parents of children with cancer. The Parental Burnout As-
sessment (PBA) is another instrument that was formulated to measure
burnout levels among parents in the general community (Roskam et al,
2018), however, it emphasises the measurement of parental role-
related burnout levels resulting from childbearing in a general context
(Bornstein, 2020). For example, parents usually do everything to care
for their cancer children, even if it results in burnout (Ohman et al,,
2020). Nevertheless, some items in PBA such as “I don't enjoy being
with my child(ren)", “I can't take being a parent anymore”, and “I do
what I'm supposed to do for my child(ren), but nothing more” may
not accurately reflect the specific complex feelings of parents with can-
cer children, as the items may only represent the general feelings of the
parents who have healthy but naughty children.

The Shirom-Melamed Burnout Questionnaire (SMBQ) was devel-
oped by Shirom and Melamed in 1992 to test the burnout levels of indi-
viduals confronting stressful situations (Kushnir & Melamed, 1992;
Melamed et al., 1992). Norberg (Norberg, 2007) first used the SMBQ
to measure the specific burnout levels among parents of children with
cancer and reported good internal consistency reliability (Cronbach’s
o coefficients were 0.98 and 0.89-0.97 for the SMBQ total scale and sub-
scales, respectively). Subsequently, the SMBQ was successively used
among parents of children with cancer (Norberg, 2010; Norberg et al,
2014: Samardakiewicz et al,, 2015). It was found to be a sensitive instru-
ment for burnout level measurement in this specific population, al-
though the construct validity had not been hitherto confirmed in this
population. The original SMBQ evaluated the core elements of burnout
including four subscales (physical fatigue/emotional exhaustion, cogni-
tive weariness, listlessness, and tension) and 22 easy-to-understand
items, which can be completed within a few minutes. Eventually, the
original authors updated the physical fatigue/emotional exhaustion
subscale and divided it into the physical fatigue and emotional exhaus-
tion subscales (Toker et al., 2012); hence, the current SMBQ has five
subscales. The SMBQ may be the most suitable instrument for burnout
level measurement in parents of children with cancer. Thus, in this
study, we proposed a psychometric validation of the SMBQ for measur-
ing burnout levels in parents of children with cancer in China.

Methods
Study design

A cross-sectional survey was conducted in paediatric oncology de-
partments of four tertiary hospitals across Guangzhou, Shenzhen, and

Nanchang in mainland China. The paediatric oncology departments
have a good reputation for childhood cancer treatment technology
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and for admitting paediatric oncology patients nationwide. Conve-
nience sampling was used to enroll parents whose children were admit-
ted from November 2021 to May 2022. To satisfy the statistical power of
at least a 5:1 participant-to-item ratio (there are 22 items in this study,
and thus the sample size was 110) for exploratory factor analysis (EFA)
(Gorsuch, 2013), and a regirement of 150 or more samples for confir-
matory factor analysis (CFA) (Muthén & Muthén, 2002), this study
needed at least 260 samples.

The inclusion criteria were as follows: (1) parents aged 218 years
and who were the main caregivers, and (2) children aged <18 years
and diagnosed with cancer for at least 1 month. Moreover, we excluded
parents with cognitive impairment. This study was approved by the In-
stitutional Review Board of our university. Parents provided informed
consent and filled out the questionnaires containing sociodemographic
and burnout information. Disease-related data were collected from
medical records.

Measures

Demographic and disease-related questionnaire

We designed a questionnaire to collect parent and children demo-
graphic data such as gender and age as well as children’s disease-
related data such as cancer diagnosis and disease course.

SMBQ

The SMBQ comprises 22 scored statements using a 7-point Likert
scale, wherein the parents choose response from 1 (almost never) to 7
(almost always) in the past 30 days. The SMBQ comprises five subscales:
physical fatigue, cognitive weariness, emotional exhaustion, listless-
ness, and tension (Melamed et al.,, 1992; Toker et al, 2012). The burnout
score is the average score of all items, and a score of 3.75 or more indi-
cates clinical burnout (Norberg, 2007).

The forward and backward translation of the SMBQ was performed
according to the guideline proposed by Brislin (Brislin, 1970). First,
two bilingual native speakers independently translated the English ver-
sion of the SMBQ into Chinese. One of the translators was familiar with
the terms and concepts evaluated, whereas the other was unfamiliar
with the terms and concepts. After fully discussing differences in the
translation process, an agreement was reached on the final translated
version of the questionnaire. Subsequently, the Chinese version of the
questionnaire was back-translated by two other translators (Ph.D. stu=
dents in English-speaking countries) who were unfamiliar with the con-
cepts explored. Forward and backward translations were compared and
discussed by a committee of experts, including paediatric oncologists,
nurses, psychometric analysts, and translators. The committee reached
a consensus and confirmed that the Chinese version of the question-
naire demonstrated semantic, customary, and conceptual equivalence.
Furthermore, 30 parents participated in a pilot investigation to evaluate
acceptability.

To evaluate the language consistency and cultural relevance of the
itemns of the Chinese SMBQ version, a 4-point Likert scale was distrib-
uted to five Chinese-English bilingual nurses, with 1-4 points repre-
senting “highly inconsistent, inconsistent, consistent, and highly
consistent” in language consistency and “very irrelevant, irrelevant, rel-
evant, and highly relevant” in cultural relevance. The 22 items showeé
100% agreement of language consistency and cultural relevance. Due
to the treatment schedule, a retest was performed on 40 parents £
weeks after the first test.

PBA

The PBA was used to measure burnout levels to test the criterion-
related validity of SMBQ, The original PBAis a 23-item scale consisting
of four components: exhaustion in one’s parental role, contrast with
previous parental self, feelings of being fed up with one's parental
role, and emotional distancing from one’s children (Roskam et al.
2018). However, the Chinese version of the PBA was found to have &
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single dimension (Cheng et al., 2020) and a good internal consistency
coefficient (Cronbach's &) of 0.938-0.952 (Cheng et al., 2020). Items
are rated on a 7-point frequency scale: never (1), a few times a year
or less (2), once a month or less (3), a few times a month (4), once a
week (5), a few times a week (6), and every day (7). The burnout
score is the average of all item scores; the higher the score, the more se-
vere the burnout. A score threshold of 5 indicate clinical burnout
(Roskam et al., 2017).

Perceived stress scale (PSS)

Parents' perceived stress was measured using the 14-item PSS
(Cohen et al., 1983), which was applied as another test of the
criterion-related validity of SMBQ. It contains two dimensions: psycho-
logical and physiological symptoms. The PSS is a 5-point Likert score
scale, with 0-4 representing “never, almost never, sometimes, fairly
often, and very often”, respectively. The PSS score is the total score of
the 14 items after reversing the scores of seven positive items. The
higher the PSS score, the higher the perceived stress level. Score ranges
of 14-28, 29-42, 43-57, and 57-70 represent low, moderate, high, and
extremely high perceived stress levels, respectively. We used the Chi-
nese version of the PSS, which was confirmed by previous studies to
have good reliability and validity, with a Cronbach'a coefficient range
of 0.78-0.79 (Yang & Huang, 2003).

Psychometric evaluation

Validity

Content validity was determined using the content validity index
(CVI). Five nurses appraised the content, with CVI > 0.78 for each
item and CVI > 0.9 for the total scale, indicating that the scale was ac-
ceptable (Almanasreh et al., 2019). Construct validity was tested by
factor analysis. First, the potential structure was explored by EFA
using randomised group 1 data (n = 198). Thereafter, CFA was
used to test the explored model and to estimate its fitting using
group 2 data (n = 182).

Convergent validity was evaluated using the composite reliability
(CR) and the average of variance extracted (AVE). A CR value >0.7 indi-
cates good convergent validity, and an AVE value range of 0.36-0.5 and
> 0.5 represents acceptable and good convergent validity, respectively.
After determining the convergent validity, the discriminant validity was
evaluated (Hair et al,, 2010). The criterion-related validity of the SMBQ
was evaluated using the Spearman correlation coefficient, with values
of 0.3-0.49 and > 0.5 indicating moderate and strong correlations, re-
spectively (Khamis, 2008). The consistency between the SMBQ and
PBA was determined using the kappa test. Kappa coefficients of
0.41-0.60 and 0.61-0.80 indicated moderate and substantial consis-
tency, respectively.

Reliability

Internal consistency reliability was tested using Cronbach's o and
Guttman's split-half reliability coefficients. A coefficient value >0.7,
0.8, or 0.9 indicated acceptable, good, or excellent internal consistency,
respectively (Bland & Altman, 1997). Measurement stability was veri-
fied by test-retest reliability with intra-class correlation coefficient
(ICC) using the retest data based on children's treatment course. ICC
values ranging from 0.4 to 0.75 and > 0.75 were considered to represent
good and excellent measurement stability, respectively (Rosner, 2010).

Statistical analysis

Statistical analysis was performed using SPSS 25.0 (IBM Corp. in
Armonk, NY.). Continuous variables are described by mean standard de-
viation and categorical variables are described by frequency percent-
ages. The Chi-Square tests were used to compare group differences in
sociodemographic and disease-related data. Cronbach's a and split-
half reliability coefficients were used to determine the internal
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consistency of the SMBQ. Spearman correlation analysis was used for
criteria validity since the data of PBA and PSS scores constituted a
non-normal distribution. For convergent and criterion-related validity,
correlation coefficients of 0.30-0.49 and 0.50-1.0 indicated moderate
and strong correlations, respectively (Khamis, 2008). Diagnostic accu-
racy was established using receiver-operating characteristic (ROC)
curve analysis. The Area Under the Curve (AUC) was calculated for
showing the discriminative property of the scale, and the optimal cut-
off point was determined by the maximum Youden index (sensitivity
+ specificity-1). Sensitivity and specificity values >0.70 indicated that
the scale could be validated as a screening tool (Habibzadeh et al.,
2016). Differences and consistency between the SMBQ and PBA were
determined using the chi-square and kappa tests (kappa coefficients
of 0.41-0.60 and 0.61-0.80 indicated moderate and substantial consis-
tency, respectively).

Data were randomised into two groups using the SPSS software.
Group 1 and 2 data were used to perform EFA and CFA, respectively.
Both factor analyses were performed using Mplus 8.0 (Muthén &
Muthén, Los Angeles, California) to explore and verify the structure of
the Chinese version of the SMBQ used in parents of children with cancer.
First, EFA with oblique rotation of GEOMIN extraction method was used
to determine the potential structure of the SMBQ after Bartlett's Test.
Subsequently, CFA was performed to test the validity of the factor struc-
tures explored during EFA. We developed a CFA model and assessed its
fitting to the data.

Five indexes were used to report the factor analysis model fitting:
y*/df, root-mean-square error of approximation (RMSEA), comparative
fit index (CFI), Tucker-Lewis index (TLI), and standardized root-mean-
square residual (SRMR). z*/df denotes the likelihood that the model is
correct. Although there is no agreement on the optimal y%/df value, a
cut-off value of 5 or less is acceptable (Pasquarella et al., 2018). The
CFl and TLI values ranged from 0 to 1; values closer to 1 represent a bet-
ter fit, and values >0.90 indicate an adequate fit (Zayed et al., 2021).
RMSEA values were used to evaluate misfits, with 0, < 0.05, 0.05-0.08,
0.08-0.10, and > 0.10 indicating perfect, close, reasonable, acceptable,
and poor fits, respectively. An SRMR value <0.10 indicates a good fit
(Bentler & Bonett, 1980).

Results
Participant characteristics

0Of 430 eligible parents, 387 (response rate, 90.0%) parents of chil-
dren with cancer agreed to participate in the survey, and 380 parents
completed the survey. Their demographic characteristics are presented
in Table 1. Most (80.5%) parents who participated in this study were
mothers, and more than half (58.2%) were parents aged 30 to 40
years. The average age of parents was 35.8 (standard deviation, 6.0;
range, 21-55) years. The most common diagnosis of children was leu-
kaemia (30.9%), and the treatment duration was 1-148 (median, 6.3)
months. No statistically significant differences in demographics were
observed between the two randomised data groups (Supplementary
Table A).

Table 1
Participant characteristic(n = 380).
Variables n (%) Variables n (%)
Parents' gender Children's Gender
Male 74(19.5) Male 220(57.9)
Female 306(80.5) Female 160(42.1)
Parents' age(years) Children’s age(years)
21-30 58(15.2) 1-3 54(14.2)
31-40 220(57.9) 4-6 106(27.9)
41-50 96(25.3) 7-12 153(40.3)
51-55 6(1.6) 13-18 67(17.6)
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Adaptation of the SMBQ

Minor modifications were made for measuring burnout among par-
ents in China. For example, the appellation phrase “my child” was added
initems of the referential relationship. And the expression “I feel like my
‘batteries’ are ‘dead™ was translated to “I feel like my body is ‘out of bat-
tery™, according to the Chinese culture. The adapted SMBQ was re-
viewed and evaluated by the 30 parents who participated in the pilot
investigation. Moreover, 24 and 6 of the parents were mothers and fa-
thers, respectively, with a mean age of 37 (range, 27-52) years. The
most common diagnosis of their children was leukaemia (309%), and
the treatment duration was 1-75 (median, 6.0) months. During the
questionnaire completion procedure, we observed if the items were ac-
ceptable to parents and did not generate ambiguity or discomfort. After
each item was completed, the parents were asked whether the item was
simple to understand and reply to.

Validity

Content validity

The CVI values of each item ranged from 0.80 to 1.00, and the CVI of
the total scale was 0.91, indicating that the content validity of the ques-
tionnaire was acceptable. Parents of children with cancer in the pilot in-
vestigation reported no difficulties, uncertainty, or discomfort in
reading the questionnaire, and it took approximately 5-8 min to com-
plete the questionnaire.

Construct validity

The Bartlett's test of sphericity and Kaiser-Meyer-Olkin (KMO) index
values were high (KMO = 0.913, y* = 3077.783, and p < 0.001), indi-
cating that the data were suitable for EFA (Pituch & Stevens, 2016).
Using factor numbers from 1 to 5, EFA results suggested the 5-factor
model was optimal (Table 2). Furthermore, according to the factor load-
ing (2 0.4) shown in Supplementary Table B, most items were loaded in
five factors, which was the same for items in the original scale, barring
three items (items 12, 18,and 20). Item 12, “I feel | am unable to be sen-
sitive to the needs of my child”, had a factor loading (0.390) that was
close to 0.40, and there was a significant correlation between item 12
and the rest of the items of the factor (r = 0.426,0.529) (Supplementary
Table C); thus, item 12 was retained as an emotional exhaustion factor.
Item 18, “I feel sleep”, could not be loaded in any factor and had a factor
loading >0.40; hence, it was deleted. Although item 20, “| feel relaxed”,
was loaded in the listlessness factor, the correlations between item 20
and items in the listlessness (r range, 0.335-0.485, p < 0.001) and ten-
sion (r range, 0.333-0.429, p < 0.001) factors were almost equal. There-
fore, item 20 was retained in the tension factor, based on its clinical
meaning.

Based on the factor structures explored by EFA, CFA was performed
to confirm the five-factor structures using group 2 data (n = 182).
Fig. 1 shows the CFA standard factor coefficient, and the index of the
model fitness indicated that the five-factor structure (21 items) was
good for burnout level measurement in Chinese parents of children
with cancer.

Journal of Pediatric Nursing 69 (2023) 101-107

Convergent and discriminant validity

The CRs of physical fatigue, cognitive weariness, emotional exhaus-
tion, listlessness, and tension factors were 0.912, 0.944, 0.763, 0.775,
and 0.817, respectively. The AVEs were 0.636, 0.772, 0.519, 0.536, and
0.541 for physical fatigue, cognitive weariness, emotional exhaustion,
listlessness, and tension factors, respectively. The above-mentioned pa-
rameters indicated that the Chinese version of the SMBQ had good con-
vergent validity.

The coefficient of internal correlation of the physical fatigue factor
with the square root of AVE was 0.798, which was higher than the coef-
ficients of external correlation with other factors with the square root of
AVE (range, 0.541-0.744). The square root of AVE of cognitive weari-
ness, emotional exhaustion, listlessness, and tension factors was also
stronger than the correlation coefficient with external factors (Supple-
mentary Table D). These results indicated that the Chinese version of
the SMBQ had good discriminant validity.

Criterion-related validity

The criterion-related validity between the SMBQ, PBA, and PSS was
tested using Spearman correlation analysis (n = 229). The coefficients
correlation of the SMBQ total scale as well as the physical fatigue, cogni-
tive weariness, emotional exhaustion, listlessness, and tension sub-
scales with the PBA were 0.793 as well as 0.782, 0.639, 0.553, 0.405,
and 0.490, respectively. Moreover, the coefficients of correlation the
SMBQ total scale as well as the physical fatigue, cognitive weariness,
emotional exhaustion, listlessness, and tension subscales with the PSS
were 0.719 as well as 0.617, 0.605, 0.482, 0.508, and 0.588, respectively;
all the findings were statistically significant. These results indicated a
strong consistency between the SMBQ (total scale and subscales) and
PBA in terms of burnout of parent level measurement, with only two
subscales (listlessness and tension) showing moderate consistency. Fur-
thermore, the kappa coefficient was 0.646 (p < 0.001), indicating a sub-
stantial consistency between the SMBQ and PBA. In addition, the strong
consistency between the SMBQ and PSS proved that burnout of parents
levels were consistent with the stress levels confronted by parents.

Reliability

The Cronbach's o coefficients of the Chinese version of the SMBQ
were 0.936 for the total scale and 0.911, 0.941, 0.772, 0.758, and 0.793
for the physical fatigue, cognitive weariness, emotional exhaustion, list-
lessness, and tension factors, respectively. The Guttman split-half coef-
ficient of the Chinese version of the SMBQ was 0.838. In addition, test-
retest reliability was confirmed as good, with an ICC value of 0.767
(F=17572,p <0.001).

Diagnostic accuracy

ROC analysis results demonstrated that the AUC showed good diag-
nostic accuracy (0.903, 95% confidence interval [0.844, 0.962]) (Fig. 2).
When the cut-off scores of the SMBQ (PBA as reference) increased
from 1.452 to 6.500, the sensitivity decreased from 1 to 0.033, and the
specificity increased from 0.005 to 1. Based on the maximum Youden

Table 2

goodness-of-fiit indices for EFA Models (n = 198).
Factor structure ¥ df ¥/ df RMSEA (90% CI) CFl TLI SRMR
1-factor 947.050 209 4531 0.134(0.125,0.142) 0.665 0.630 0.100
2-factor 678.222 188 3.608 0.115(0.106, 0.124) 0.777 0.727 0.077
3-factor 933.489 168 5.556 0.152 (0.142,0.161) 0.653 0.522 0.058
4-factor 367.577 149 2467 0.086 (0.075, 0.097) 0.901 0.846 0.043
5-factor 260.973 131 1.992 0.071 (0.058, 0.083) 0.941 0.896 0.030

Abbreviations: CFl, Comparative Fit Index; df, degree of freedom; RMSEA, root-mean-square error of approximation; SRMR, standardized root mean square residual; TLI, Tucker-Lewis

Index.
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index (0.702), the optimal cut-off score was 4.833, with sensitivity and
specificity of 0.767 and 0.935, respectively, indicating that the SMBQ
was a good screening tool for burnout in parent. The frequency of
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Fig. 2. ROC of SMBQ based on PBA as reference.

burnout (setting 5 score points which means at least once a week as
PBA) measured using the SMBQ (15.72%) was higher than that mea-
sured using the PBA (13.10%), and the difference was statistically signif-
icant (* = 96.785, p < 0.001).

Descriptive Chinese version of the SMBQ

The mean score and standard error of the Chinese version of the
SMBQ was 3.86 + 1.03, and the mean scores and standard errors were
3.66 + 1.33,3.84 + 1.42,3.14 + 1.35,4.21 4+ 1.16,and 449 + 1.14
for the physical fatigue, cognitive weariness, emotional exhaustion, list-
lessness, and tension subscales, respectively. After using the original
SMBQ cut-off score 3.75 suggested for clinical burnout by Grossi et al.
(Grossi et al., 2003), the frequency of burnout in this study was
58.68% (223/380).

Discussion

To the best of our knowledge, this was the first study to translate and
psychometrically examine the use of the SMBQ in Chinese parents of
children with cancer. Parents play an important role in childhood cancer
care during complex and long-term treatment as well as during the en-
tire life of their children. Thus, parents form an indispensable alliance
with formal care providers. The good reliability and validity of the Chi-
nese version of the SMBQ showed that it is a suitable instrument for
measuring burnout levels among Chinese parents of children with can-
cer. The instrument could help with early burnout identification and the
evaluation of the efficacy of an intervention. Chinese parents of children
with cancer experienced high levels of burnout which could benefit
from intervention.
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In this study, we translated the SMBQ strictly based on the proposed
guidelines (Brislin, 1970). We revised the appellations of some items re-
garding parent roles to better assess parent feelings. Item 5 was revised
to “I feel like my body is ‘out of battery”, based on the suggestions of ex-
perts regarding Chinese expressions, customs, and culture. Based on the
good content validity, the Chinese version of the SMBQ proved to be
highly acceptable and easy to read, and thus accurately reflects the do-
mains and operational definition of burnout.

Five factors underlie the Chinese version of the SMBQ, as indicated
by the EFA results, which was inconsistent with the factors' number of
factors in the original SMBQ, but was consistent with the updated
original SMBQ. Moreover, the final 21-item factor structures were
almost the same as those in the original SMBQ (Lindstrém et al.,
2010); only a few items were different. Item 18, “I feel sleep”, did
not load in any factor, probably due to the difficulty in distinguish-
ing “feeling sleep” (physical fatigue) from “just feeling sluggish”
(listlessness) and “could not rise to the occasion but not lacking
sleep” in Chinese culture. Chinese people are less likely to express
their emotions; specifically, when expressing negative emotions,
they tend to use physical expressions instead (Chan et al., 2004).
In a previous study (Almén & Jansson, 2021), the item, “I feel
sleep”, was also overlappingly loaded in both the physical fatigue
and listlessness factors.

Furthermore, item 20, “[ feel relaxed”, had low and high factor load-
ing coefficients in the tension and cognitive weariness factors, respec-
tively. The item, “I feel relaxed”, is an opposite expression of tension,
which is similar to the following items in the listlessness factor: item
15, “I feel full of vitality/Vitalis”"; item 16, “I feel alert”; and item 17, “I
feel active”. However, phrasing items in opposite directions is associ-
ated with some methodological problems (Widhiarso, 2012), suggest-
ing that this factor may be developed ascribed to the similarity of
opposite expressions rather than the similarity of question content.
Thus, based on its clinical meaning and its considerable correlation coef-
ficient, item 20 was retained in the tension factor.

The CFA results showed good convergent validity for each factor of
the Chinese version of the SMBQ. In addition, the high CR and AVE
values indicated good discriminant validity for discriminating factors.
Criterion-related validity (both the PBA and PSS) was also good for the
Chinese version of the SMBQ.

The Chinese version of the SMBQ was a good screening tool for burn-
out in parent, as indicated by the ROC analysis result. Compared to the
frequency of burnout symptoms in Chinese parents in the general pop-
ulation of 1.5-1.8% (Cheng et al., 2020), a much higher frequency of
15.72% was found for Chinese parents of children with cancer in this
study. Furthermore, a previous study, using the original SMBQ
burnout cut-off score point of 3.75, demonstrated that Chinese par-
ents of children with cancer experienced more burnout compared
with Swedish parents of children with chronic illness (58.68% vs.
36%) (Lindstrom et al., 2010). Moreover, the burnout level (mean
score, 3.86) in Chinese parents of children with cancer is reportedly
higher than those of Swedish (Norberg, 2007) and Polish parents
(Samardakiewicz et al., 2015). Given the high prevalence, level,
and significance of burnout in Chinese parents of children with can-
cer, it is critical to monitor burnout and provide these parents with
adequate and timely support.

The internal consistency reliability was excellent (Cronbach's a
coefficient = 0.936) and moderate (Cronbach's a coefficient >
0.7) for the Chinese version of the SMBQ total scale and subscales,
respectively, which corroborated with the findings of previous
studies using the SMBQ to measure burnout levels in parents of chil-
dren with cancer (Norberg, 2007, 2010; Norberg et al., 2014). In ad-
dition, the split-half reliability coefficient (0.838) showed good
reliability. The test-retest reliability proved to be excellent, with
ICC scores of 0.767. These results confirmed that the Chinese ver-
sion of the SMBQ was reliable for burnout level measurement
among Chinese parents of children with cancer.
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Clinical implications

We found that burnout frequently occurs in Chinese parents of chil-
dren with cancer and these findings should be highlighted by health
professionals. Although burnout has been widely recognised in the
work area, data on the burnout of parent remain scarce (Mikolajczak
et al., 2020). Although parents complained of physical discomfort,
they did not seem to realise that they were developing burnout. We
proved that parents of children with cancer were vulnerable to burnout.
This study provides an imperative and timely monitoring and interven-
tion evaluation instrument for health professionals.

Study limitations

First, participants were recruited from several paediatric oncology
departments to minimise bias as much as possible; nevertheless, some
bias may exist, when considering the true situation of burnout in par-
ents of children with cancer, as we used a convenience sampling
method in this study. Second, the cross-sectional study design has an
advantage of quick access to burnout measurement-related data; how-
ever, it lacks predictive validity. Longitudinal studies are needed to as-
certain the predictive validity of the Chinese version of the SMBQ.
Lastly, due to the urgent need for early burnout assessment in parents
of children with cancer, the SMBQ was first psychologically validated
for measuring burnout levels in these parents. A measurement instru-
ment can be valid in examining a particular population in a specific sit-
uation (Kottner et al., 2011). Future research needs to examine the
validity of the instrument in other specific populations.

Conclusions

The Chinese version of the SMBQ is a reliable and valid measurement
tool that can be used in clinical research to identify burnout in parents of
children with cancer; moreover, it may help in the evaluation of the ef-
ficacy of future nursing interventions aimed at alleviating burnout in
parents of children with cancer.
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