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Abstract
Background  Few studies have evaluated the perceptions of healthcare providers in China regarding pediatric 
palliative care, particularly in critical care units (PICUs), where many children receive palliative care. To evaluate the 
knowledge, attitudes and practices of PICU personnel in China regarding pediatric palliative care.

Methods  This cross-sectional study was conducted in five cities in China (Shanghai, Suzhou, Chongqing, Chengdu 
and Yunnan) between November 2022 and December 2022.

Results  The analysis included 204 participants (122 females), with 158 nurses and 46 physicians. The average 
knowledge, attitude and practice scores were 9.75 ± 2.90 points (possible range, 0–13 points), 38.30 ± 3.80 points 
(possible range, 12–60 points) and 35.48 ± 5.72 points (possible range, 9–45 points), respectively. Knowledge score 
was higher for physicians than for nurses (P < 0.001) and for personnel with previous training in pediatric palliative 
care (P = 0.005). According to structural equation modelling knowledge had a direct positive effect on attitude 
(β = 0.69 [0.28–1.10], p = 0.001), and indirect on practice (β = 0.82 [0.36–1.28], p < 0.001); attitude had significant effect 
on practice as well (β = 1.18 [0.81–1.56], p < 0.001).

Conclusions  There is room for improvement in the knowledge, attitudes and practices of PICU personnel in China 
regarding pediatric palliative care. The findings of this study may facilitate the design and implementation of targeted 
education/training programs to better inform physicians and nurses in China about pediatric palliative care.
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Background
Many children worldwide suffer from life-limiting con-
ditions (from which they will die because there is no 
reasonable hope of cure) or life-threatening conditions 
(from which they will die if potentially curative treatment 
fails) [1]. Life-limiting and life-threatening conditions 
encompass a wide range of illnesses including cancers, 
nervous system diseases, congenital anomalies, infec-
tious diseases, and conditions affecting the circulatory 
and respiratory systems [2]. The prevalence of life-limit-
ing conditions in the pediatric population has increased 
in recent years and is predicted to continue to increase 
during the next decade [3]. Estimates of the prevalence 
of life-limiting conditions in children and young people 
range from 43.2 per 10,000 to 95.5 per 10,000 [3–5].

Pediatric palliative care involves the provision of physi-
cal, psychological and spiritual care to children with life-
threatening illnesses and support to their family members 
so as to optimize the quality of life of the children and 
their families [6]. It has been estimated that more than 
21  million children worldwide require palliative care 
each year, with requirements varying between differ-
ent countries [7]. In China, it has been estimated that 
more than three million children require palliative care 
[7]. Pediatric palliative care is provided by a multidisci-
plinary team that includes doctors, nurses, social work-
ers, psychologists and therapists, and a high level of care 
for the dying patient requires excellent communication 
and shared decision making between medical personnel, 
patients and their families [6]. International standards for 
pediatric palliative care have been published [8], and the 
provision of specialized pediatric palliative care has been 
reported to enhance patient quality of life [9] and reduce 
healthcare system costs [10]. However, there are numer-
ous barriers to the implementation of effective pediat-
ric palliative care including family-related factors [11], 
misperceptions and lack of knowledge among healthcare 
providers [12, 13], insufficient funding, and inadequate 
organization and integration with other pediatric ser-
vices [14, 15].

Although pediatric palliative care services are improv-
ing in China, it is widely recognized that advances need 
to be made more rapidly. The Chinese Government 
published practice guidelines for hospice care in 2017 
[16] and selected pilot regions for the implementa-
tion of hospice services. In 2019, 71 areas were selected 
for the promotion of pediatric palliative care [17]. Nev-
ertheless, specialized pediatric palliative care services 
remain limited in many cities in China due to a short-
age of resources, and in many children’s hospitals, pal-
liative care beds are provided by hematology or oncology 
departments rather than specialized centers. The Butter-
fly House at Changsha First Social Welfare Institute was 
the first hospice center for children to be built in China, 

and Daisy House in Beijing Songtang Hospital is the only 
family-type pediatric palliative care center in China. In 
addition to the limited number of specialized centers, 
it is recognized that there are various barriers to pal-
liative care among medical personnel in China [18, 19]. 
However, few studies have evaluated the perceptions of 
healthcare providers in China regarding pediatric pallia-
tive care, particularly in critical care units (PICUs), where 
many children receive palliative care [20].

Knowledge, attitude and practice (KAP) surveys pro-
vide important information concerning the knowledge, 
attitudes, beliefs, misconceptions and behaviors of medi-
cal professionals towards a health-related topic, both at 
the baseline and as a tool to assess the efficacy of edu-
cational intervention [21, 22]. A few previous studies 
utilized the KAP method to successfully guide the devel-
opment and implementation of training programs for 
healthcare personnel in palliative care, reporting promis-
ing results [22, 23]. Therefore, the aim of this study was to 
evaluate the knowledge, attitudes and practices of PICU 
personnel in China with regard to pediatric palliative 
care.

Methods
Study design and participants
This cross-sectional, questionnaire-based study enrolled 
medical personnel working in PICU s in five cities in 
China between November 2022 and December 2022. The 
inclusion criteria were: (1) physicians or nurses working 
in a PICU in Shanghai, Suzhou, Chongqing, Chengdu or 
Yunnan; (2) at least one year of work experience; and (3) 
volunteered to participate in this study. Medical person-
nel engaged in other studies, training programs or intern-
ships were excluded. This study was approved by the 
ethics committee of Shanghai Children’s Medical Cen-
ter affiliated to Shanghai Jiao Tong University School of 
Medicine (SCMCIRB-K2022169-1), and all participants 
provided informed written consent.

Questionnaire design and distribution
The first draft of the questionnaire was designed with 
reference to the “2022 Society of Critical Care Medicine 
Clinical Practice Guidelines on Prevention and Manage-
ment of Pain, Agitation, Neuromuscular Blockade, and 
Delirium in Critically Ill Pediatric Patients With Con-
sideration of the ICU Environment and Early Mobility”, 
regarding analgesia, sedation, neuromuscular blockade, 
delirium, iatrogenic withdrawal, end-of-life care and 
PICU environment optimization [24]. The questionnaire 
was then modified according to the comments of five 
medical professionals with expertise in pediatric pallia-
tive care (four clinicians and one social worker). Accord-
ing to their input, all sections of questionnaire were 
revised, adding types of received training, knowledge of 
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relationship between palliative therapy and primary posi-
tive treatment, views on the integration of critical care 
medicine/nursing into palliative therapy and withdrawal 
support devices. A pilot study was performed by distrib-
uting the questionnaire to 57 medical personnel, and the 
Cronbach’s α coefficient of the questionnaire was deter-
mined to be 0.935, which suggested excellent internal 
consistency (i.e., excellent reliability).

The final version of the questionnaire was in Chinese 
and consisted of 43 questions across four dimensions: 
demographic information, knowledge, attitude and prac-
tice. The demographic information dimension consisted 
of 9 items that collected the following data: age, gender, 
occupation (physician or nurse), education level, years of 
professional work experience, location of the hospital at 
which employed, previous training in pediatric palliative 
care, type of training received, and whether pediatric pal-
liative care was available in their department. The knowl-
edge dimension contained 13 items (K1–K13), each 
of which was scored 1 point for a correct answer and 0 
points for an incorrect or unclear answer. The total score 
of the knowledge dimension ranged from 0 to 13 points. 
The attitude dimension comprised 12 items (A1–12). 
The possible responses for items A1–A7 were “strongly 
agree”, “agree”, “neutral”, “disagree” and “strongly dis-
agree”, while those for items A8–A12 were “very greatly”, 
“greatly”, “moderately”, “slightly” and “very slightly”. Each 
item in the attitude dimension was scored using a 5-point 
Likert scale (1–5 points) according to the positivity/nega-
tivity of the response selected. Each of items A8–A12 was 
divided into three parts, and the average of the scores for 
the three parts was used as the item score. The total score 
of the attitude dimension ranged from 12 to 60 points. 
The practice dimension comprised 9 items (P1–P9), 
with item P9 divided into two parts (the score for item 
P9 was calculated as the average of the scores for the two 
parts). The items were scored using a 5-point Likert scale 
(“always” = 5 points, “often” = 4 points, “sometimes” = 3 
points, “rarely” = 2 points, and “never” = 1 point). The 
total score for the practice dimension ranged from 9 to 
45 points.

An online questionnaire was constructed using an 
online survey tool (SoJump), and a QR code that linked 
to the online questionnaire was distributed to the partici-
pants via WeChat. To ensure the quality and complete-
ness of the questionnaire results, each IP address could 
only be used once for submission, and all items in the 
questionnaire had to be completed before submission 
was permitted. All questionnaires were checked for com-
pleteness, consistency and validity by members of the 
research team.

Statistical analysis
Based on international principles of questionnaire design 
and previous research experience, it is generally recom-
mended that the sample size should be 5 to 10 times the 
number of questionnaire items [25]. With 34 KAP items 
of the questionnaire, the required sample size was 170. 
SPSS 26.0 (IBM Corp., Armonk, NY, USA) was used for 
the analyses. Quantitative data were tested for normality 
by the Shapiro-Wilk’s test. To ensure consistency in data 
presentation, all variables were expressed as mean ± stan-
dard deviation (SD). Variables that met the normal dis-
tribution were compared between groups using the t-test 
or one-way analysis of variance (ANOVA; three or more 
groups), while non-normally distributed were com-
pared between groups using the Mann-Whitney U test 
or Kruskal-Wallis test. Categorical data are expressed as 
frequency (percentage) and were analyzed using the chi-
squared test.

Structural equation modelling (SEM) was used to test 
the initial hypotheses that knowledge regarding pediat-
ric palliative care has effect on attitude, and attitude has 
effect on practice. A two-sided P < 0.05 was considered 
statistically significant.

Results
Demographic characteristics
A total of 204 medical professionals (175 females, 
85.78%), including 158 nurses (77.45%) and 46 physicians 
(22.55%), participated in the survey. The demographic 
characteristics of the study participants are shown 
in Table S1. Just over half the respondents (111/204, 
54.41%) were aged ≥ 30 years-old, and only a minority of 
the participants (38/204, 18.63%) had a master’s degree 
or higher. Around one-third of the respondents (70/204, 
34.31%) had ≤ 5 years of professional experience. Only a 
minority of participants had received training in pediat-
ric palliative care (147/204, 72.06%), which was mainly 
theory-based (53/204, 25.98%). Approximately half of the 
PICU personnel (97/204, 47.55%) indicated that pediatric 
palliative care was available in their department.

Knowledge scores
The average knowledge score was 9.75 ± 2.90 points (pos-
sible range, 0–13 points), indicating that the respondents 
had a moderate level of knowledge about pediatric pal-
liative care. The distribution of the responses to each of 
the 13 questions in the knowledge dimension are shown 
in Table S2. More than 85% of the respondents correctly 
answered questions regarding the aims of pediatric pal-
liative care (86.27%; item K1), the importance of control-
ling pain/other symptoms, ensuring patient comfort and 
supporting parents/caregivers (90.20%; item K4), the use 
of pain scales to assess pain (94.61%; item K6), the impor-
tance of parents/caregivers being present during routine 
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care (87.25%; item K9), sleep deprivation being a major 
stressor in patients with life-limiting conditions (91.67%; 
item K10), the importance of incorporating pediatric pal-
liative care from outset following diagnosis (86.76%; item 
K11), and the role of pediatric palliative care in quality 
of life improvement (85.29%; item K12). However, nearly 
half of the respondents incorrectly believed that opioid 
substitution therapy should be considered to reduce iat-
rogenic withdrawal syndrome regardless of the previous 
dose used, duration of therapy or drug utilized (46.57%; 
item K7).

As shown in Table S1, subgroup analyses revealed that 
the knowledge score was higher for physicians than for 
nurses (P < 0.001) and for personnel who had received 
previous training in pediatric palliative care (P = 0.005).

Attitude scores
The average attitude score was 38.30 ± 3.80 points (pos-
sible range, 12–60 points), implying that the surveyed 
anesthetists did not have a strongly positive attitude 
to pediatric palliative care. The distributions of the 
responses to the 13 questions in the attitude dimension 
are summarized in Fig.  1. The vast majority of respon-
dents gave very positive or positive responses to ques-
tions regarding the selection of palliative care to maintain 
the patient’s quality of life when invasive therapy might 
cause discomfort and have little effect on the underly-
ing disease (79.42%; item A1), the role of palliative care 
in improving outcomes for patients and families (76.97%; 
item A2), the influence of palliative care on the hopes of 
the family (69.12%; item A3), the multidisciplinary nature 
of a palliative care team (90.20%; item A5), the impor-
tance of integrating pediatric critical care into the PICU 
(78.92%; item A6), and the need for education, training 
and evaluation to ensure high-quality pediatric palliative 
care (86.28%; item A7). However, a mixed distribution of 
responses was obtained for the question asking whether 
palliative care would lead to the patient’s family being put 
under pressure in a variety of ways (item A4). More than 
80% of the respondents considered that pediatric pallia-
tive care was influenced by insufficient human resources/
inadequate organization (80.89%; item A8.1), time pres-
sures at work (80.40%; item A9.1) and a lack of educa-
tion/training/knowledge (80.40%; item A9.2).

The vast majority of demographic characteristics had 
no significant influence on the attitude score (Table 
S1). The only exception was technology-based train-
ing, which was associated with a slightly higher attitude 
score (P = 0.004). A more detailed analysis of the attitude 
dimension scores revealed that physicians had signifi-
cantly higher scores than nurses for items A1–A4 (con-
siderations for the selection of pediatric palliative care; 
P = 0.026) and items A5–A7 (composition of the palliative 

care team; P = 0.023), whereas the scores were similar for 
items A8–A12 (Table S3).

Practice scores
The practice score for the respondents averaged 
35.48 ± 5.72 points (possible range, 9–45 points), sug-
gesting that there was room for improvement in the 
practices of the PICU personnel. More than 80% of par-
ticipants indicated that they and their team always or 
often implemented analgesia (83.34%; item P1), screening 
and interventions to prevent delirium (83.34%; item P4), 
and high-quality communication (80.89%; item P8) when 
needed (Fig. 2).

The practice scores were comparable between sub-
groups stratified according to the various demographic 
characteristics (Table S1). Further analysis indicated 
that nurses had a significantly higher score than physi-
cians for item P3 (application of neuromuscular blockers; 
P < 0.001), whereas physicians had a higher score for item 
P9 (end-of-life care; P < 0.001; Table S3). However, there 
were no significant differences in the other item scores 
between physicians and nurses, and training was without 
significant effect on the individual practice item scores 
(Table S3).

SEM
Method of SEM was used to explore the factors that 
might influence KAP scores, with fit indices demon-
strating acceptable model fit (Fig. 3 and Table S4). It was 
found that knowledge had a direct positive effect on atti-
tude (β = 0.69 [0.28–1.10], p = 0.001), as well as significant 
indirect (β = 0.82 [0.36–1.28], p < 0.001) effect on practice. 
The effect of attitude on practice was significant as well 
(β = 1.18 [0.81–1.56], p < 0.001) (Table S5).

Discussion
It was found that the knowledge score was higher for 
physicians than for nurses and for personnel with previ-
ous training or greater professional experience. Demo-
graphic characteristics had only limited effects on the 
attitude and practice scores, while knowledge had a 
direct positive effect on attitude and indirect on practice. 
To our knowledge, this is the first survey evaluating the 
knowledge, attitudes and practices of PICU personnel 
regarding pediatric palliative care. This study provides 
new insights into the knowledge, attitudes and practices 
of physicians and nurses in Chinese PICUs with regard to 
pediatric palliative care. The results of this study may be 
used for designing and development of targeted educa-
tion and training interventions to support PICU person-
nel providing pediatric palliative care.
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Fig. 1  Distribution of responses to the questions in the attitude dimension. (A) Items A1–A7. A1: Pediatric palliative care should be implemented to 
optimize quality of life if invasive therapy would cause discomfort and have little effect on the underlying disease (positive). A2: Pediatric palliative care 
can improve outcomes for children and their families (positive). A3: Pediatric palliative care can make the family lose hope (negative). A4: Pediatric pal-
liative care will result in the family being placed under pressure in a variety of ways (negative). A5: Pediatric palliative care should be implemented by 
a multidisciplinary team composed of doctors, nurses, social workers, pharmacists, physiotherapists and others (positive). A6: Pediatric palliative care 
should be integrated into the intensive care unit and jointly provided by the Department of Critical Care Medicine and palliative care team (positive). 
A7: Nurses, educators and researchers should do more to provide guidance for the application and evaluation of high-quality pediatric palliative care 
(positive). (B) Items A8–A12. Which of the following factors influence pediatric palliative care: A8: political-economic factors (negative); A8.1: insufficient 
human resources and inadequate structural organization; A8.2: insufficient financial resources and drug availability; A8.3: level of medical insurance re-
imbursement. A9: medical personnel-related factors (negative); A9.1: Time pressures; A9.2: lack of education/training/knowledge (communication skills, 
pain assessment and management); A9.3: emotional distress/discomfort/sadness. A10: family-related factors (negative); A10.1: misunderstanding of the 
role of palliative care and fear of being abandoned by medical personnel; A10.2: misunderstanding of the prognosis or goals of treatment. A11: social 
factors (negative); A11.1: views that promote life and are not compatible with treatment withdrawal; A11.2: misunderstanding of pediatric palliative care 
(the role of the hospice, voluntary abandonment); A11.3: treatment/cure-oriented views. A12: clinical implementation and standardization-related factors 
(negative); A12.1: timing of the initiation of palliative care and uncertainty about the prognosis; A12.2: lack of specific reference guidelines; A12.3: lack of 
specific implementation standards (team formation, bereavement care, etc.)
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Knowledge gaps identified after analysis of study results
In the present study, 7 of the 13 questions in the knowl-
edge dimension were answered correctly by more than 
85% of the surveyed PICU personnel, including items 
relating to the aims of pediatric palliative care (item K1), 
the importance of controlling pain/symptoms to make 
the patient comfortable and supporting parents/caregiv-
ers (item K4), the use of pain scales to assess pain (item 
K6), the importance of parents/caregivers being pres-
ent during routine care (item K9), sleep deprivation as a 
major stressor in patients receiving palliative care (item 
K10), the importance of the early initiation of pediatric 
palliative care after diagnosis (item K11), and the benefits 
of pediatric palliative care on patient quality of life (item 
K12). In addition, more than two-thirds of the partici-
pants were aware that pediatric palliative care is provided 
for a wide range of non-malignant as well as malignant 
conditions (item K2), that patient comfort is an impor-
tant aim, with unnecessary examinations and treatments 
avoided (item K8), and that active treatment to prolong 
survival should not be promoted if it compromises qual-
ity of life (item K13). However, nearly 40% of the medi-
cal personnel incorrectly believed that pediatric palliative 
care is only given to patients with life-threatening dis-
eases after treatment has failed (item K3), and nearly half 
of the respondents incorrectly believed that opioid sub-
stitution therapy should be considered to reduce iatro-
genic withdrawal syndrome regardless of the dose used, 
the duration of therapy or the drug utilized (item K7). 
Notably, the average knowledge score was 38.30 ± 3.80 

points out of a possible maximum of 60 points. The 
above findings highlight knowledge gaps among the sur-
veyed physicians and nurses, particularly with regard to 
the indications for palliative care and opioid use in chil-
dren receiving palliative care.

Occupational, but not demographic factors influenced 
knowledge scores
The knowledge levels of the participants in the present 
study are broadly comparable to those reported previ-
ously by surveys of clinicians and nurses. For example, 
Zuniga-Villanueva et al. described a mean score of 6.8 
out of 10 for pediatricians in Mexico [26]. Abuham-
mad et al. found that nurses in Jordan had a low score 
in knowledge of pediatric palliative care [27]. Zeru et al. 
determined that only 62.8% of surveyed nurses in Ethio-
pia had a good level of knowledge [28]. Similarly, Ghoshal 
et al. reported that less than half of the surveyed doc-
tors and nurses in India had a good level of knowledge 
(defined as a knowledge score ≥ 70%) [22]. Detsyk et al. 
found that 25.3% of healthcare workers providing medi-
cal services to children (including nurses, general prac-
titioners and pediatricians) did not know the meaning of 
pediatric palliative care, with 71.5% of the respondents 
believing it was mainly provided to patients with cancer, 
and only 54.8% of the respondents being aware that it 
was provided to children with incurable chronic diseases 
[29]. Additionally, only 59.7% of the respondents in the 
study of Detsyk et al. knew that palliative care should be 
initiated at the time of diagnosis of an incurable disease, 

Fig. 2  Distribution of responses to the questions in the practice dimension. How frequently do you (and your team) implement the following if neces-
sary. P1: analgesia (positive); P2: sedation (positive); P3. application of neuromuscular blockers (positive); P4: screening and prevention of delirium (e.g., 
minimizing overall sedative exposure) (positive); P5: assessment, prevention and mitigation of iatrogenic withdrawal syndrome (positive); P6: environ-
ment optimization (positive); P7: basic symptom management (positive); P8: high-quality communication (positive); P9: end-of-life care (positive); P9.1: 
withdrawal of life support equipment; P9.2: support for parents
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while only 52.6% of the participants were aware that pal-
liative care should also offer support to the relatives of 
seriously ill children [29]. In agreement with our data 
suggesting a deficiency in knowledge regarding opioid 
use, Stenekes et al. concluded that healthcare providers in 
Canada had knowledge gaps related to opioid use and the 
development of tolerance to opioids and sedatives [30]. 
Madden et al. also found variation in the level of comfort 
with different opioids among physicians in the USA [31].

In this study the subgroup analyses demonstrated that 
the knowledge score was higher for physicians than for 
nurses. Furthermore, a higher knowledge score was asso-
ciated with previous training and working in a depart-
ment where pediatric palliative care was available. Our 
findings are consistent with prior research concluding 
that a higher level of knowledge in pediatric palliative 
care was associated with training and greater experience 
in palliative care [26–28, 32, 33]. Occupation type has 
also been reported to influence knowledge level [29]. We 
suggest that the implementation of education and train-
ing programs, such as those described previously [22, 27, 

32, 33], may help to improve the knowledge of PICU per-
sonnel in China regarding pediatric palliative care.

Specific believes formed the mostly positive attitude
The mean attitude score of 38.30 ± 3.80 points out of 
maximum 60 points indicates that, overall, the partici-
pants in this study had a moderately positive attitude 
toward pediatric palliative care. The majority of respon-
dents (> 69%) gave “very positive” or “positive” answers to 
6 of the first 7 questions in the attitude dimension (A1–
A3, A5–A7), whereas the responses for item A4 varied. 
More than 60% of the respondents believed that pediat-
ric palliative care was influenced by economic (item A8), 
personnel-related (item A9), family-related (item A10), 
social (item A11) and implementation-related (item 
A12) factors. In addition, structural equation modelling 
confirmed that knowledge had a direct positive effect on 
attitude, although influence of knowledge or attitude on 
practice was not significant. Previous studies have also 
reported a variety of factors believed to affect the imple-
mentation of effective pediatric palliative care, including 

Fig. 3  Structural equation model of KAP. K: knowledge; A: attitude; P: practice (*denotes statistical significance: p < 0.05)
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family preference for life-sustaining treatment, family 
not ready to acknowledge an incurable condition, par-
ent discomfort with the possibility of hastening death 
[11], inadequate training [12], clinician misperceptions 
and emotional burden, prognostic uncertainty about 
treatment options [13], socio-cultural factors, nature of 
the patient and disease, insufficient training, regulatory/
political issues [14], lack of adequate funding, lack of pal-
liative care programs, difficulty integrating palliative care 
into existing pediatric care at the organizational level, 
and lack of knowledge [15].

New education and training programs are needed to 
further improve practice
The average practice score was 35.48 ± 5.72 points (pos-
sible range, 9–45 points), which suggests that there was 
room for improvement in the practices of the PICU per-
sonnel enrolled in this study. Most respondents (> 71%) 
indicated that, when required, they and their team 
always/often took care of analgesia, sedation, environ-
ment optimization, symptom management and commu-
nication, as well as screening and interventions to prevent 
delirium, or mitigate against iatrogenic withdrawal syn-
drome. However, only around half of the participants 
reported to have experience using neuromuscular block-
ers when indicated. A previous study in Holland reported 
that neuromuscular blockers were administered in 16% 
of cases at the time of withholding/withdrawing life-
sustaining treatment [34]. Less than half of the respon-
dents in the present study stated that they or their team 
withdrew life-sustaining treatment when necessary, and 
less than two-thirds provided support to the parents/
caregivers of patients receiving end-of-life care. Overall, 
our findings concur with those of other studies reporting 
suboptimal practices [22, 35, 36].

Somewhat unexpectedly, despite being associated with 
higher knowledge scores, previous training appeared to 
have little or no effect on the attitudes and practices of 
PICU personnel regarding pediatric palliative care; prac-
tice was influenced by knowledge mostly indirectly, via 
attitude. This emphasizes the need for improved educa-
tion and training programs that better target suboptimal 
attitudes and practices. In line with previous studies in 
various settings, some crucial aspects for the implemen-
tation of a pediatric palliative care program could be sup-
ported by the KAP approach, in particular collecting data 
to characterize the need for pediatric palliative care [22, 
23, 37]. Additionally, KAP assessment would help to raise 
awareness among hospital administration and clinical 
personnel about pediatric palliative care, and potentially 
aid in forming a balanced multidisciplinary palliative care 
team. Thus, above results may be used for the providing 
education and training to clinical personnel to support 
continuous provision of pediatric palliative care in PICU.

Strengths and limitations of the study
This multicenter study used KAP methodology and 
validated questionnaire to address the issue of the avail-
ability and barriers in implementation of pediatric pal-
liative care; the results were additionally strengthened by 
application of SEM model which allowed to explore the 
potential influence of other factors on practice scores. 
Study population included a wide variety of ICU pro-
fessionals, with different age and experience; still the 
sample size may be small to detect some specific differ-
ences between groups. Participants from five big cities in 
China answered the questionnaire, allowing to increase 
the generalizability of the results, but local peculiarities 
should still be taken into account. Although the KAP 
questionnaire was developed based on published recom-
mendations and demonstrated good reliability, it may 
have limitations with regard to its ability to assess per-
ceptions of pediatric palliative care. Finally, this study did 
not evaluate whether education/training programs would 
enhance the questionnaire scores, which is of interest for 
the future research.

Conclusion
The findings of this study provide new insights into the 
knowledge, attitudes and practices of PICU personnel 
in China regarding pediatric palliative care. We antici-
pate that the results may help guide the development and 
implementation of education and training programs to 
improve the implementation of pediatric palliative care 
by PICU personnel in China.

Abbreviations
PICUs	� Particularly in critical care units
KAP	� Knowledge, attitude and practice
SEM	� Structural equation modelling

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12904-024-01456-w.

Supplementary Material 1

Supplementary Material 2

Acknowledgements
Not applicable.

Author contributions
Hua Lu carried out the studies, participated in collecting data, and drafted the 
manuscript, performed the statistical analysis and participated in its design. 
Linfei Jin participated in acquisition, analysis, or interpretation of data. All 
authors read and approved the final manuscript.

Funding
None.

Data availability
All data generated or analysed during this study are included in this published 
article [and its supplementary information files].

https://doi.org/10.1186/s12904-024-01456-w
https://doi.org/10.1186/s12904-024-01456-w


Page 9 of 9Lu and Jin BMC Palliative Care          (2024) 23:125 

Declarations

Human ethics approval and consent to participate
The study was carried out after the protocol was approved by the ethics 
committee of Shanghai Children’s Medical Center affiliated to Shanghai Jiao 
Tong University School of Medicine (SCMCIRB-K2022169-1). I confirm that 
all methods were performed in accordance with the relevant guidelines. All 
procedures were performed in accordance with the ethical standards laid 
down in the 1964 Declaration of Helsinki and its later amendments, and 
informed consent was obtained from all participants.

Consent for publication
Written consent was given in writing by all subjects.

Competing interests
The authors declare no competing interests.

Received: 21 September 2023 / Accepted: 14 May 2024

References
1.	 Zwakman M, Jabbarian LJ, van Delden J, van der Heide A, Korfage IJ, Pol-

lock K, et al. Advance care planning: a systematic review about experi-
ences of patients with a life-threatening or life-limiting illness. Palliat Med. 
2018;32:1305–21.

2.	 Noyes J, Edwards RT, Hastings RP, Hain R, Totsika V, Bennett V, et al. Evidence-
based planning and costing palliative care services for children: novel 
multi-method epidemiological and economic exemplar. BMC Palliat Care. 
2013;12:18.

3.	 Fraser LK, Gibson-Smith D, Jarvis S, Norman P, Parslow RC. Estimating the cur-
rent and future prevalence of life-limiting conditions in children in England. 
Palliat Med. 2021;35:1641–51.

4.	 Bowers AP, Chan RJ, Herbert A, Yates P. Estimating the prevalence of life-
limiting conditions in Queensland for children and young people aged 0–21 
years using health administration data. Aust Health Rev. 2020;44:630–6.

5.	 Kim CH, Song IG, Kim MS, Lee JY, Lim NG, Shin HY. Healthcare utilization 
among children and young people with life-limiting conditions: exploring 
palliative care needs using National Health Insurance claims data. Sci Rep. 
2020;10:2692.

6.	 Norris S, Minkowitz S, Scharbach K. Pediatric Palliative Care. Prim Care. 
2019;46:461–73.

7.	 Connor SR, Downing J, Marston J. Estimating the Global need for Pallia-
tive Care for children: a cross-sectional analysis. J Pain Symptom Manage. 
2017;53:171–7.

8.	 Benini F, Papadatou D, Bernadá M, Craig F, De Zen L, Downing J, et al. Inter-
national standards for Pediatric Palliative Care: from IMPaCCT to GO-PPaCS. J 
Pain Symptom Manage. 2022;63:e529–43.

9.	 Marcus KL, Santos G, Ciapponi A, Comandé D, Bilodeau M, Wolfe J et al. 
Impact of Specialized Pediatric Palliative Care: a systematic review. J Pain 
Symptom Manage. 2020;59:339 – 64.e10.

10.	 Gans D, Hadler MW, Chen X, Wu SH, Dimand R, Abramson JM, et al. Cost 
analysis and policy implications of a Pediatric Palliative Care Program. J Pain 
Symptom Manage. 2016;52:329–35.

11.	 Bogetz JF, Root MC, Purser L, Torkildson C. Comparing Health Care Provider-
Perceived barriers to Pediatric Palliative Care Fifteen Years Ago and Today. J 
Palliat Med. 2019;22:145–51.

12.	 Drach LL, Cook M, Shields S, Burger KJ. Changing the culture of Pediatric Pal-
liative Care at the Bedside. J Hosp Palliat Nurs. 2021;23:20–7.

13.	 Neuburg L. Early initiation of Pediatric Palliative Care. J Pediatr Health Care. 
2021;35:114–9.

14.	 Benini F, Orzalesi M, de Santi A, Congedi S, Lazzarin P, Pellegatta F, et al. 
Barriers to the development of pediatric palliative care in Italy. Ann Ist Super 
Sanita. 2016;52:558–64.

15.	 Haines ER, Frost AC, Kane HL, Rokoske FS. Barriers to accessing palliative 
care for pediatric patients with cancer: a review of the literature. Cancer. 
2018;124:2278–88.

16.	 Laplante M, Sabatini DM. mTOR Signaling. Cold Spring Harb Perspect Biol. 
2012;4.

17.	 Xu X, Gao W, Li L, Hao J, Yang B, Wang T, et al. Annexin A1 protects against 
cerebral ischemia-reperfusion injury by modulating microglia/macrophage 

polarization via FPR2/ALX-dependent AMPK-mTOR pathway. J Neuroinflam-
mation. 2021;18:119.

18.	 Yang Y, Cai J, Yang X, Wang K, Sun K, Yang Z, et al. Dysregulated m6A modi-
fication promotes lipogenesis and development of non-alcoholic fatty liver 
disease and hepatocellular carcinoma. Mol Ther. 2022;30:2342–53.

19.	 Zhong Y, Black BP, Kain VJ, Song Y. Facilitators and barriers affecting imple-
mentation of neonatal Palliative Care by nurses in Mainland China. Front 
Pediatr. 2022;10:887711.

20.	 Madden K, Wolfe J, Collura C. Pediatric Palliative Care in the Intensive Care 
Unit. Crit Care Nurs Clin North Am. 2015;27:341–54.

21.	 Andrade C, Menon V, Ameen S, Kumar Praharaj S. Designing and conducting 
knowledge, attitude, and practice surveys in Psychiatry: practical Guidance. 
Indian J Psychol Med. 2020;42:478–81.

22.	 Ghoshal A, Talawadekar P, Palleri A, Marston J, Muckaden M. Impact of 
Educational Training in improving skills, practice, attitude, and Knowledge of 
Healthcare Workers in Pediatric Palliative Care: children’s Palliative Care Proj-
ect in the Indian state of Maharashtra. Indian J Palliat Care. 2018;24:411–25.

23.	 Doumit MAA, Khoury MN, Arevian M, Khatib GA, Fares S. Effectiveness of an 
Educational Workshop on Palliative Care Knowledge in Lebanese nurses. 
Palliat Med Rep. 2023;4:300–7.

24.	 Smith HAB, Besunder JB, Betters KA, Johnson PN, Srinivasan V, Stormorken 
A, et al. 2022 society of critical Care Medicine Clinical Practice guidelines on 
Prevention and Management of Pain, agitation, neuromuscular blockade, 
and Delirium in critically Ill Pediatric patients with consideration of the ICU 
environment and early mobility. Pediatr Crit Care Med. 2022;23:e74–110.

25.	 X Y, ZY Y, W TWSJL, XD H. Functional Assessment of Cancer Treatment-Bone 
Marrow Transplant (FACT-BMT): translation and reliability and validity testing. 
Zhong Hua Hu Li Za Zhi. 2019;54:4.

26.	 Zuniga-Villanueva G, Ramirez-GarciaLuna JL, Weingarten K. Factors Associ-
ated with Knowledge and Comfort Providing Palliative Care: a Survey of 
pediatricians in Mexico. J Palliat Care. 2019;34:132–8.

27.	 Abuhammad S, Almasri R. Impact of educational programs on nurses’ 
knowledge and attitude toward pediatric palliative care. Palliat Support Care. 
2022;20:397–406.

28.	 Zeru T, Berihu H, Gerensea H, Teklay G, Teklu T, Gebrehiwot H, et al. Assess-
ment of knowledge and attitude towards palliative care and associated 
factors among nurses working in selected Tigray hospitals, northern Ethiopia: 
a cross-sectional study. Pan Afr Med J. 2020;35:121.

29.	 Detsyk OZ, Zolotarova ZM, Stovban IV, Melnyk RM. Awareness of pediatric 
palliative care among health care workers. Wiad Lek. 2018;71:574–8.

30.	 Stenekes S, Penner JL, Harlos M, Proulx MC, Shepherd E, Liben S, et al. Devel-
opment and implementation of a survey to Assess Health-Care Provider’s 
competency, attitudes, and knowledge about Perinatal Palliative Care. J 
Palliat Care. 2019;34:151–9.

31.	 Madden K, Park M, Liu D, Bruera E. Practices, attitudes, and beliefs of Palliative 
Care Physicians regarding the Use of Methadone and other long-acting 
opioids in children with Advanced Cancer. J Palliat Med. 2018;21:1408–13.

32.	 Lafond D, Perko K, Fisher D, Mahmood LA, Hinds PS. Impact of Pediatric Pri-
mary Palliative Care Education and Mentoring in Practice. J Hosp Palliat Nurs. 
2022;24:22–9.

33.	 Vesel T, Beveridge C. From fear to confidence: changing providers’ attitudes 
about Pediatric Palliative and Hospice Care. J Pain Symptom Manage. 
2018;56:205–e123.

34.	 Verhagen AA, Dorscheidt JH, Engels B, Hubben JH, Sauer PJ. Analgesics, seda-
tives and neuromuscular blockers as part of end-of-life decisions in Dutch 
NICUs. Arch Dis Child Fetal Neonatal Ed. 2009;94:F434–8.

35.	 Spruit JL, Bell CJ, Toly VB, Prince-Paul M. Knowledge, beliefs, and behaviors 
related to Palliative Care Delivery among Pediatric Oncology Health Care 
Providers. J Pediatr Oncol Nurs. 2018;35:247–56.

36.	 Zeru T, Gerensea H, Berihu H, Zeru M, Wubayehu T. Nurses practice towards 
palliative care in Shire Endasilasie health facilities, Northern Ethiopia: a cross-
sectional study. Pan Afr Med J. 2020;35:110.

37.	 Doherty M, Thabet C. Development and implementation of a Pediatric Pallia-
tive Care Program in a developing country. Front Public Health. 2018;6:106.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations. 


	﻿Knowledge, attitudes and practices of critical care unit personnel regarding pediatric palliative care: a cross-sectional study
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Study design and participants
	﻿Questionnaire design and distribution
	﻿Statistical analysis

	﻿Results
	﻿Demographic characteristics
	﻿Knowledge scores
	﻿Attitude scores
	﻿Practice scores
	﻿SEM

	﻿Discussion
	﻿Knowledge gaps identified after analysis of study results
	﻿Occupational, but not demographic factors influenced knowledge scores
	﻿Specific believes formed the mostly positive attitude
	﻿New education and training programs are needed to further improve practice
	﻿Strengths and limitations of the study

	﻿Conclusion
	﻿References


