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The comparison of spatial patterns and factors
associated with healthcare provider knowledge in
palliative care in various regions of China
Jingrong Wang 1,7, Suhang Song2,7, Gengchen Mai3,7, Xiaohan Teng1,4, Zhiqun Shu5, Yifan Xu1, Xiaoyu Zhang1,

Jianwei Shi6,8✉ & Limei Jing1,6,8✉

As an integral part of the overall life cycle, it is crucial to ensure equity and accessibility to palliative

care services at the end of life. The knowledge of healthcare providers has a significant beneficial

impact on the quality of palliative care services. This study aimed to compare the nationwide

geographic distribution of healthcare providers’ knowledge of palliative care at the provincial level

in China and identify the possible factors associated with its geographic disparities. A descriptive

cross-sectional study was conducted in all provinces (n= 29) that implemented palliative care

pilot programs in China. Data were collected online using a structured questionnaire. The possible

factors associated with healthcare providers’ knowledge including economy, demographics, and

health, were explored by using exploratory regression and ordinary least squares. In addition,

spatial autocorrelation was also examined with Moran’s I, LISA, and Geographically Weighted

Regression. A total of 18,272 participants from 903 health institutions in 87 palliative care pilot

cities were included across 29 out of 31 provinces in China. The average knowledge score

(mean ± standard deviation [SD]) was 8.61 ± 2.85. A positive spatial correlation was observed in

healthcare providers’ palliative care knowledge level in China. The high level of knowledge was

significantly associated with fewer hospitals per 10,000 population (β=−0.384, 95% CI: −0.601

to −0.168, p=0.001), more primary healthcare institutions per 10,000 population (β=0.220,

95% CI: 0.032–0.407, p=0.024), and more community health center visits (β=0.259, 95% CI:

0.054–0.465, p=0.016), with higher coefficients being observed in the northwest and northeast

regions. This study suggested that the knowledge level of palliative care among healthcare pro-

viders nationwide was relatively low, indicating the existence of a disparity between the supply and

demand of palliative care services. There may be regional disparities in palliative care services

based on the substantial geographical variation in healthcare provider knowledge, emphasizing the

necessity of tailored interventions targeting areas with the greatest need.
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Introduction

China, as the country with the largest share of the older
population in the world (Fang et al., 2015), is confronted
with the formidable challenge of population aging.

Simultaneously, the increasing prevalence of chronic illnesses has
resulted in a growing demand for palliative care. Palliative care is
in high demand as a crucial element of the “last mile” of inte-
grated health services throughout the life cycle. The life cycle
approach incorporates all aspects of health promotion from fetal
development to the end of life. Given that the palliative care
service is an essential component of the total life cycle, it is
imperative to ensure equity and accessibility to them at the end of
life, which is becoming a widespread global public health concern.
However, there exists a significant disparity between the supply
and demand of palliative care services (Zhu et al., 2021). To
address this issue, the National Health Commission launched
palliative care pilot programs in five cities in 2017 (China, 2017a,
2017b), subsequently expanding to 71 cities in 2019, including
Shanghai (China, 2019). With increased attention from the gov-
ernment and the promotion of palliative care, both the supply
and demand for palliative care in China have been steadily rising,
and this upward trajectory is expected to continue in the future.
However, as the pilot programs continue to expand, there is an
increasing focus on the effectiveness and quality of palliative care
services. Healthcare providers play a vital role in the development
of palliative care (Teng et al., 2022), as they are responsible for
delivering optimal care to patients. Consequently, the knowledge
level of healthcare providers in palliative care is paramount, as it
forms the foundation for delivering high-quality palliative care
services.

Despite the importance of healthcare provider knowledge,
previous studies on palliative care in China have primarily
focused on specific local areas, specific units, or specific popula-
tions. For instance, Wu et al. investigated the knowledge of 167
oncology medical staff in Harbin and found insufficient under-
standing of palliative care among them (Wu et al., 2020). Simi-
larly, a study conducted in Guangxi province in China reported
that nurses displayed moderate mean knowledge scores (Chen
et al., 2022). However, previous studies focused only on localized
areas. There is a lack of comprehensive studies that assess the
overall knowledge level and spatial distribution of palliative care
knowledge at a broader scale. Furthermore, most existing studies
have examined the factors associated with healthcare provider
knowledge based on demographic characteristics, while objective
social factors have received limited attention. Yet, differences in
regional development inevitably led to disparities in healthcare
provision. Healthcare providers, as active participants in the
healthcare system, are influenced by various social objective fac-
tors that shape their knowledge levels. Moreover, the equitable
allocation of healthcare resources is reflected in the quality of
care, which can be partially captured through knowledge levels.
Consequently, two critical research questions are expected to be
addressed in the current paper: What is the spatial distribution of
healthcare provider knowledge levels in China within the field of
palliative care? What objective factors are associated with this
distribution?

Therefore, this study aims to address these gaps by conducting
a novel large-scale empirical investigation to comprehensively
measure healthcare provider knowledge in palliative care, utiliz-
ing a localized scale developed by our research team (Shu et al.,
2021). Additionally, based on the unique investigation and the
representativeness dataset, we will innovatively analyze the spatial
distribution characteristics of healthcare provider knowledge
using spatial statistics theory, which will break through the lim-
itations of focusing only on localized areas in previous studies.
Furthermore, we will examine the social objective factors

associated with healthcare provider knowledge in palliative care,
which will overcome the constraints of being limited to demo-
graphic characteristics in previous studies. By undertaking this
study, we aim to enhance the understanding of healthcare pro-
vider knowledge in palliative care and pave the way for targeted
interventions and improved service delivery in various areas with
the greatest need.

Methods
Study design and sampling. We conducted a robust cross-
sectional study using a localized scale developed by our research
team, which has demonstrated good reliability and validity (Shu
et al., 2021). The knowledge assessment scale comprised 15
multiple-choice questions, each offering three to five options,
with only one correct answer. Participants were assigned a score
of one for selecting the correct option and zero for selecting any
other option. The total scores ranged from 0 to 15, with higher
scores indicating a higher level of knowledge. To analyze the
associated factors, data were obtained from the 2021 China
Health Statistics Yearbook. Based on a thorough literature review
and data availability, economic factors (GDP per capita and
disposable income per capita), demographic factors (population
density, proportion of population aged 65 and above, and average
life expectancy), and health factors (number of hospitals per
10,000 population, number of primary health care institutions per
10,000 population, number of health personnel per 10,000
population, number of health technicians per 1000 population
and number of health technicians per 1000 population) were
included in the analysis. Each factor was operationalized as a Z-
score.

Figure 1 depicts the distribution of palliative care pilot cities in
China. To obtain a systematic and comprehensive understanding
of healthcare provider knowledge, we employed a multi-stage
stratified sampling approach. In April 2021, an anonymous online
questionnaire was administered to a total of 9 selected medical
and health institutions in each of the 87 pilot cities (districts)
across 29 provinces in China. These institutions encompassed
various healthcare settings such as hospitals, community health
service centers, township health centers, and nursing homes.
Within each institution, we selected 20 certified physicians,
nurses, health technicians, and administrators to participate in
the questionnaire survey, ensuring a diverse representation of
healthcare providers.

Statistical methods
Theoretical basis. Knowledge–Attitude–Practice (KAP), one of the
most commonly used behavioral intervention theories, is used in
this study to explain how knowledge affects behavior (Paço and
Lavrador, 2017; Wang and Zhang, 2021). KAP theory suggests
that change in human practice is a gradual process involving the
acquisition of knowledge, the subsequent generation of positive
attitudes, and finally, the adoption of practice (Singh et al., 2021).
In this theory, behavioral change is divided into three successive
periods, namely, the stage of acquiring knowledge, changing
attitudes, and gradual formation of behaviors, in which knowl-
edge actually refers to the cognitive situation of the relevant
knowledge. Therefore, based on KAP theory, this study was
conducted to examine the level of palliative care knowledge
among healthcare providers.

Procedures. Provincial administrative districts were used as
research units in this study. The average of the palliative care
knowledge scores of all healthcare providers in a province was
used to represent the average level of the province. Firstly,
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descriptive analysis was performed. Secondly, based on spatial
statistics theory, the spatial autocorrelation of healthcare provider
knowledge in palliative care was assessed. Then, Exploratory
Regression was applied to assess all possible combinations of
candidate explanatory variables, aiming to identify the ordinary
least squares (OLS) model that best explained the knowledge
level. Finally, based on the most appropriate OLS model, the
factors that reached statistical significance were incorporated into
the geographically weighted regression (GWR) model. Table 1
presents the candidate explanatory variables used in the
exploratory regression analysis.

The methods and procedures used in this study are less
commonly used in existing research. The main application in the
medical field is in the epidemiological study of diseases.
Specifically, the methods and procedures can be used to study
the spatial distribution of diseases and their associated determi-
nants to provide a basis for decision-making in public health
interventions. This procedure was used by Kauhl et al. to study
the spatial distribution of Hepatitis C Virus infections and
associated determinants in the southern area of the Netherlands
(Kauhl et al., 2015). However, the procedure of this study has not
yet been applied in the field of health utility management. This
may result from the barriers between disciplines. The application
of the procedure in this area may open new avenues for future

research related to the management of healthcare providers in
palliative care and the allocation of human resources for health.

Description. Continuous variables were summarized as means and
standard deviations (SD), while categorical variables were pre-
sented as numbers and percentages. To visualize the nationwide
distribution of healthcare provider knowledge, a knowledge dis-
tribution map was created to provide a geographical representa-
tion of the findings.

Spatial autocorrelation. Spatial autocorrelation analysis was con-
ducted, which enables the examination of statistical relationships
between attribute values considering the spatial arrangement of
geographic features. To assess the spatial autocorrelation of
healthcare provider knowledge in palliative care, both Global
Moran’s I (Moran and Patrick, 1950) and Local Moran’s I (also
known as local indication of spatial autocorrelation, LISA)
(Anselin, 1995) were employed. The Global Moran’s I index
ranges from −1 to 1, where a value close to 1 indicates a sig-
nificant positive spatial autocorrelation, while a value near
−1 suggests a strong negative spatial autocorrelation. The for-
mulas for calculating Global Moran’s I and Local Moran’s I are as
follows (Xiao et al., 2015):

GlobalMoran’s I ¼
n∑n

i¼1∑
n
j¼1wijðxi � xÞðxj � xÞ

∑n
i¼1∑

n
j¼1wij∑

n
i¼1ðxi � xÞ2

LocalMoran’s I ¼
nðxi � xÞ∑n

j¼1wijðxj � xÞ
∑n

j¼1ðxj � xÞ2

In this formula: n is the number of areas in this study; wij is the
spatial weight matrix; xi and xj are the healthcare provider
knowledge of palliative care in area i and area j; and x is the
average value of healthcare provider knowledge of palliative care.

Exploratory regression. Exploratory regression evaluates all pos-
sible variable combinations that form a properly specified OLS
regression model (Kauhl et al., 2015). When there are multiple
exposure variables in a study and all of these variables are
reported to significantly influence the dependent variable, it can
be difficult to find an OLS model that meets all the conditions.

Table 1 Candidate explanatory variables for exploratory
regression.

Category Variables

Economic GDP per capita
Disposable income per capita

Demographic Population density
Proportion of population aged 65 and over
Average life expectancy

Health Number of hospitals per 10,000 population
Number of primary healthcare institutions per 10,000
population
Number of health personnel per 10,000 population
Number of health technicians per 1000 population
Community health center visits

Fig. 1 Palliative care pilot cities in China. This shows the national palliative care pilot cities in China.
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Exploratory regression is able to traverse all combinations of
exposure variables to find optimal combinations of driving factors
without multicollinearity and data redundancy (Feng and Tong,
2017).

Geographically weighted regression. As an extension of the
ordinary linear regression model, Geographically Weighted
Regression (GWR) (Brunsdon et al., 1998) incorporates the
spatial location of data into the regression equation, taking the
local effects of spatial objects into account. GWR specifies that the
regression coefficients vary over observations as (Fotheringham
et al., 2003):

yi ¼ β0ðui; viÞ þ∑kβkðui þ viÞxki þ εi

In this formula: yi is healthcare provider knowledge of palliative
care in area i; ðui; viÞ is the spatial coordinate of area i; xki is the
observation of the independent variable xk in area i; β0ðui; viÞ and
βjðui; viÞ are the constants and coefficient in area I, respectively;
and εi is the random error.

Results
Spatial pattern of healthcare provider knowledge of
palliative care. Among the 87 palliative care pilot cities spread
across 29 provinces in China, a total of 18,272 participants were
recruited from 903 institutions, of which 18,151 responses were
valid without missing values. The average knowledge score
(mean ± SD) was 8.61 ± 2.85 with a correct rate of 57.40%, indi-
cating a relatively low level. The spatial pattern of healthcare
provider knowledge in palliative care is illustrated in Fig. 2, with
darker areas indicating a higher level of palliative care knowledge
among healthcare providers. Jiangsu, Guangxi, and Shanghai
emerged as the top three provinces with the highest knowledge
levels. The Global Moran’s I index was 0.196 (P < 0.05), sug-
gesting a spatial positive correlation in palliative care knowledge
levels across the provinces in China. Figure 3 presents the local
spatial autocorrelation clustering phenomenon for healthcare
provider knowledge in palliative care. The LISA chart depicted
significant high-high aggregation in Jiangsu, Zhejiang, and
Shanghai, located in the east of China, while Jilin and Inner
Mongolia, located in the east of China, exhibited low-low

aggregation, indicating that physically close provinces tend to
have similar knowledge levels.

Analysis of driving factors of healthcare provider knowledge of
palliative care. According to the results of exploratory regression,
the OLS model included several independent variables with the
highest explanatory power, namely the proportion of population
aged 65 and above, average life expectancy, number of hospitals
per 10,000 population, number of primary health care institutions
per 10,000 population, number of health technicians per 1000
population, and community health center visits. Table 2 provides
the results of the OLS model, with an overall R2 of 0.5. Among the
six variables, the number of hospitals per 10,000 population
showed a negative association with healthcare provider knowl-
edge of palliative care, while the number of primary healthcare
institutions per 10,000 population and community health center
visits exhibited a positive association.

Building upon the OLS model results, we incorporated the
number of hospitals per 10,000 population, the number of
primary healthcare institutions per 10,000 population, and
community health center visits into the GWR model to explore
the spatial distribution of regression coefficients. Figure 4 presents
the outcomes of the GWR model, with an overall R2 of 0.44. It is
evident that the number of hospitals per 10,000 population and
the number of primary healthcare institutions per 10,000
population exert a stronger impact on healthcare provider
knowledge in palliative care in the northwest regions compared
to the southeast regions. Additionally, community health center
visits have a greater influence on healthcare provider knowledge
in palliative care in the northeast regions compared to the
southwest regions.

Discussion
This study represents a pioneering effort as, to the best of our
knowledge, it is the first to investigate the knowledge of palliative
care among healthcare providers across all provinces in China,
with a large sample size. It provides valuable insights into the
spatial distribution of healthcare provider knowledge of palliative
care at the provincial level and identifies the factors associated
with this knowledge. The findings reveal that the correct accuracy

Fig. 2 Spatial distribution of healthcare provider knowledge of palliative care. This shows the palliative care knowledge level of healthcare providers in
various provinces.
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of healthcare provider knowledge of palliative care is only 57.40%,
indicating that palliative care development in China is still in its
early stages. These findings can serve as a reference for future
research focusing on specific local areas or populations.

Based on KAP theory, having adequate knowledge among
healthcare providers is crucial for delivering high-quality pallia-
tive services to patients. Their level of knowledge not only
impacts their attitudes and practices but also plays a significant
role in the overall development of palliative care services in
society. While various professionals contribute to the palliative
care service team (Fernando and Hughes, 2019; Mandel, 1993;
Wang et al., 2023), healthcare providers are the primary indivi-
duals responsible for its implementation (Wu et al., 2016).
Moreover, the cultural background in China has led to a limited
understanding and acceptance of palliative care among the gen-
eral public, which may affect the availability of palliative care
services (Tam et al., 2021; Xie et al., 2020). As healthcare provi-
ders have the most direct contact with dying patients, their advice
and recommendations heavily affect patients’ medical decisions
and referrals. Therefore, it is essential for healthcare providers to
receive targeted education about the tasks and benefits of pal-
liative care in their regular practice (Collins et al., 2020). They can
play a pivotal role in raising public awareness and promoting the
importance of palliative care. The study highlights a significant
knowledge gap among healthcare providers in palliative care,

which can be attributed to the lack of comprehensive palliative
care education. Teng et al. showed that healthcare providers
demonstrated insufficient knowledge of palliative care, especially
related to psychological care, the management of pain and other
symptoms, and the application of traditional Chinese medicine
(Teng et al., 2022). Previous studies have shown that training
programs improve the knowledge and practice of healthcare
providers in palliative care (Hao et al., 2021; Kim et al., 2020;
Pelayo et al., 2011). Therefore, in order to enhance healthcare
provider knowledge and practice of palliative care across the
nation, it is crucial to implement more interventions and training
programs. These efforts will contribute to improving the overall
quality of palliative care services, meeting the growing demand
for such care, and reducing health disparities in China.

The allocation of healthcare provider knowledge of palliative
care exhibits a clear variation across space, suggesting the presence
of regional disparities in the development of palliative care services.
Moreover, the healthcare provider knowledge also demonstrates a
positive spatial autocorrelation. The World Health Organization
(WHO) advocates for the integration of palliative care strength-
ening into a country’s commitment to enhancing primary health
care (PHC) and achieving universal health coverage (UHC)
(WHO, 2021). UHC has become a key priority for numerous
countries worldwide (Sachs, 2012), and China has explicitly
prioritized health on a national level (The Lancet, 2016). Over the

Table 2 Factors associated with the healthcare provider knowledge of palliative care.

Variable Estimate P 95% CI

Intercept term 8.426 <0.001** 8.287 8.565
Proportion of population aged 65 and over 0.158 0.065 −0.010 0.326
Average life expectancy −0.220 0.059 −0.449 0.009
Number of hospitals per 10,000 population −0.384 0.001** −0.601 −0.168
Number of primary health care institutions per 10,000 population 0.220 0.024* 0.032 0.407
Number of health technicians per 1000 population 0.131 0.162 −0.057 0.320
Community health center visits 0.259 0.016* 0.054 0.465
R2 0.500

CI confidence interval.
*p < 0.05, **p < 0.01.

Fig. 3 Local spatial autocorrelation clustering phenomenon of healthcare provider knowledge of palliative care. This shows the aggregation of palliative
care knowledge levels among healthcare providers.
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past few years, the Chinese government has introduced various
health policies aimed at improving the overall health status of the
population. One notable initiative is the approval of the Healthy
China 2030 plan in 2016, which emphasizes the provision of
equitable, accessible, systematic, and continuous health services
with a focus on the entire population and the complete life cycle
(China, 2016). This life cycle approach encompasses health pro-
motion from fetal development to the end of life. Therefore,
ensuring equity and accessibility to palliative care services at the
end of life is crucial, as they are an integral part of the overall life
cycle. The knowledge level of healthcare providers, who represent a
vital human resource, serves as a significant reflection of the level
of palliative care development (Chu et al., 2022). The sociality of
healthcare providers suggests that health policies, lifestyles, cultural
practices, and other variables may have an impact on the positive
geographical correlation in knowledge levels of palliative care
shown in this study. Due to population movements, similar
environments, and common climates, neighboring provinces often
influence each other. In fact, this also aligns with Tobler’s First Law
of Geography—“everything is related to everything else, but near
things are more related than distant things (Tobler and Waldo,
1970).” Palliative care has garnered significant attention and
impact from society as a livelihood concern and public policy
topic. As a result, the emergence of palliative care is a complicated
phenomenon impacted by a wide range of intricate elements both
inside and outside the healthcare system.

Despite China’s ongoing efforts to enhance equity and accessi-
bility in healthcare services, the actual provision of healthcare is
significantly influenced by social conditions and factors. The study

findings reveal that the number of hospitals per 10,000 population,
the number of primary healthcare institutions per 10,000 popula-
tion, and community health center visits are associated with the
level of healthcare provider knowledge in palliative care. Specifi-
cally, a higher number of primary healthcare institutions per
10,000 population and increased community health center visits
positively correlate with greater palliative care knowledge among
healthcare providers, while a higher number of hospitals per 10,000
population is negatively associated with palliative care knowledge.
These findings align with the World Health Organization’s
recommendation for the decentralization of palliative care services
to the home and community (WHO, 2018). Currently, community
health centers serve as the primary providers of palliative care in
China (Li et al., 2022), which could explain the results observed in
the OLS model. In our study, the term “hospitals” encompasses
general hospitals, traditional Chinese medicine hospitals, combined
Chinese and Western medicine hospitals, ethnic hospitals, specialty
hospitals, and nursing homes while excluding primary healthcare
institutions. Compared to hospitals, healthcare providers working
in primary healthcare institutions have more opportunities to
engage with palliative care services (Commission, 2022). Therefore,
areas with a higher number of primary healthcare institutions and
greater community health center visits tend to have healthcare
providers with higher levels of palliative care knowledge (Teng
et al., 2022). Conversely, in regions with a higher concentration of
hospitals, healthcare providers are more focused on disease treat-
ment, resulting in relatively lower levels of palliative care knowl-
edge. Besides, government documents clearly state that, in addition
to providing patients with basic services such as symptom control

Fig. 4 Spatial distribution of regression coefficients. A Spatial distribution of regression coefficients of number of hospitals per 10,000 population.
B Spatial distribution of regression coefficients of number of primary health care institutions per 10,000 population. C Spatial distribution of regression
coefficients of community health center visits. This shows the extent to which different associated factors influence the level of palliative care knowledge of
healthcare providers in various provinces.
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and comfort care, palliative care is also required to provide patients
with condition assessment, psychological counseling, nutritional
guidance, and other service items (China, 2017a, 2017b). However,
in the context of China’s current widespread pilot DRG/DIP in
secondary and tertiary hospitals, palliative care service projects
involving psychological, spiritual, and social support have become
a bottleneck restricting the sustainable development of palliative
care because of the lack of a clear basis for charging fees and the
failure to reflect the value of labor, which affects the motivation of
healthcare institutions and healthcare providers to provide services
(Duckett, 2018). Furthermore, the analysis of the GWR model also
reveals a spatial distribution of regression coefficients that gradu-
ally changes across space which indicates the existence of spatial
heterogeneity. The regions where the three factors included in the
GWR model have a significant impact on healthcare provider
knowledge levels are predominantly located in the northwest and
northeast regions. This indicates that the number of different types
of medical institutions exerts a greater influence on the level of
palliative care knowledge among healthcare providers in these
areas. This may be attributed to the sparser population and smaller
number of diverse medical institutions in these regions, causing
variations in their numbers to have a more pronounced marginal
effect on healthcare providers’ palliative care knowledge levels.

While community health centers play a crucial role in pro-
viding palliative care services, it is important to recognize that
certain services require the expertise and support of specialists
and departments due to factors such as personnel qualifications,
training, and the availability of specialized equipment and drugs
(Lockman et al., 2022). Therefore, hospitals are expected to
incorporate the principles and concepts of palliative care into
their ward services and establish a coordinated mechanism with
palliative care wards in community health service centers. This
integration and collaboration between hospitals and community
health centers can effectively enhance the overall quality of pal-
liative care services and establish a well-functioning palliative care
service system. In addition to the collaboration between health-
care institutions, policymakers at both national and regional
levels should also consider adjusting the distribution of different
types of healthcare institutions based on the specific needs and
circumstances of each area. It is essential to establish a reliable
referral system that ensures seamless transitions between different
levels of healthcare providers. Furthermore, efforts should be
made to enhance the understanding of palliative care among
healthcare providers and raise public awareness about palliative
care. These measures will contribute to the overall improvement
of palliative care services and facilitate the establishment of a
comprehensive and effective palliative care system.

Conclusion
To the best of our knowledge, this study innovatively investigates
palliative care knowledge among healthcare providers across all
provinces involved in pilot programs in China. An investigation
with a large sample size was conducted, and the results were
discussed from the disparity perspective, enhancing the general-
izability and robustness of the findings. Previous studies tended to
examine the factors associated with healthcare provider knowl-
edge based on demographic characteristics, while objective social
factors have received limited attention. Using GIS technology, the
results shed light on the relatively low level of palliative care
knowledge among healthcare providers, emphasizing the need for
systematic training programs. Furthermore, the geographical
variation in healthcare provider knowledge of palliative care
suggests the existence of regional inequities in palliative care
services. The study found that a higher knowledge level was
associated with fewer hospitals and more primary healthcare

institutions and community health center visits. Notably, these
associations were particularly pronounced in the northwest and
northeast regions, indicating the importance of tailored inter-
ventions targeting the specific needs of these local areas. However,
this study may have a bias in the representation of provinces due
to the uneven distribution of pilot areas, although 29 out of 31
provinces have been included in the analysis with a large repre-
sentativeness. Besides, further studies with more associated fac-
tors are warranted to examine the availability of palliative care.

Data availability
The data that support the findings of this study can be provided
by the corresponding author, upon reasonable request.
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