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Abstract: Limited research exists on factors influencing the place of death (POD) or hospital deaths among lympho-
ma patients in China, despite the country’s significant burden of lymphoid neoplasms. This study aimed to describe
the distribution of POD among lymphoma patients and identify the factors associated with hospital lymphoma
deaths to provide evidence for developing targeted healthcare policies. Data in this study were obtained from the
National Mortality Surveillance System (NMSS). The distribution of POD among individuals who died from lymphoma
was analyzed, and factors influencing the choice of dying in the hospital were examined. Chi-square test was em-
ployed to analyze the differences in characteristic distributions. Multilevel logistic regression analysis was identify
the relationship between hospital deaths due to lymphoma and individual factors, as well as socioeconomic con-
textual variables. During 2013-2021, there were 66772 lymphoma deaths reported by the NMSS, including 44327
patients (66.39%) who died at home and 21211 (31.77%) died in the hospital. Female patients, those had a higher
level of educational attainment, retired individuals, those died of non-Hodgkin lymphoma, residents of urban areas,
patients between the ages of O and 14, and unmarried individuals had a higher probability of dying in hospitals.
Improving health care providers’ understanding of palliative care for cancer patients and prioritizing accessible ser-
vices are essential to enhance the quality of end-of-life care. These approaches ensure the equitable allocation of
healthcare resources and provide diverse options for minorities with specific preferences regarding end-of-life care.
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Introduction 2.8% due to NHL) [1]. There were 23376 and

259793 decedents due to HL and NHL, respec-

Lymphoma comprises a diverse range of
tumors affecting the blood and lymph nodes,
originating from lymphocyte abnormalities.
Based on the corresponding pathological char-
acteristics, there are two main subtypes of lym-
phoma, non-Hodgkin lymphoma (NHL) and
Hodgkin lymphoma (HL), which account for
90% and 10% of lymphoma cases, respective-
ly. According to GLOBOCAN statistics in 2020,
the estimated numbers of HL and NHL cases
were 83087 and 544352 worldwide, respec-
tively, accounting for 3.2% of the 19.2 million
new cancer cases in 2020 (0.4% due to HL and

tively, accounting for 2.8% of the 9.9 million
cancer deaths worldwide in 2020 (0.2% due to
HL and 2.6% due to NHL) [1].

Place of death (POD) has generally proven to be
a sensitive and reliable indicator of care provi-
sion during the end of life (EOL) and an outcome
measure of health care services worldwide [2,
3]. Healthcare policy-makers and scientists
have increasingly focused on this crucial quality
indicator of EOL care, and patients with end-
stage diseases deserve the opportunity to
select their preferred POD. Some studies have
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corroborated that patients with end-stage dis-
eases or advanced cancer prefer palliative care
and to die at home [4-6]. China is currently the
most populous developing country in the world,
with highly multifarious cultures and ethnicities
[7]. This presents a great opportunity to gain
insights into the mechanisms of POD and iden-
tify the determining factors that influence POD
patterns in patients with different diseases
using Chinese data. Furthermore, this study
provides pertinent guidance for the precise
allocation of medical care and health services
for patients with end-stage diseases.

China has been facing a dramatic disease bur-
den of lymphoid neoplasms in recent decades,
with an annual increase of 4.5% in the mortality
of lymphoma and myeloma [8, 9]. Some studies
have reported diverse POD distributions and
corresponding related factors among patients
with cancer, dementia, cardiovascular diseases
and pediatric diseases [10-13]. To our knowl-
edge, there have been few studies on the asso-
ciated factors of POD or hospital deaths among
patients with lymphoma. Grasping the charac-
teristics of POD among lymphoma patients is
beneficial in optimizing the utilization of health-
care resources and improving the quality of EOL
care for lymphoma patients. In this study, we
aimed to describe the POD distribution among
lymphoma patients and probe the related fac-
tors of hospital lymphoma deaths, so as to pro-
vide plausible explanations.

Methods
Data sources

Data on lymphoma deaths were obtained from
the National Mortality Surveillance System
(NMSS), which is housed in the Chinese Center
for Disease Control and Prevention (China
CDC). The disease surveillance point system
was primarily established in 1978 with 2 pilot
surveillance points in Beijing [14]. After the sub-
sequent development of surveillance mecha-
nisms, surveillance points increased to 145
points covering 10 million people in 1990 and
further expanded to 161 points covering 73 mil-
lion people in 2004 [15]. The disease surveil-
lance point system merged with the vital regis-
tration system in 2013, intending to provide
provincially representative mortality surveil-
lance information. The surveillance system
encompassing 605 points of observation
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across 31 provinces monitored a population of
over 300 million individuals, accounting for
24% of the total population [15]. The NMSS
also gradually achieved internet-based report-
ing, which greatly improved the effect of mortal-
ity surveillance, making routine collections
more convenient, efficient and thorough. The
ethics committee of the Chinese Center for
Disease Control and Prevention approved this
study. The research was conducted without
the accessibility of individual participant
information.

Mortality data extraction

The underlying cause of death (COD) in the
NMSS is recorded by using the International
Classification of Diseases 10" Revision (ICD-
10). We extracted all deaths between 2013
and 2021 where lymphoma (NHL or HL) was
identified as the underlying COD.

Variables

We grouped the POD of lymphoma patients
into five categories: hospitals, home, nursing
homes, on the way to hospitals and others/
unknown. For explanatory variables, we includ-
ed location (for which we defined districts as
urban areas and counties as rural areas),
demographics (sex, age, ethnicity, marital sta-
tus), socioeconomic status (SES, including the
level of educational attainment and occupa-
tion), and disease-related factors (underlying
COD, highest-level diagnostic institutions, high-
est-level diagnosis basis) [16, 17]. We analyzed
age (years) as an ordinal 3-category variable
(0-14, 15-64, 65 and above) rather than as a
continuous variable to facilitate interpretation
and comparison with other studies.

Statistical analysis

We first depicted the POD distribution among
lymphoma patients based crucial features from
2013 to 2021. Chi-square test was employed
to examine the differences in characteristic
distributions among nominal classes. Subse-
quently, we conducted multilevel logistic regres-
sion to identify the relationships of hospital
lymphoma deaths with individual factors and
socioeconomic contextual variables. Hence, we
classified deaths at home, nursing homes, on
the way to hospitals and others/unknown as
“out-of-hospital lymphoma deaths”. Multiple
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86772 participants extracted from the
NMSS database between 2013 and 2021
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Associated factors of hospital
lymphoma deaths

multilevel
logistic regression

Table 2, Figure 4

Figure 1. Study flow.

models were constructed separately. First,
Model 1 was the ordinary null model that
included fixed and random intercepts and was
fitted to investigate spatial variations across
multiple scales, among which random inter-
cepts accounted for the clustering of partici-
pants (level 1) within provinces (level 2).
Random effects at the individual level were
thus translated into the median odds ratio
(MOR), which indicated the median value of the
odds between the area with the highest out-
come probability and the area with the lowest
[18]. To explore the extent to which these per-
sonal and contextual variables affected the
probability of patients with lymphoma dying in
the hospital, demographics (Model 2), SES
(Model 3), underlying COD (Model 4), and
region (Model 5) were input into the multivari-
able logistic model, respectively, and the pro-
portional change in variance (PCV) was calcu-
lated for each submodel. PCV generally indi-
cates how several factors contribute to a
model, but it reflected the proportion of vari-
ance associated with newly added variables in
this study [19-22]. In this way, we could verify
whether the potential impact of contextual
variables on hospital lymphoma deaths was
dependent on each individual-level variable
[23-25]. Furthermore, an analogous analysis
among NHL and HL deaths was specifically
performed to identify corresponding factors
that might be influential in the deaths of the
two staple categories of lymphoma patients. In
all hypothesis tests, a P value cutoff of 0.05
was considered statistically significant. All rele-
vant analyses were performed in R 4.2.1 (R
Core Team, Vienna, Austria) and the ArcGIS
program.
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Role of the funding source

The funders of this study played no role in the
study design, data collection, data analysis,
data interpretation, or writing of the report. The
corresponding authors had full access to all the
data in this study and held the final responsibil-
ity for the decision to submit for publication.

Results

Characteristics of the POD distribution among
lymphoma patients

The flow diagram used in this study is present-
ed in Figure 1. During 2013-2021, there were
66772 lymphoma deaths reported by the
NMSS, including 44327 patients who died
at home (66.39%), 21211 in the hospital
(31.77%), 301 in a nursing home (0.45%), 497
on the way to a hospital (0.74%) and 436 others
(0.65%) (Table 1). Home was still the primary
preferred POD among lymphoma patients, and
disparities in the POD distribution by important
characteristics were also present. Hospitals
became a more common POD after 2013,
although home was the leading POD for both
male and female lymphoma patients (Figure 2).
In contrast to rural areas, patients from urban
areas were more likely to die in the hospital
(Figure 3). Similar results were discovered in
the POD distribution of lymphoma among prov-
inces. In addition, we found that all age groups
had a higher proportion of hospital deaths in
urban areas. In contrast, younger patients were
more likely to die in hospitals in rural areas.
Furthermore, at a national level, there was no
distinct change with time among each age
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Table 1. Characteristics of place of death (POD) distribution among lymphoma deaths from the Na-
tional Mortality Surveillance System (NMSS) in China, 2013-2021

Medical and Out of medical and healthcare institutions

Characteristics Total healthcare Nursing Ontheway Others/
institutions homes to hospitals Unknown
Total 66772 21211 44327 301 497 436

Location
Urban 28128 13850 13678 206 200 194
Rural 38644 7361 30649 95 297 242
P value <0.001

Region
Eastern 33672 10599 22468 185 218 202
Central 19378 6176 12814 79 168 141
Western 13722 4436 9045 37 111 93
P value <0.001

Sex
Male 41280 12928 27584 194 318 256
Female 25492 8283 16743 107 179 180
P value 0.008

Age group, years old
0-14 762 373 357 2 14 16
15-64 26117 8445 17156 74 223 219
65 and above 39893 12393 26814 225 260 201
P value <0.001

Ethnicity
Han 63745 20558 42019 283 462 423
Other ethnics 3027 653 2308 18 35 13
P value <0.001

Marital status
Married 52728 17107 34753 150 393 325
Unmarried 3340 1415 1784 50 41 50
Widowed/Divorced 10425 2585 7630 99 60 51
Unknown 279 104 160 2 3 10
P value <0.001

Education
Junior high school and below 55108 13197 40983 227 366 335
Senior high school 7179 4500 2495 45 73 66
College and above 4485 3514 849 29 58 35
P value <0.001

Occupation
Agricultural-related personnel 39490 4694 34288 87 222 199
Retired 10518 6903 3396 78 81 60
Unemployment/Student 4024 2009 1891 32 49 43
Worker/Self-employed/Enterprise manager 6671 3966 2533 36 84 52
Professional/Staff/Civil servant 675 514 143 1 14 3
Others/Unknown 5394 3125 2076 67 47 79
P value <0.001

Underlying cause of death
HL 4087 1201 2810 19 32 25
NHL 62685 20010 41517 282 465 411
P value 0.02

Region: Western: Inner Mongolia, Guangxi, Chongging, Sichuan, Guizhou, Yunnan, Tibet, Shaanxi, Gansu, Qinghai, Ningxia, Xinjiang; Central:
Shanxi, Jilin, Heilongjiang, Anhui, Jiangxi, Henan, Hubei, Hunan; Eastern: Beijing, Tianjin, Hebei, Liaoning, Shanghai, Jiangsu, Zhejiang, Fujian,
Shandong, Guangdong, Hainan. We used the chi-square test to examine the differences in characteristic distributions among nominal classes.
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group. Compared with elderly patients, lympho-
ma patients younger than 45 years old were
more likely to spend their last days in the hospi-
tal before dying (Figure S1). Another interesting
finding was that Beijing and Shanghai were the
top two provinces with the highest proportions
of hospital deaths, but Jiangsu and Zhejiang
were the top two provinces with the highest
proportions of at-home deaths, which were
observed in both HL and NHL patients (Figures
S2, S3 and S4). We analyzed the spatial pat-
terns of hospital lymphoma deaths based on
the average data of hospital lymphoma deaths
in China from 2013 to 2021 (Figure S5).

Associated factors of hospital lymphoma
deaths

Furthermore, we constructed multilevel models
to explore the relationships of hospital lympho-
ma deaths with individual factors and socio-
economic contextual variables. From 2013 to
2021, multilevel modeling results demonstrat-
ed that differences in demographics (age, sex,
ethnicity, marital status) and individual SES
(education, occupation) substantially contribut-
ed to explaining 23.27% of spatial variations
among hospital lymphoma deaths below the
province scale when comparing Model 1 with
Model 3 (Table 2). Moreover, the MOR of Model
3 (1.79, greater than 1) also indicated signifi-
cant regional variations and helped explain
individual differences in POD. In Model 5,
23.29% of the variation (MOR of 1.75) was
explained by both individual factors and contex-
tual factors. Specifically, female patients (OR:
1.22, 95% CI: 1.17-1.27), those with a higher
level of educational attainment (OR: 3.37, 95%
Cl: 3.09-3.67), retired individuals (OR: 9.62,
95% Cl: 9.02-10.25), those died of NHL (OR:
1.12, 95% Cl: 1.02-1.22), residents in urban
areas (OR: 1.55, 95% CI: 1.48-1.63), patients
between the ages of O and 14 (OR: 1.25, 95%
Cl: 1.04-1.50), or unmarried individuals (OR:
1.24,95% Cl: 1.12-1.37) had a higher probabil-
ity of dying in hospitals than their counterparts.
In contrast, the probability of hospital lympho-
ma deaths was lower among patients who were
ethnic minorities (OR: 0.58, 95% CI: 0.52-0.65)
or were widowed or divorced (OR: 0.64, 95% CI:
0.60-0.68). Additionally, we further verified the
associations between factors and NHL deaths
(Figure 4). Sex and educational attainment
were not prominent among potential contribut-

4252

ing factors for NHL deaths. Among lymphoma
patients, residents and children (aged between
0 and 14) in western China were more likely to
die from NHL.

Discussion

Using nationally representative mortality data
for lymphoma, we depicted the distribution
of POD among lymphoma decedents and
explored the related factors that could poten-
tially influence the decision to die in the hospi-
tal among lymphoma patients. The results of
this study showed that from 2013 to 2021,
home was the most frequent POD among lym-
phoma patients. Moreover, female patients,
the youngest patient group, those of Han eth-
nicity, unmarried individuals, retired individu-
als, residents of urban areas, those with a high-
er SES, or those who died from NHL had a high-
er likelihood of dying in hospitals compared to
their counterparts.

Home was the leading POD among lymphoma
patients

Among all the 66772 lymphoma decedents
during 2013-2021, 66.39% (44327 patients)
died at home, followed by those who died in
hospitals (21211 deaths, 31.77%). In accor-
dance with the distribution of POD in the third
national retrospective survey on CODs from
2004 to 2005 in China (the rate of at-home
deaths among Chinese residents was 72%),
home was also the leading POD among lympho-
ma patients in China [26]. However, there are
few studies on POD among lymphoma patients.
Therefore, we compared our results with the
POD of other leading diseases. Similarly, Gu et
al. reported that in their prospective question-
naire study, 53.64% of terminally ill patients
with cancer chose home as the preferred POD,
which was the most common POD among
patients [27]. Wang et al. also found that home
was the leading POD among cardiovascular
disease patients in China, the proportion of
which was higher than 70% [28]. In Malaysia, a
study conducted by Ho JFV et al. revealed that
52.1% of advanced cancer patients expressed
a preference for dying at home, despite the
high prevalence of symptoms [29]. Gomes et al.
conducted a global survey on the preferences
of terminally ill cancer patients regarding the
POD and found that over two-thirds of the
patients preferred to die at home [30]. In a
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Table 2. Associated factors of hospital lymphoma deaths from National Mortality Surveillance System (NMSS) in China, 2013-2021: estimated

from multilevel logistics regression

Factors

Model 1 OR (95% Cl)

Model 2 OR (95% Cl)

Model 3 OR (95% ClI)

Model 4 OR (95% ClI)

Model 5 OR (95% ClI)

Fixed effect

Constant

Year (2013-2021)

Location (Reference: Rural)
Urban

Sex (Reference: Male)
Female

Age groups, years old (Reference: 65 and above)
0-14
15-64

Ethnicity (Reference: Han)
Other ethnics

Marital Status (Reference: Married)
Unmarried
Widowed/Divorced
Unknown

Education (Reference: Junior high school and below)
Senior high school
College and above

Occupation (Reference: Agricultural-related personnel)
Retired
Unemployment/Student
Worker/Self-employed/Enterprise manager
Professional/Staff/Civil servant
Others/Unknown

Underlying cause of death (Reference: HL)
NHL

Region (Reference: Eastern)
Central
Western

Random effects

Variance among provinces (SE)

MOR

PCV (%)

0.48 (0.38-0.61)*

0.47 (0.68)
1.92

0.23 (0.18-0.29)*
1.01(1.01-1.02)*

4.06 (3.90-4.22)*

1.08 (1.04-1.12)*

1.94 (1.63-2.32)*
1.08 (1.04-1.12)*

0.58 (0.53-0.64)*

1.54 (1.41-1.68)*
0.61 (0.58-0.65)*
1.07 (0.82-1.40)

0.43 (0.65)
1.87
7.46

0.11 (0.09-0.14)*
0.99 (0.98-1.00)*

1.55 (1.48-1.63)*

1.22 (1.17-1.27)*

1.25 (1.04-1.50)*
1.16 (1.10-1.21)*

0.59 (0.52-0.66)*

1.24 (1.12-1.37)*
0.64 (0.60-0.67)*
1.00 (0.75-1.34)

2.09 (1.96-2.22)*
3.37 (3.09-3.67)*

9.60 (9.01-10.23)*
5.06 (4.68-5.48)*
6.91 (6.44-7.41)*
9.30 (7.61-11.36)*
6.34 (5.86-6.86)*

0.37 (0.61)
1.79
23.27

0.10 (0.08-0.12)*
0.99 (0.98-1.00)*

1.55 (1.47-1.62)*

1.22 (1.147-1.27)*

1.25 (1.04-1.50)*
1.16 (1.10-1.21)*

0.58 (0.52-0.65)*

1.24 (1.12-1.37)*
0.64 (0.60-0.68)*
1.00 (0.75-1.34)

2.09 (1.96-2.22)*
3.37 (3.09-3.67)*

9.62 (9.02-10.24)*
5.07 (4.68-5.48)*
6.92 (6.45-7.42)*
9.31(7.62-11.37)*
6.35 (5.87-6.87)*

1.12 (1.02-1.22)*

0.37 (0.61)
1.79
23.28

0.08 (0.06-0.11)*
0.99 (0.98-1.00)*

1.55 (1.48-1.63)*

1.22 (1.17-1.27)*

1.25 (1.04-1.50)*
1.15 (1.10-1.21)*

0.58 (0.52-0.65)*

1.24 (1.12-1.37)*
0.64 (0.60-0.68)*
1.00 (0.75-1.34)

2.09 (1.96-2.22)*
3.37 (3.09-3.67)*

9.62 (9.02-10.25)*
5.07 (4.68-5.48)*
6.92 (6.46-7.42)*
9.31(7.62-11.37)*
6.35 (5.87-6.87)*

1.12 (1.02-1.22)*

1.55 (0.90-2.66)
1.29 (0.79-2.10)

0.34 (0.59)
1.75
23.29

Abbreviations: OR, odd ratio; Cl, confidence interval; SE, standard error; MOR, median odds ratio; PCV, Proportional change in variance; “*” means P<0.05. Region: Western: Inner Mongolia, Guangxi, Chongging, Sichuan, Guizhou, Yunnan,

Tibet, Shaanxi, Gansu, Qinghai, Ningxia, Xinjiang; Central: Shanxi, Jilin, Heilongjiang, Anhui, Jiangxi, Henan, Hubei, Hunan; Eastern: Beijing, Tianjin, Hebei, Liaoning, Shanghai, Jiangsu, Zhejiang, Fujian, Shandong, Guangdong, Hainan.
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Factors

Year (2013-2021)

Location (Reference: Rural)
Urban

Sex (Reference: Male)
Female

Age groups, years old (Reference: 0-14)
15-64
65 and above

Ethnicity (Reference: Han)
Other ethnics

Marital Status (Reference: Married)
Unmarried
Widowed/Divorced
Unknown

Education (Reference: Junior high school and below)
Senior high school
College and above

Occupation (Reference: Peasant)
Retired
Unemployment/Student
Worker/Self-employed/Enterprise manager
Professional/Staff/Civil servant
Others

Region (Reference: Western)
Central
Eastern

OR (95%Cl)

- 1.06 (1.04-1.07)*
e 1.40 (1.30-1.51)*
e 1.01 (0.95-1.08)

0.55 (0.37-0.78)"
0.55 (0.37-0.78)"

1.28 (1.09-1.52)*

e 0.75 (0.65-0.88)"
I 0.97 (0.89-1.07)
0.95 (0.60-1.62)
P 1.07 (0.96-1.20)
e 1.03 (0.90-1.20)
—— 0.81 (0.73-0.90)*
e 0.86 (0.75-1.00)"
R 0.81(0.72-0.91)"
L 0.91 (0.66-1.30)
—— 0.94 (0.83-1.08)
e 0.87 (0.79-0.95)"
. 0.90 (0.82-0.98)"

T 1

1 15 2

Figure 4. Associated factors of non-Hodgkin lymphoma (NHL) deaths in China, 2013-2021: estimated from multi-
level logistics regression. Abbreviations: OR, odd ratio; Cl, confidence interval; “*” means P<0.05. Region: Western:
Inner Mongolia, Guangxi, Chongging, Sichuan, Guizhou, Yunnan, Tibet, Shaanxi, Gansu, Qinghai, Ningxia, Xinjiang;
Central: Shanxi, Jilin, Heilongjiang, Anhui, Jiangxi, Henan, Hubei, Hunan; Eastern: Beijing, Tianjin, Hebei, Liaoning,
Shanghai, Jiangsu, Zhejiang, Fujian, Shandong, Guangdong, Hainan.

cross-sectional study, Cohen et al. collected
data about the POD of people with cancer from
14 countries across 4 continents, and they
reported that there was a large variation in the
POD among countries, with the rate of cancer
patients dying at home ranging from 12%
(South Korea) to 57% (Mexico) [31]. Several
factors could contribute to this phenomenon.
First, previous studies have proposed a three-
stage evolutionary hypothesis to explain the
variations in the distribution of POD over the
past century [7, 32]. In the first stage, home
deaths accounted for over 90% of all deaths in
the early 20th century due to limited health-
care resources and underdeveloped medical
technologies. In the second stage, the propor-
tion of hospital deaths steadily increased,
reaching 70% to 80% of all deaths in most
developed countries after the 1970s, primarily
driven by advancements in medical technolo-
gies and improved access to healthcare ser-
vices. In the third stage, there has been a level-
ing off or decline in hospital deaths and a rise
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in home deaths in the United States and other
Western countries, attributed to an increased
emphasis on the quality of end-of-life care.
According to the hypothesis, most developed
countries are currently in stage 2 or transition-
ing from stage 2 to stage 3, depending on the
level of palliative care. As the world’s largest
developing country, China is believed to at its
first stage or in a transition from stage 1 to
stage 2, owing to its substantial population
base, imbalanced distribution of healthcare
resources, and early stage of palliative care
implementation. Besides, There is a Chinese
proverb that says, “The falling leaves return to
the roots”. The Chinese culture makes a great
impact on the end-of-life choices. Home brings
a sense of belonging to suffering end-stage
patients, so patients with lymphoma are more
willing to die at home. In some cases, lympho-
ma patients do not respond to treatment, and
further efforts are in vain. Chinese doctors
might suggest this type of patient go home with
palliative care [33].
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Factors affecting death in hospitals among
lymphoma patients

To facilitate the rational allocation of health-
care services for lymphoma patients at the
EOL, we identified relevant factors that might
be influential in hospital deaths at both the
individual and provincial levels. Overall, individ-
ual factors accounted for nearly half of the
explained variations in hospital lymphoma
deaths, while contextual socioeconomic fac-
tors contributed little to it.

We found that the following demographic vari-
ables were correlated with hospital lymphoma
deaths: sex, age, marital status and ethnic
group. Females were more likely to die in hospi-
tals because their life expectancy was usually
longer than that of males. Consequently, elder-
ly men often continue to live with their spouses
and stay at home even when they are in poor
health conditions. In contrast, elderly women
are more likely to be widowed or live alone in
old age and choose institutional help as they
became more debilitated [34]. Regarding age,
the results exhibited that pediatric patients
were more inclined to die in hospitals than
patients in other age groups. Similar results
were also found in England, where children
diagnosed with a life-limiting conditions were
more likely to die in hospitals [35]. Due to the
inherent risk of death associated with lympho-
ma in children, despite the utilization of power-
ful therapies, it is not surprising that children
turn to medical institutions for assistance and
care. There was, in addition, one equally
momentous point. These children were likely to
receive bone marrow transplantation, which is
associated with a high mortality [36]. In con-
trast, elderly patients with lymphoma might
return home due to traditional concept of
“The falling leaves return to the roots”. Similar
to other findings, we found that being unmar-
ried tended to be a crucial risk factor for hospi-
tal lymphoma deaths compared with being
married, and this has also been observed in
other cancer-related findings [31, 37]. Married
patients may obtain sufficient support from
their spouses or other family members,
enabling them to accept treatment at home.
However, unmarried patients, who may live
alone and experience feelings of loneliness,
often rely on medical institutions as the prima-
ry support. Ethnic differences have proven to
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be influential in POD [38]. In our study, the eth-
nic minority group was also reported to have a
lower probability of dying in hospitals, which
might result from their sociocultural environ-
ment.

We also investigated whether SES-related vari-
ables influenced the probability of deaths
occurring in hospitals. In our models, educa-
tional attainment and occupation had signifi-
cant effects on lymphoma-related deaths in
hospitals. The higher the level of education, the
more likely patients were to die in hospitals.
Conventionally, patients with higher education
levels were likely to have better financial
resources, be more optimistic, and actively
accept treatment and nursing care. Compared
with other occupations, agricultural workers
may be limited by their work and payment
capacity. Therefore, they might refuse to receive
hospital medical care and consequently exhibit
a decreased probability of passing away in a
hospital setting. However, our results regarding
SES characteristics are opposite to some
Western findings. A retrospective cohort study
conducted in Canada showed that patients
with lower socioeconomic levels had higher
odds of dying in medical institutions [39].
Similarly, a study in Spain reported that higher
SES might result in a higher likelihood of dying
at home [40]. A systematic review based on the
POD among cancer patients found that, com-
pared to low-income individuals, high-income
individuals were more inclined to die at home
[41]. This situation may result from individuals
with a higher SES being able to afford and
access high-quality healthcare services at
home in developed countries, which is different
from the reality of China. China is the most pop-
ulous developing country in the world, so it
presents challenges to provide sufficient home-
based care services on a large scale.

Implications

The current characteristics of POD distribution
among lymphoma deaths can be attributed to a
complex interplay of multiple factors. With a
profound influence from the core values of
Confucianism, especially the principles of loy-
alty, filial piety, and benevolence. It is expected
that home deaths will continue to maintain
their current patterns in the foreseeable future.
Furthermore, individual-level factors are likely
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to remain the primary contributors to the varia-
tions observed in POD choices. We offer recom-
mendations for improving the quality of EOL
care for lymphoma patients. First, recognizing
that a significant proportion of patients pass
away at home, it is essential to establish and
enhance home-based EOL care programs.
These programs should cater specifically to
the needs of lymphoma patients during their
final stages, aiming to bridge the gap between
hospital and home care in the coming years.
Second, we also found that some individuals
with lower SES were less likely to die in the
hospital. This disparity could indicate an inequi-
table allocation of medical and healthcare
resources among various subpopulations.
Third, substantial provincial variations in the
distribution of POD hinted that the needs
for region-specific and demographic-oriented
strategies. Healthcare resource allocation
should be tailored to address the specific
needs of vulnerable subpopulations, aiming to
improve the quality of medical care by providing
accessible and affordable healthcare services.

Limitations

To our knowledge, this is the first and largest
study conducted to investigate the trends of
POD distribution among lymphoma patients in
China, and our study contributes to filling a gap
in this field. Moreover, we performed multilevel
analysis to demonstrate the associated deter-
minants of POD for end-stage lymphoma
patients and interpretated the contributions of
each demographic, socioeconomic and contex-
tual feature. However, there were several limita-
tions to our study. We failed to cover sufficient
potential factors that might be influential in
hospital lymphoma deaths, such as personal
preference, family care, and family income.
Therefore, it is necessary to address these defi-
ciencies in future studies by collecting more
comprehensive and relevant information and
employing a more refined classification of POD
among lymphoma patients.

Conclusion

In China, home remained the leading POD in
lymphoma patients, and demographics and
individual SES contributed a great deal to hos-
pital deaths among lymphoma patients com-
pared with contextual socioeconomic factors.
These findings may support the promotion of
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home-based EOL care procedures in China
and offer guidance for region-specific and
demographic-oriented allocation of medical
resources.
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