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Exploring the influencing factors of unmet ==

palliative care needs in Chinese patients
with end-stage renal disease undergoing
maintenance hemodialysis: a cross-sectional
study

Xuefei Wang', Yongzhen Mo, Yingying Yuan?, Yi Zhou?, Yan Chen', Juan Sheng' and Jing Liu?

Abstract

Background The role of palliative care for end-stage renal disease (ESRD) patients have been proven in some devel-
oped countries, but it is still unclear in the mainland of China. In fact, patients with ESRD experience many unmet pal-
liative care needs, such as physical, psychological, social and spiritual needs, but the factors influencing these needs
have not investigated.

Methods A cross-sectional study was conducted at two hemaodialysis centers in the mainland of China from January
to September 2022. Convenience sampling was used to collect data on the participants’ socio-demographics, clinical
characteristics, the Palliative Care Outcome Scale (POS), the Dialysis Symptom Index (DSI), the Karnofsky Performance
Status Scale (KPS), the Patient Health Questionnaire-9 item (PHQ-9), and the Social Support Rate Scale (SSRS). Data
were analyzed using latent profile analysis, Kruskal-Wallis test, one-way analysis of variance (ANOVA), the chi-square
test and multinomial logistic regression analysis.

Results Three hundred five participants were included in this study, and divided palliative care needs into three cat-
egories: Class 1, mild palliative care needs (n=154, 50.5%); Class 2, moderate palliative care needs (n=89, 29.2%); Class
3, severe palliative care needs (=62, 20.3%). Based on the analysis of three profiles, the influencing factors of unmet
needs were further analyzed. Compared with Class 3, senior high school education, the household per capita monthly
income < 2,000, low KPS scores, high PHQ-9 scores, and low SSRS scores were less likely to be in Class 1 (OR=0.03,
P=0.012; OR=0.003, P<0.001; OR=1.15, P<0.001; OR=0.55,P<0.001; OR=1.35, P=0.002; respectively) and Class 2
(OR=0.03, P=0.007; OR=0.05, P=0.011; OR=1.10, P=0.001; OR=0.60, P=0.001; OR=1.32, P=0.003; respectively),

and high symptom severity were less likely to be in Class 1 (OR=0.82, P=0.001). Moreover, compared with Class 1,

the household per capita monthly income < 2,000 (OR=16.41, P<0.001), high symptom severity scores (OR=1.12,
P=0.002) and low KPS scores (OR=0.95, P=0.002) were more likely to be in Class 2.

Conclusions This study showed that almost half of ESRD patients receiving MHD presented moderate to severe pal-
liative care needs, and the unmet needs were mainly affected by education level, financial pressure, functional status,
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symptom burden and social support. In the future, it is important to identify the populations with the greatest need
for palliative care and consider the influencing factors of unmet needs from a comprehensive perspective, so as to

help them improve health-related quality of life.

Keywords End-stage renal disease, Hemodialysis, Palliative care, Risk factors, Unmet need

Background

Hemodialysis (HD) has become the mainstay of treat-
ment for patients with end-stage renal disease (ESRD)
[1]. By 2020, there were about 632,000 maintenance
hemodialysis (MHD) patients in the mainland of China
[2]. Although treatment can prolong survival, the current
dominant healthcare delivery model for ESRD patients
focus almost exclusively on optimizing the delivery of
dialysis care, to the extent that patient needs other than
dialysis treatment are largely ignored [3]. Notably, the
long-term nature and complexity of the disease has a
great impact on patients’ physical, psychological, men-
tal and daily life [4—6]. What’s more, previous studies
showed that patients with ESRD near the end-of-life
experienced increased rates of hospitalization and inva-
sive treatment [7], as well as lower family ratings of the
quality of end-of-life care [8].

Palliative care is a new nursing model aimed at allevi-
ating patients’ suffering and improving health-related
quality of life (HRQOL) [9]. The positive effects of pallia-
tive care on symptom management [10], hospitalization
rates [11], medical costs [11], and end-of-life care quality
[12] in ESRD patients had been validated in some stud-
ies. Despite the concept of non-cancer palliative care has
gradually attracted attention, the main object of palliative
care in clinical practice is still advanced cancer patients
in the mainland of China [13].

In particular, needs assessment is the first step in
implementing palliative care [9]. Previous original stud-
ies on the palliative care needs of ESRD patients mainly
focused on the content assessment of needs, which
showed that the unmet palliative needs of ESRD patients
were mainly reflected in physical, emotional, psychoso-
cial, spiritual, informational and practical issues [14, 15].
However, it is not clear what factors influence the unmet
need of patients.

A systematic review of palliative care needs for severe
illnesses in Africa showed that individuals (patients and
families), health and disease, environment, and treatment
predicted patients’ unmet needs [16]. In addition, the
social ecological model with the holistic view as the core
indicated that patients’ unmet needs were influenced by
the interactions among personal (e.g., demographics,
physiological condition, psychological disposition), inter-
personal (e.g., social support), community (e.g., prox-
imity to suitable services & resources) and policy (e.g.,

available assistance for medical costs) [17]. On top of
that, the model was often used to analyze the factors that
contribute to the unmet needs of patients with advanced
cancer and cardiovascular disease in an attempt to pro-
vide them with palliative and supportive care [17-19].

Although previous studies explored the influencing
factors of palliative care needs for patients with other
chronic malignant and non-malignant diseases (e.g.,
advanced cancer, Parkinson’s disease), they analyzed the
palliative care need score as a continuous variable, ignor-
ing the heterogeneity of individual needs [20, 21]. Poten-
tial profile analysis is an individual-centered classification
of samples based on different characteristics of individu-
als, and can show the proportion of people in each cat-
egory [22]. Its classification accuracy is higher than the
traditional classification method, and it has become a
powerful tool to solve the problem of continuous vari-
able classification, and has been widely used in the field
of medicine and psychology [23-25].

In order to accurately identify the main subjects of pal-
liative care and meet their physical, psychological, social
and spiritual needs. The purpose of this study was to
classify the level of palliative care needs of patients with
ESRD undergoing MHD based on latent profile analysis,
and to explore the influencing factors of unmet needs.

Methods
Study setting and participants
From January to September 2022, a cross-sectional
study was conducted at the HD centers of BenQ Medical
Center and Jiangsu Province Geriatric Hospital in Nan-
jing, Jiangsu Province, China. In general, MHD patients
came to the hospital 2—3 times a week for HD treatment,
and we recruited them when they came to the hospital.
After obtaining participants’ consent, two trained per-
sonnel explained the purpose and content of the ques-
tionnaire to the participants. These questionnaires were
mainly self-reported by the patients. When the patients
could not complete these questionnaires independently
(such as visual impairment), the researcher helped them
complete these questionnaires. Ultimately, we recruited
305 MHD patients, which was sufficient to test the logis-
tic regression analysis because the ideal sample size was
at least 5-10 times each variable [26].
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Eligible participants should meet the following criteria:
1) CKD stage V, with an estimated glomerular filtration
rate (eGFR) <15 ml/min/1.73m? (using Cockcroft-Gault
Formula); 2) Duration of HD treatment > 3 months, regu-
lar HD > 2 times a week; 3) Age > 18 years old; 4) Normal
cognitive function and language communication. Partici-
pants will be excluded if suffering from other serious dis-
eases such as cancer or recent traumatic events.

Variables and measures

Socio-demographics and clinical characteristics

A self-designed questionnaire was used to collect general
information on socio-demographics and clinical charac-
teristics, including age, gender, education level, place of
residence, marital status, per capita monthly household
income, health insurance status, primary cause, duration
of MHD since diagnosis, and some laboratory indicators
(e.g., Serum phosphorus, Serum calcium, Hemoglobin,
Intact parathyroid hormone and Clearance index of
urea) for the last three months were sought from medical
records.

The Palliative Care Outcome Scale (POS)

The Palliative Care Outcome Scale (POS) was widely
used to investigate the palliative care needs of patients
with chronic or progressive disease, regardless of their
diagnostic and clinical setting [27-29]. The 10 items of
the tool cover the domains related to palliative care, such
as physical, emotional, mental, spiritual, information pro-
vision and support. Each item is scored from 0 (best) to
4 (worst), with a total score of 0—40 [30]. A higher score
indicate the greater unmet needs [20]. The Chinese ver-
sion of the POS had been proved to good reliability and
validity (Cronbach’s a=0.746) [31], and the Cronbach’s
a in this study was 0.822. This scale is available for free
from the POS website (https://pos-pal.org/maix/pos-
downloads.php) [32].

The Dialysis Symptom Index (DSI)

The Dialysis Symptom Index (DSI) was commonly used
to assess symptoms and severity in MHD patients [33].
The tool includes a total of 30 items that target specific
physical or emotional symptoms. Enrolled participants
were asked to report the presence (yes or no) of each
symptom during the past week, and if the symptom was
present, a 5-point Likert scale (1 ="not at all bothersome"
to 5="bothers very much") was used to evaluate the
severity of symptoms. Two scores were generated from
the DSI [34, 35]. First, an overall symptom burden score
was developed based on the total number of reported
symptoms, with scores ranging from 0 to 30. Second, an
overall symptom severity score was generated by sum-
ming the severity scores for each reported symptom, with
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scores ranging from 0 to 150. The Mandarin version of
the DSI had shown good reliability and validity (Cron-
bach’s a=0.87) [36]. The Cronbach’s « for the tool in this
study was 0.844.

The Karnofsky Performance Status Scale (KPS)

The Karnofsky Performance Status Scale (KPS) was a val-
idated tool for assessing functional status, and had been
used extensively in dialysis patients [36, 37]. The patient’s
functional status was rated on a scale of 0 (“death”)-100
(“no evidence of disease, no symptoms”), and with higher
scores indicating better health.

The Patient Health Questionnaire-9 item (PHQ-9)

The Patient Health Questionnaire-9 item (PHQ-9) was
used to assess depressive symptoms experienced in the
past two weeks [38]. The nine items of the tool were
based on the criteria for evaluating symptoms of major
depression in the Diagnostic and Statistical Manual of
Mental Disorders (DSM-IV). Each item was scored on
a 4-point Likert scale ranging from 0 (“not at all”) to 3
(“nearly every day”). The total range of 0-27, with higher
scores indicating higher levels of depression. The tool
had been verified in Chinese population (Cronbach’s
a=0.842) [39]. In this study, the Cronbachs a of the
PHQ-9 was 0.827.

The Social Support Rate Scale (SSRS)

The Social Support Rate Scale (SSRS) was designed by
Xiao [40], and used to evaluate the level of social sup-
port. The scale included 3 dimensions (objective support,
subjective support and utilization of social support) and
10 items. Questions 1-4, 8—10 were rated on a 4-point
Likert scale, with 1 representing "cannot get support" and
4 representing "get sufficient support". Question 5 calcu-
lated the total score of the five items:A, B, C, D, E. Each
item used a 4-point Likert scale, with 1 representing "no
support" and 4 representing "full support". If the answers
to questions 6 and 7 were "no source," participants scored
0; If the answers were "from the following sources," par-
ticipants rated the number of listed sources. The total
score ranged from 12 to 66, with higher scores indicating
better levels of social support. The Cronbach’s « of the
SSRS in Chinese samples was 0.80 [41], and Cronbach’s a
for the scale in this study was 0.846.

Data analyses

Mplus 8.3 software was used for the latent profile anal-
ysis (LPA) [42]. The model fit evaluation criteria were
Akaike Information Criterion (AIC), Bayesian Informa-
tion Criterion (BIC), sample-size-adjusted BIC (SABIC),
Entropy, Lo-Mendell-Rubin (LMR) and Bootstrap Likeli-
hood Ratio Test (BLRT) [43]. Smaller values of AIC, BIC,
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SABIC suggest an improved model fit. Entropy is a way of
assessing the effect produced by each group of LPA, with
a value equal to or greater than 0.80 indicating better
results. LMR and BLRT were used to compare the fitting
differences of the model, if the P-value of these two indi-
cators reaches a significant level, it means that k profile
solution is better than k-1 profile solution.

After determining the best latent profile model, sta-
tistical analyses were performed using the SPSS 26.0
software. Continuous variables with normal distribu-
tion were described by mean and standard deviation,
non-normal distribution was described by median and
interquartile range. Categorical variables were described
by frequency and percentage. Univariate analysis was
performed by Kruskal-Wallis test, one-way analysis of
variance (ANOVA), or the chi-square test. Multinomial
logistic regression analysis was used for multivariate
analysis. P<0.05 was considered statistically significant.

Ethical consideration

The study was approved by the ethics committee of
Jiangsu Province Official Hospital (2022-006). Partici-
pants were explained with the purpose, process, duration,
possible benefits and risks of participation. All partici-
pants could withdraw from the study at any time. Oral or
written consent was obtained from all participants prior
to commencement of the study.

Results

Sample characteristics

Table 1 presented the socio-demographic and clinical
characteristics of the sample. In brief, 163 participants
(53.4%) were the older; 63% were male; 46.9% had jun-
ior high school and below; 92.1% lived in urban areas;
More than four-fifths of the participants were married;
Participants’ primary cause mainly included hypertensive
nephropathy (27.2%), glomerulonephritis (26.6%), and
diabetic nephropathy (25.9%); Nearly half of the partici-
pants were on dialysis for 2—5 years.

Latent profile analysis of the POS

The total mean POS score of MHD patients was 17.50
(SD=7.54), and the score of each item was shown in
Additional file: Table S1. The 10 items of the POS were
taken as the explicit indicators, and 1-4 potential pro-
file models were successively selected for exploratory
potential profile analysis. The results (Table 2) showed
that the AIC, BIC, and SABIC values decrease as the
number of profiles increases from the 2-profile model
to the 4-profile model, with Entropy>0.8. However,
the LMR value of the 4-profile model was not statisti-
cally significant (P>0.05), indicating that the 3-profile
model was superior to the 4-profile model. Hence, the
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Table 1 Socio-demographic and clinical characteristics of the
sample (N=305)

Variables n (%) or M (P,s, Py5)
Age, years 67.0(59.0,72.0)

<65 142 (46.6)

>65 163 (53.4)
Gender

Male 192 (63.0)

Female 113 (37.1)
Education level

Junior high school and below 143 (46.9)

Senior high school 87 (28.5)

Senior high school above 75 (24.6)
Place of residence

Rural 24(7.9)

Urban 281(92.1)
Marital status

Married 252 (82.6)

Unmarried, divorced or widowed 53(174)
Per capita monthly household income

< 2,000 Yuan RMB (approximately 280.4341 US$) 91 (29.8)

2,000-5,000 Yuan RMB (approximately 107 (35.1)
280.4341-701.0853 US$)

> 5,000 Yuan RMB (approximately 701.0853 US$) 107 (35.1)
Health insurance

No 6 (2.0)

Yes 299 (98.0)
Primary cause

Glomerulonephritis 81 (26.6)

Diabetic nephropathy 79 (25.9)

Hypertensive nephropathy 83(27.2)

Polycystic kidney/nephrotic syndrome 28(9.2)

unknown 34(11.2)
Duration of MHD since diagnosis, years

<2 63 (20.7)

2-5 151 (49.5)

5-10 53(17.4)

>10 38(12.5)

1.76 (142,2.18)
2.28(2.16,242)
110.0(97.5,120.0)
169.70 (87.44, 281.9)
147 (1.28,1.65)

Serum phosphorus (mmol/L)
Serum calcium (mmol/L)
Hemoglobin (g/L)

Intact parathyroid hormone (pg/ml)
Clearance index of urea (Kt/V)

MHD Maintenance hemodialysis

3-profile model was identified as the best potential pro-
file model. Additionally, in order to verify the reliability
of the classification results, the attribution probability
of the three class samples in each class was calculated.
Table 3 showed that the correct classification probabili-
ties of the three classes were 97.7%, 92.9% and 94.1%,
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Table 2 Fit indices of latent profile analysis of the POS (N=305)

Model AIC BIC SABIC Entropy LMR (P) BLRT (P)
1-profile 9556.563 9630.969 9567.539 - - -
2-profile 8690.989 8806.319 8708.002 0916 <0.001 <0.001
3-profile 8466.385 8622.638 8489434 0.907 0.007 <0.001
4-profile 7984.857 8182.033 8013.943 1.000 0.640 <0.001

POS Palliative care outcome scale, AIC Akaike information criterion, BIC Bayesian information criterion, SABIC Sample-size adjusted BIC, LMR Lo-Mendell-Rubin, BLRT

Bootstrap likelihood ratio test

Table 3 Three latent class attribution probabilities

Latent classes Class 1 Class 2 Class 3
Class 1 0.977 0.023 0.000
Class 2 0.036 0.929 0.034
Class 3 0.000 0.059 0.941

respectively, indicating a good discriminability and reli-
able classification of the 3-profile model.

Three classes of the POS were depicted in Fig. 1.
Class 1 was named mild palliative care needs because
it scored relatively low on each item of the POS
(n=154, 50.5%), with total mean POS scores of 11.77
(SD=3.98). Similarly, Class 2 and Class 3 were named
as moderate palliative care needs (n=89, 29.2%)
and severe palliative care needs (n=62, 20.3%), with
total mean POS scores of 19.67 (SD=3.52) and 28.60
(SD=3.30), respectively.

Analysis of associated factors of the POS profiles

Table 4 presented the differences in the general informa-
tion and major variables of the participants based on the
POS profiles. Multinomial logistic regression analysis
was conducted with statistically significant variables in
univariate analysis as independent variables, and three
classes of the POS as dependent variables. The results
were shown in Table 5. Specifically, compared with
Class 3, senior high school education, the household
per capita monthly income < 2,000, low KPS scores, high
PHQ-9 scores, and low SSRS scores were less likely to be
in Class 1 (OR=0.034, P=0.012; OR=0.003, P<0.001;
OR=1.151, P<0.001; OR=0.553, P<0.001; OR=1.351,
P=0.002; respectively) and Class 2 (OR=0.033, P=0.007;
OR=0.045, P=0.011; OR=1.097, P=0.001; OR=0.603,
P=0.001; OR=1.323, P=0.003; respectively), and high
symptom severity scores were less likely to be in Class
1 (OR=0.817, P=0.001). What’s more, compared with
Class 1, the household per capita monthly income < 2,000

(OR=16.410, P<0.001), high symptom severity
Latent profiles of the POS
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Fig. 1 Latent profiles of the POS
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Table 4 Univariate analysis of the POS among three classes (N=305)

Variables Class 1 (n=154) Class 2 (n=89) Class 3 (n=62) X2/H/F P

Age, years, n (%) 15.770 <0.001
<65 87 (61.3) 38 (26.8) 17 (12.0)
>65 67 (41.1) 51(31.3) 45 (27.6)

Gender, n (%) 5239 0.073
Male 106 (55.2) 53(27.6) 33(17.2)
Female 48 (42.5) 36(31.9) 29 (25.7)

Education level, n (%) 14.020 0.007
Junior high school and below 58 (40.6) 46 (32.2) 39(27.3)
Senior high school 48 (55.2) 24 (27.6) 15(17.2)
Senior high school above 48 (64.0) 19 (25.3) 8(10.7)

Place of residence, n (%) 15.188 0.001
Rural 3(125) 13 (54.2) 8(33.3)
Urban 151 (53.7) 76 (27.0) 54(19.2)

Marital status, n (%) 2379 0.304
Married 132 (52.4) 72 (28.6) 48 (19.0)
Unmarried, divorced or widowed 22 (41.5) 17 (32.1) 14 (26.4)

Per capita monthly household income, n (%) 87.850 <0.001
< 2,000 Yuan RMB (approximately 280.4341 US$) 12(13.2) 39 (42.9) 40 (44.0)
2,000-5,000 Yuan RMB (approximately 280.4341- 61 (57.0) 33(30.8) 13(12.1)

701.0853 US$)
> 5,000 Yuan RMB (approximately 701.0853 US$) 81 (75.7) 17 (15.9) 9(84)

Health insurance
No 1(17.0) 4(66.7) 1(17.0) 4375 0.112
Yes 153(51.2) 85 (28.4) 61 (20.4)

Primary cause, n (%) 1.836 0.986
Glomerulonephritis 42 (51.9) 23 (284) 16 (19.8)
Diabetic nephropathy 37 (46.8) 24 (304) 18 (22.8)
Hypertensive nephropathy 43 (51.8) 23 (27.7) 17 (20.5)
Polycystic kidney/nephrotic syndrome 15 (53.6) 7 (25.0) 6(214)
unknown 17 (50.0) 12 (35.3) 5014.7)

Duration of MHD since diagnosis, years, n (%) 2.758 0.839
<2 32(50.8) 17 (27.0) 14(22.2)
2-5 75(49.7) 45 (29.8) 31(20.5)
5-10 25 (47.2) 19 (35.8) 9(17.0)
>10 22 (57.9) 8(21.1) 8(21.1)
Serum phosphorus (mmol/L), M (P,s, Pys) 1.83(1.49,222) 1.70(1.38,2.24) 1.56 (1.18, 2.04) 7.345 0.025
Serum calcium (mmol/L), M (P,s, P5s) 2.27(2.19,242) 230(2.12,2.44) 227 (2.12,2.40) 0.347 0.841
Hemoglobin (g/L), M (P55, Ps) 112,50 (102.0, 121.25) 109.0 (97.0, 119.0) 103.0(91.0,116.5) 7.962 0.019
Intact parathyroid hormone (pg/ml), M (Pys, P75) 157.30 (86.05, 279.03) 181.70 (79.76,311.05) 173.0(110.13,284.43) 1.192 0.551
Clearance index of urea (Kt/V), M (P,s, Pys) 145 (1.32,1.64) 147 (1.25,1.67) 149 (1.25,1.64) 0.007 0.996
Overall symptom burden, Mean + SD 12.27£4.55 1573411 20.45+3.07 87.558 <0.001
Overall symptom severity, Mean + SD 23.19+9.10 3288+10.17 49.19£10.0 163.662  <0.001
KPS, M (P55, Pys) 90.0 (90.0, 90.0) 80.0 (60.0, 90.0) 60.0 (50.0, 70.0) 118.103 <0.001
PHQ-9, M (P,s, Pys) 4.0(2.0,6.0) 7.0(5.0,9.0) 13.0(10.0, 15.0) 157574  <0.001
SSRS, M (P, P5s) 35.0(29.8,42.0) 31.0(27.0, 36.0) 26.0 (24.0, 28.0) 81.162 <0.001

Class 1=mild palliative care needs, Class 2=moderate palliative care needs, Class 3 =severe palliative care needs, POS Palliative care outcome scale, MHD

Maintenance hemodialysis, KPS Karnofsky performance status scale, PHQ-9 Patient health questionnaire-9 item, SSRS Social support rate scale
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Table 5 Multinomial logistic regression analysis of the POS among three classes (N=305)

Page 7 of 11

Variables Class 1vs.Class 3? Class 2 vs. Class 3?2 Class 2 vs.Class 1?
B SE P OR B SE P OR B SE P OR
Intercept -3.884 4457 0384 - -2303 4128 0577 - 1581 2090 0449 -
Age, years
<65 -0462 0861 0592 0630 -0671 0.782 0391 0511 -0210 0412 0611 03811
>65°
Education level
Junior high school and below -1.356 1.033 0.189 0258 -1423 0934 0.128 0241 -0.067 0476 0.888 0.935
Senior high school -3387 1345 0012 0034 -3425 1274 0007 0033 -0038 0496 0938 0962
Senior high school above ?
Place of residence
Rural 0.784 1445 0.587 2191 2094 1181 0076 8117 1310 0853 0.125 3.705
Urban °
Per capita monthly household income
<2,000 Yuan RMB (approximately 280.4341 US$) -5.899 1310 <0.001 0003 -3.101 1213 0011 0045 2798 0553 <0001 16410
2,000-5,000 Yuan RMB (approximately -0.149 1.091 0.891 0862 0546 1.035 0598 1726 0695 0434 0.109 2.003
280.4341-701.0853 USS)
> 5,000 Yuan RMB (approximately 701.0853 US$) @
Serum phosphorus (mmol/L) -0.093 0402 0817 0911 -0.073 0349 0834 0929 0020 0235 0932 1.020
Hemoglobin (g/L) 0.038 0024 0.118 1.039 0030 0022 0.169 1.031 -0.007 0011 0515 0.993
Overall symptom burden -0057 0152 0707 0944 -0.153 0.139 0272 0858 -009 0075 0205 0.909
Overall symptom severity -0.202 0.060 0.001 0.817 -0.087 0.050 0.085 0917 0116 0.037 0.002 1.123
KPS 0.140 0.031 <0.001 1.151 0092 0028 0.001 1097 -0.048 0.016 0.002 0.953
PHQ-9 -0593 0.166 <0.001 0553 -0505 0.150 0.001 0.603 0.088 0.080 0273 1.092
SSRS 0301 0.097 0.002 1351 0280 0.093 0003 1323 -0.021 0.029 0461 0.979

2 Reference group, Class 1=mild palliative care needs, Class 2= moderate palliative care needs, Class 3 =severe palliative care needs; POS palliative care outcome
scale, KPS karnofsky performance status scale, PHQ-9 patient health questionnaire-9 item, SSRS social support rate scale

(OR=1.123, P=0.002) and low KPS scores (OR=0.953,
P=0.002) were more likely to be in Class 2.

Discussion

Classification characteristics of palliative care needs

in MHD patients

Previous studies mostly judged the level of palliative care
needs based on the total POS score, without considering
the heterogeneity of the population [20, 27, 29]. To our
knowledge, it might be the first latent profile analysis of
the POS. In this study, the palliative care needs of MHD
patients were divided into three categories, including
mild, moderate and severe palliative care needs, and the
proportions of each group were 50.5%, 29.2% and 20.3%,
respectively, which means that nearly half of the patients
had moderate and severe palliative care needs. Further-
more, this study found that family anxiety was more
prominent among unmet needs, which was consistent
with previous findings [14]. In particular, it is important
to emphasize that the practical need scores of the mod-
erate-to-severe palliative care need group were relatively
high in our study (Additional file: Table S1). In a word,

classifying the level of palliative care needs can not only
help to identify priority care groups, but also clarify the
status of various needs within groups, so that they can be
provided with personalized care as early as possible.

Influencing factors of unmet needs in MHD patients

Previous studies on the factors of patients’ unmet needs
have mostly focused on the individual level [20, 44]. After
potential profile analysis, based on the socio-ecological
model, we noted that MHD patients’ unmet needs were
mainly affected by education level, financial stress, func-
tional status, symptom burden, and social support.

Education level

This study found that patients with lower levels of edu-
cation had more unmet needs, it was consistent with
previous findings in patients with advanced cancer [45].
The consideration reason may be that patients with low
education levels are more likely to have poor treatment
adherence and health outcomes, resulting in their higher
needs. Specifically, in order to prevent the occurrence of
adverse health outcomes such as hospitalization rate and
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mortality, MHD patients must have good treatment com-
pliance [46]. Treatment compliance is mainly reflected in
medication, diet and lifestyle, which meets the require-
ments of health care providers [47]. As is known to all,
adequate health literacy is the premise of high adherence
[48]. However, MHD patients often experience complex
treatment-related information, resulting in limited health
literacy, which is especially obvious in patients with low
education level [49, 50]. This suggested that the individual
situation of the patient should be considered throughout
the disease trajectory, proactively assessing their unmet
needs and providing specialized support, which inevita-
bly requires the involvement of a multidisciplinary team.
Therefore, it is particularly urgent to establish an inter-
disciplinary team composed of nephrologists, nurses,
dietitians, etc., to provide holistic care for patients [51].

Financial stress

Although our respondents were from more economi-
cally developed areas in China and their health insur-
ance status was better, the results still showed that the
unmet needs were greater among patients with low
family income. Financial considerations include in-
hospital costs such as dialysis, medication, tests and
hospitalisation, as well as out-of-hospital costs such as
nutrition, care, transport and accommodation. These
direct and indirect costs impose a heavy financial burden
on patients and their families [52]. Some previous studies
noted that palliative care services play an important role
in reducing the length of hospital stay and the high costs
associated with unplanned hospitalizations and intensive
medical treatments [11, 53]. Thus, at the policy level, in
addition to encouraging the medical insurance depart-
ment and relevant government departments to increase
financial input and management, clinical practice guide-
lines for kidney palliative care in China should also be
formulated to help medical staff identify the best treat-
ment and referral time, in order to reduce the waste of
medical resources and patients’ economic burden.

Functional status

The results of this study indicated that decreased func-
tional status tend to increase the needs of MHD patients,
it was consistent with previous findings in patients with
amyotrophic lateral sclerosis [54]. Decreased func-
tional status was an important signal of shortened sur-
vival, which can early discover the risk of death in ESRD
patients [55]. A previous study investigated the changes
in the disease trajectory of ESRD patients in the last year
of life and found that the POS score of ESRD patients in
the last month of life was twice that of the baseline [56],
which proved that the unmet needs of patients increased
significantly with the shortening of survival time.
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Accordingly, it is of necessity to regularly assess the func-
tional status of patients to identify high-risk groups at an
early stage, and actively communicate with patients and
their families to help them choose appropriate treatment
modalities, so as to maximize the treatment benefits,
especially to help patients realize the desire for peace at
the end of life [57].

Symptom burden

This study found that patients with higher severity of
symptoms tend to have greater needs, which was simi-
lar to findings in patients with cystic fibrosis [58]. The
dual effects of the disease itself and the treatment led
to a variety of symptoms in MHD patients. The average
symptom in this study was 14.94 (SD=5.22), which was
similar to the results of Fleishman et al. [34]. Common
symptoms included dry mouth, fatigue and pruritus (The
prevalence and severity of each symptom were shown in
Table S2). Symptom management is the main domain of
kidney palliative care [59]. An prospective observational
cohort study showed that the symptom burden of dialy-
sis patients receiving palliative care improved compared
to those receiving usual care [10]. In addition to vari-
ous physical symptoms, psychological symptoms such
as depression were also found to be another important
factor affecting patients’ unmet needs in this study. A
previous study included depression in the symptom clus-
ter of MHD patients, and pointed out that depression,
like the symptoms of other body systems, brought high
intensity pain to patients [60]. Therefore, medical staff
should actively assess the physical and psychological
symptoms of patients, and implement symptom manage-
ment according to the assessment results. According to
the recommendations of the National Kidney Founda-
tion in Kidney Supportive Care: Core Curriculum 2020,
approaches to symptom management include assessing
causes, reversible factors, the degree of distress caused by
symptoms, non-pharmacological and pharmacological
intervention options, expectation management, and rec-
ognition of limitations of treatment [51].

Social support

Social support theory points out that social support net-
work can play an important buffering role in the face of
stressors and enhance the ability of individuals to resist
risks [61]. The results of this research revealed that
patients with low levels of social support had greater
unmet needs. Considering the reason may be that, on the
one hand, family members not only provide daily care for
patients, but also provide emotional support, so patients
who lack family support strengthen the need for care. On
the other hand, long-term HD treatment limits patients’
social activities, leading to a large part of patients’ lives
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being occupied by the disease, and also exacerbates
patients’ needs, which was consistent with the results
of previous interviews with MHD patients’ experiences
[4]. In summary, family members should be encouraged
to participate in the whole process of disease treatment
of patients and face the disease challenges together with
patients. It is also worth noting that patients should be
inspired to return to society without conflict between
disease and treatment, and take the initiative to partici-
pate in social activities, so as to improve their enthusiasm
for life.

Limitations

This study has the following limitations. First of all, the
participants of this study were ESRD patients treated
with HD, while the situation of patients choosing other
treatment modalities is not known, and survey respond-
ents were selected by convenience sampling at two HD
centers, which may lead to sampling bias. Secondly,
although it has been stated in the POS application
instructions that this tool can be used to investigate the
palliative care needs of patients with a chronic and pro-
gressive disorder [28], and was verified to have good reli-
ability and validity [56, 62]. However, this tool is still not
a special scale for patients with kidney disease, the pallia-
tive care needs tool specific for kidney disease could be
used for investigation in the future. Thirdly, although this
study included variables based on the social ecological
model, there may still be relevant variables that were not
included, and qualitative research methods can be used
to further explore the factors of unmet palliative care
needs of patients. Fourthly, there are many common seg-
mentation strategies, such as cluster analysis, latent class
analysis, latent class growth analysis, etc. Other segmen-
tation strategies should be used in the future to compare
with the results of this study [63]. Finally, the cross-sec-
tional study design used in this study cannot reflect the
causal relationship of the conclusions, and further lon-
gitudinal studies are needed to examine the direction of
this relationship.

Conclusions

In conclusion, nearly half of ESRD patients undergoing
MHD had moderate to severe palliative care needs in
China, and the unmet needs were mainly influenced by
education level, financial stress, functional status, symp-
tom burden, and social support. In the future, it is nec-
essary to identify the priority populations for palliative
care in clinical practice, as well as provide holistic care
to them through interdisciplinary teams to meet their
needs.

Page 9 of 11

Abbreviations
HD Hemodialysis

MHD Maintenance hemodialysis

ESRD End-stage renal disease

HRQOL Health-related quality of life

eGFR Estimated glomerular filtration rate

POS Palliative care outcome scale

DSl Dialysis symptom index

KPS Karnofsky performance status scale

PHQ-9 Patient health questionnaire-9 item

DSM-IV Diagnostic and statistical manual of mental disorders
SSRS Social support rate scale

LPA Latent profile analysis

AIC Akaike information criterion

BIC Bayesian information criterion

SABIC Sample-size-adjusted bayesian information criterion
LMR Lo-mendell-rubin

BLRT Bootstrap likelihood ratio test

ANOVA One-way analysis of variance

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/512904-023-01237-x.

Below is the link to the electronic supplementary material. Additional

file 1: Table S1. Comparison of POS scores among three groups (N =
305). Table S2. Prevalence and severity of individual symptoms (N = 305).
Table S3. Multiple linear regression analysis of the POS (N = 305).

Acknowledgements

The researchers are grateful to all patients at the two hemodialysis centers
who participated in the study. Also, we must express our gratitude to Ms Fan
for her contribution to the statistics of this paper, and Dr. Xu for editing the
English text of a draft of this manuscript.

Authors’ contributions

Xuefei Wang: Conceptualization, Methodology, Formal analysis, Investigation,
Data curation, Writing—original draft, Writing—review & editing. Yongz-

hen Mo: Conceptualization, Methodology, Validation, Formal analysis, Data
curation, Writing—review & editing, Project administration. Yingying Yuan:
Conceptualization, Investigation, Data curation. Yi Zhou: Conceptualization,
Validation, Writing—review & editing. Yan Chen: Conceptualization, Validation,
Investigation. Juan Sheng: Conceptualization, Investigation. Jing Liu: Concep-
tualization, Investigation.

Funding
Social Development Project of Key R&D Program of Science and Technology
Department of Jiangsu Province (BE2020787).

Availability of data and materials
The datasets used and analyzed during the current study are available from
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

Prior to the investigation, this study was approved by the ethics committee
of Jiangsu Province Official Hospital (2022-006). Participants were explained
the purpose, process, duration, possible benefits and risks of participation. All
participants could withdraw from the study at any time. Informed consent
was obtained in the form of signature (the sentence "l agree to participate

in this study"), and for participants who were inconvenient to sign, such as
visual impairment, informed consent was obtained in the form of oral, which
was approved by the Ethics Committee. Informed consent was obtained from
all participants prior to the study. Most importantly, the authors of the study
confirmed that all methods were carried out in accordance with relevant
guidelines and regulations as per the ‘Ethical Declaration’


https://doi.org/10.1186/s12904-023-01237-x
https://doi.org/10.1186/s12904-023-01237-x

Wang et al. BMC Palliative Care

(2023) 22:113

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests..

Author details

!Jiangsu Province Official Hospital, Nanjing, Jiangsu, China. 2School of Nursing,
Department of Medicine, Soochow University, Suzhou, Jiangsu, China. *Nan-
jing BenQ Medical Center, Nanjing, Jiangsu, China.

Received: 4 December 2022 Accepted: 29 July 2023
Published online: 05 August 2023

References

1.

Yang C, Yang Z, Wang J, et al. Estimation of prevalence of kidney disease
treated with dialysis in China: a study of insurance claims data. American
Jkidney Dis. 2021,77(6):889-97.

Intradialytic Hypotension Prevention and Treatment Expert Working
Group, Renal and Blood Purification Committee, Chinese Medicine
Education Society. Expert consensus on the prevention and treatment of
intradialytic hypotension (2022). Chin J Intern Med. 2022;61(3):269-81.
Kurella TM, O'Hare AM, Lin E, et al. Palliative care disincentives

in CKD: changing policy to improve CKD care. Am J Kidney Dis.
2018;71(6):866-73.

Hall RK, Cary MJ, Washington TR, et al. Quality of life in older adults receiv-
ing hemodialysis: a qualitative study. Qual Life Res. 2020;29(3):655-63.
Kim S, Nigatu Y, Araya T, et al. Health related quality of life (HRQOL) of
patients with End Stage Kidney Disease (ESKD) on hemodialysis in Addis
Ababa, Ethiopia: a cross-sectional study[J]. BMC Nephrol. 2021;22(1):280.
Shirazian S, Grant CD, Aina O, et al. Depression in chronic kidney disease
and end-stage renal disease: similarities and differences in diagnosis,
epidemiology, and management. Kidney Int Rep. 2017;2(1):94-107.
Wachterman MW, Lipsitz SR, Lorenz KA, et al. End-of-life experience of
older adults dying of end-stage renal disease: a comparison with cancer. J
Pain Symptom Manage. 2017;54(6):789-97.

Wachterman MW, Pilver C, Smith D, et al. Quality of end-of-life care
provided to patients with different serious illnesses. JAMA Intern Med.
2016;176(8):1095-102.

Radbruch L, De Lima L, Knaul F, et al. Redefining palliative care-a new
consensus-based definition. J Pain Symptom Manage. 2020,60(4):754-64.
Siriwardana AN, Hoffman AT, Brennan FP, et al. Impact of renal supportive
care on symptom burden in dialysis patients: a prospective observational
cohort study. J Pain Symptom Manage. 2020;60(4):725-36.

. Chettiar A, Montez-Rath M, Liu S, et al. Association of inpatient palliative

care with health care utilization and postdischarge outcomes among
medicare beneficiaries with end stage kidney disease. Clin J Am Soc
Nephrol. 2018;13(8):1180-7.

Richards CA, Liu CF, Hebert PL, et al. Family perceptions of quality of
end-of-life care for veterans with advanced CKD. Clin J Am Soc Nephrol.
2019;14(9):1324-35.

Chung H, Harding R, Guo P. Palliative care in the greater china region:

a systematic review of needs, models, and outcomes. J Pain Symptom
Manage. 2021;,61(3):585-612.

Wang X, Shi Q, Mo, et al. Palliative care needs and symptom burden

in younger and older patients with end-stage renal disease undergo-
ing maintenance hemodialysis: a cross-sectional study[J]. Int J Nurs Sci.
2022,9(4):422-9.

Boje J, Madsen JK, Finderup J. Palliative care needs experienced by Danish
patients with end-stage kidney disease[J]. J Ren Care. 2021;47(3):169-83.
Afolabi OA, Nkhoma K, Maddocks M, et al. What constitutes a palliative
care need in people with serious illnesses across Africa? A mixed-
methods systematic review of the concept and evidence. Palliat Med.
2021,35(6):1052-70.

McIntosh M, Opozda MJ, Evans H, et al. A systematic review of the unmet
supportive care needs of men on active surveillance for prostate cancer.
Psychooncology. 2019;28(12):2307-22.

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33

34.

35.

36.

37.

38.

39.

40.

41.

Page 10 of 11

Beesley V, Eakin E, Steginga S, et al. Unmet needs of gynaecological can-
cer survivors: implications for developing community support services.
Psychooncology. 2008;17(4):392-400.

Davidson PM, Phillips JL, Dennison-Himmelfarb C, et al. Providing pallia-
tive care for cardiovascular disease from a perspective of sociocultural
diversity: a global view. Curr Opin Support Palliat Care. 2016;10(1):11-7.
Kwok J, Huang TW, Tretriluxana J, et al. Symptom burden and unmet sup-
port needs of patients with parkinson’s disease: a cross-sectional study in
Asia-Pacific Regions. J Am Med Dir Assoc. 2021;22(6):1255-64.

Wang T, Molassiotis A, Tan JY, et al. Prevalence and correlates of unmet
palliative care needs in dyads of Chinese patients with advanced cancer
and their informal caregivers: a cross-sectional survey. Support Care
Cancer. 2021;29(3):1683-98.

Schmiege SJ, Meek P, Bryan AD, et al. Latent variable mixture modeling: a
flexible statistical approach for identifying and classifying heterogeneity.
Nurs Res. 2012;61(3):204-12.

Fernandez JR, Montiel IF, Williams F, et al. Hypertension and diabetes sta-
tus by patterns of stress in older adults from the US health and retirement
study: a latent class analysis. J Am Heart Assoc. 2022;11(12):e24594.

Park KH, Song MK. Distress among Korean cancer survivors: a latent
profile analysis. Int J Environ Res Public Health. 2022;19(3):1613.

Cheung A, Dufour S, Jones G, et al. Bayesian latent class analysis when the
reference test is imperfect. Rev Sci Tech. 2021,;40(1):271-86.

Zimmer F, Draxler C, Debelak R. Power Analysis for the Wald, LR, Score,
and Gradient Tests in a Marginal Maximum Likelihood Framework: Appli-
cations in IRT[J]. Psychometrika, 2022.

Bausewein C, Booth S, Gysels M, et al. Understanding breathlessness:
cross-sectional comparison of symptom burden and palliative care needs
in chronic obstructive pulmonary disease and cancer[J]. J Palliat Med.
2010;13(9):1109-18.

POS. The Palliative care Outcome Scale outline for new & current
users[EB/OLI. [08.28]. https://pos-pal.org/maix/pos-and-ipos-summary.
php.

Marcucci FC, Cabrera MA, Perilla AB, et al. [dentification and characteris-
tics of patients with palliative care needs in Brazilian primary care[J]. BMC
Palliat Care. 2016;15:51.

POS. How to Score POS version1 and version 2[EB/OL]. [08.28]. https://
pos-pal.org/maix/how-to-score.php.

Min Y. The quality of palliative care to advanced cancer patient and
associated factors: a cross—sectional study in Shanghai[D]. The Second
Military Medical University, 2013.

POS P C O S. POS downloads[EB/OLI. [9.2]. https://pos-pal.org/maix/pos-
downloads.php.

Weisbord SD, Fried LF, Arnold RM, et al. Development of a symptom
assessment instrument for chronic hemodialysis patients: the dialysis
symptom index. J Pain Symptom Manag. 2004;27(3):226-40.
Fleishman TT, Dreiher J, Shvartzman P. Patient-reported outcomes in
maintenance hemodialysis: a cross-sectional, multicenter study. Qual Life
Res. 2020;29(9):2345-54.

Weisbord SD, Fried LF, Unruh ML, et al. Associations of race with depres-
sion and symptoms in patients on maintenance haemodialysis. Nephrol
Dial Transplant. 2007;22(1):203-8.

Ng M, So W, Wong CL, et al. Stability and impact of symptom clusters in
patients with end-stage renal disease undergoing dialysis. J Pain Symp-
tom Manage. 2020;59(1):67-76.

Chen JB, Lee WC, Cheng BC, et al. Impact of risk factors on functional sta-
tus in maintenance hemodialysis patients. Eur J Med Res. 2017;22(1):54.
Spitzer RL, Kroenke K, Williams JB. Validation and utility of a self-report
version of PRIME-MD: the PHQ primary care study. Primary care
evaluation of mental disorders. Patient health questionnaire. JAMA.
1999,282(18):1737-44.

Yuan J, Ding R, Wang L, et al. Screening for depression in acute coronary
syndrome patients: a comparison of patient health questionnaire-9
versus hospital anxiety and depression scale-depression. J Psychosom
Res. 2019;121:24-8.

Xiao SY.The theoretical basis and research application of social support
rating scale. J Clin Psychiatry. 1994;4(2):98-100.

Zhou W, Chen D, Hong Z, et al. The relationship between health-promot-
ing lifestyles and depression in the elderly: roles of aging perceptions and
social support. Qual Life Res. 2021;30(3):721-8.


https://pos-pal.org/maix/pos-and-ipos-summary.php
https://pos-pal.org/maix/pos-and-ipos-summary.php
https://pos-pal.org/maix/how-to-score.php
https://pos-pal.org/maix/how-to-score.php
https://pos-pal.org/maix/pos-downloads.php
https://pos-pal.org/maix/pos-downloads.php

Wang et al. BMC Palliative Care

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

(2023) 22:113

Berlin KS, Williams NA, Parra GR. An introduction to latent variable mixture
modeling (part 1): overview and cross-sectional latent class and latent
profile analyses. J Pediatr Psychol. 2014;39(2):174-87.

Kim SY. Determining the number of latent classes in single- and multi-
phase growth mixture models. Struct Equ Modeling. 2014;21(2):263-79.
Kozlov E, Wynn MJ, Reid MC, et al. Associations between unmet palliative
care needs and cognitive impairment in a sample of diverse, community-
based older adults. Palliat Support Care. 2021;19(1):41-5.

Abu-Odah H, Molassiotis A, Yat WLJ. Analysis of the unmet needs of Pales-
tinian advanced cancer patients and their relationship to emotional dis-
tress: results from a cross-sectional study. BMC Palliat Care. 2022;21(1):72.
Saran R, Bragg-Gresham JL, Rayner HC, et al. Nonadherence in hemodi-
alysis: associations with mortality, hospitalization, and practice patterns in
the DOPPS. Kidney Int. 2003;64(1):254-62.

Murali KM, Mullan J, Roodenrys S, et al. Strategies to improve dietary,
fluid, dialysis or medication adherence in patients with end stage kidney
disease on dialysis: A systematic review and meta-analysis of randomized
intervention trials. PLoS ONE. 2019;14(1):e211479.

Skoumalova I, Kolarcik P, Madarasova GA, et al. Is health literacy of
dialyzed patients related to their adherence to dietary and fluid intake
recommendations? Int J Environ Res Public Health. 2019;16(21):4295.
Lim JH, Chinna K, Khosla P, et al. Understanding how nutrition literacy
links to dietary adherence in patients undergoing maintenance hemo-
dialysis: a theoretical exploration using partial least squares structural
equation modeling. Int J Environ Res Public Health. 2020;17(20):7479.
Green JA, Mor MK, Shields AM, et al. Prevalence and demographic and
clinical associations of health literacy in patients on maintenance hemo-
dialysis. Clin J Am Soc Nephrol. 2011;6(6):1354-60.

Gelfand SL, Scherer JS, Koncicki HM. Kidney supportive care: core cur-
riculum 2020. Am J Kidney Dis. 2020;75(5):793-806.

Liu J, Hutton DW, Gu Y, et al. Financial implications of dialysis modali-

ties in the developing world: a Chinese perspective. Perit Dial Int.
2020;40(2):193-201.

Morton RL, Kurella TM, Coast J, et al. Supportive care: economic
considerations in advanced kidney disease. Clin J Am Soc Nephrol.
2016;11(10):1915-20.

Oh J, Kim SH, Kim JA. Unmet supportive care needs mediate the rela-
tionship between functional status and quality of life in patients with
amyotrophic lateral sclerosis. Palliat Support Care. 2019;17(6):650-4.
McClellan WM, Anson C, Birkeli K, et al. Functional status and quality of
life: predictors of early mortality among patients entering treatment for
end stage renal disease. J Clin Epidemiol. 1991;44(1):83-9.

Murtagh FE, Sheerin NS, Addington-Hall J, et al. Trajectories of illness

in stage 5 chronic kidney disease: a longitudinal study of patient
symptoms and concerns in the last year of life. Clin J Am Soc Nephrol.
2011;6(7):1580-90.

Davison SN, Levin A, Moss AH, et al. Executive summary of the KDIGO
controversies conference on supportive care in chronic kidney

disease: developing a roadmap to improving quality care. Kidney Int.
2015,88(3):447-59.

Trandel ET, Pilewski JM, Dellon EP, et al. Prevalence of unmet palliative
care needs in adults with cystic fibrosis. J Cyst Fibros. 2020;19(3):394-401.
Chiu HH, Murphy-Burke DM, Thomas SA, et al. Advancing palliative

care in patients with CKD: from ideas to practice. Am J Kidney Dis.
2021,77(3):420-6.

Chaiviboontham S, Phinitkhajorndech N, Tiansaard J. Symptom clusters
in patients with end-stage renal disease undergoing hemodialysis. Int J
Nephrol Renovasc Dis. 2020;13:297-305.

Langford CP, Bowsher J, Maloney JP, et al. Social support: a conceptual
analysis. J Adv Nurs. 1997;25(1):95-100.

Bausewein C, Le Grice C, Simon S, et al. The use of two common palliative
outcome measures in clinical care and research: a systematic review of
POS and STAS. Palliat Med. 2011;25(4):304-13.

Seng J, Monteiro AY, Kwan YH, et al. Population segmentation of type 2
diabetes mellitus patients and its clinical applications - a scoping review.
BMC Med Res Methodol. 2021;21(1):49.

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

Page 11 of 11

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Exploring the influencing factors of unmet palliative care needs in Chinese patients with end-stage renal disease undergoing maintenance hemodialysis: a cross-sectional study
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Study setting and participants
	Variables and measures
	Socio-demographics and clinical characteristics
	The Palliative Care Outcome Scale (POS)
	The Dialysis Symptom Index (DSI)
	The Karnofsky Performance Status Scale (KPS)
	The Patient Health Questionnaire-9 item (PHQ-9)
	The Social Support Rate Scale (SSRS)

	Data analyses
	Ethical consideration

	Results
	Sample characteristics
	Latent profile analysis of the POS
	Analysis of associated factors of the POS profiles

	Discussion
	Classification characteristics of palliative care needs in MHD patients
	Influencing factors of unmet needs in MHD patients
	Education level
	Financial stress
	Functional status
	Symptom burden
	Social support
	Limitations

	Conclusions
	Anchor 33
	Acknowledgements
	References


