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Abstract: Objective: This study aimed to explore the effect of predictive nursing on the comfort, iliness perception,
metabolism of calcium and phosphorus, and complication of hemodialysis patients. Methods: A total of 160 pa-
tients admitted to our hospital were selected as the research participants. Among them, 80 patients who did not
undergo predictive nursing before admission were divided into the control group, and 80 patients who received
predictive nursing before admission were divided into the study group. The comfort of nursing intervention, illness
perception, metabolism of calcium and phosphorus, and complication rate of the patients was compared between
the two groups. Results: The result of the comparison showed that the general comfort questionnaire (CGQ), ill-
ness perception questionnaire (IPQ-R), level of calcium and phosphorus metabolism, and nursing satisfaction of
the study group were significantly higher than those of the control group (P<0.05). The incidence of complications
such as anaphylaxis and hemorrhage in the study group was lower than that in the control group (P<0.05), and the
levels of nutritional indicators (serum albumin, total serum protein) in the study group after intervention were higher
than those in the control group (P<0.05). Conclusion: Predictive nursing can not only help improve the comfort and
calcium and phosphorus metabolism of hemodialysis patients during the treatment process, and improve patients’
iliness perception and nursing satisfaction, but also help reduce the incidence of various complications, and adjust
the nutritional level of patients, which is worthy of clinical application.
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Introduction However, in clinical practice, the influence of

factors such as patients’ poor illness percep-

Hemodialysis is a treatment process that pro-
vides blood outside the body with substance
exchange through a dialyzer composed of hol-
low fibers with the principles of diffusion, ultra-
filtration, adsorption and convection, which can
eliminate metabolic waste in the body, main-
tain the body’s electrolyte and acid-base bal-
ance, eliminate excess water in the body, and
return the purified blood to the body [1, 2].
Hemodialysis is currently the main treatment
for end-stage renal disease. Data show that
about 500,000 to 1 million patients with renal
failure in the world rely on hemodialysis to
maintain their lives. The 5-year survival rate of
hemodialysis patients can be more than 75%,
and the longest treatment period can be up to
39 years, indicating that hemodialysis is an
effective means to prolong the life of patients
with end-stage renal disease [3, 4].

tion, irregular clinical nursing operations, and
untimely nutritional intervention, some hemodi-
alysis patients have a higher incidence of vari-
ous complications, among which the more obvi-
ous ones include anaphylaxis, potassium ion
disorders, infections, and hypotension [5, 6]. All
of the above affect the hemodialysis interven-
tion to a certain extent, and may even shorten
the survival time of patients. Therefore, it is rec-
ommended to explore more appropriate nurs-
ing intervention to improve the prognosis of
hemodialysis patients [7, 8].

Prediction refers to the anticipation and fore-
sight of the development of things. Predictive
nursing refers to a mode where nursing staff
can predict the problems patients may have
before or during the nursing process according
to their individual situation, and then imple-
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ment effective prevention and treatment mea-
sures as soon as possible, so as to minimize
the suffering of patients, improve nursing care,
and switch passive treatment into active res-
cue [9, 10]. Predictive nursing has been widely
used in clinical practice. A study of patients
with acute cerebral hemorrhage found that pre-
dictive nursing can significantly shorten the
length of hospital stay and reduce the inci-
dence of complications such as gastrointesti-
nal hemorrhage and bedsores [11]. Another
study pointed out that the use of predictive
nursing in patients with acute myocardial
infarction can reduce the mortality rate and
improve patients’ nursing comfort [12]. This
research aimed to explore the feasibility of pre-
dictive nursing for hemodialysis patients, there-
by providing clinical reference for improving the
quality of life of hemodialysis patients.

Materials and methods
General materials

A total of 160 patients admitted to our hospital
from August 2018 to August 2020 were select-
ed as the research participants. Among them,
80 patients who did not undergo predictive
nursing before admission were divided into the
control group, and 80 patients who received
predictive nursing before admission were divid-
ed into the study group.

Inclusion criteria: (1) All the enrolled patients
underwent continuous treatment of hemodialy-
sis; (2) Patients could communicate smoothly
and cooperate with the research; (3) The medi-
cal records of the patients were complete; (4)
The study was implemented with the approval
of the Medical Ethics Committee of Yichun
People’s Hospital; (5) All the patients signed
the informed consent.

Exclusion criteria: (1) Patients who had mental
iliness; (2) Patients who had poor compliance
with the survey; (3) Patients who had coronary
syndrome, liver failure, etc.; (4) Patients who
had malignant tumors; (5) Pregnancy or lactat-
ing female patients.

Rejection criteria: (1) Patients who were lost to
follow-up during the survey; (2) Patients who
voluntarily requested suspension or withdrawal
during the survey; (3) Death during the research.
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Intervention methods

The patients in the control group only received
routine hemodialysis nursing. The nursing staff
provided patients with dietary guidance, medi-
cation supervision, and vascular access protec-
tion guidance without regular and systematic
intervention guidance.

The patients in the study group received predic-
tive nursing interventions, and the specifics are
as follows: (1) A predictive nursing intervention
team was established, which included head
nurses, nurses-in-charge, nurses, senior nurs-
es, and other nursing staff at different levels.
The team was responsible for the implementa-
tion of predictive nursing intervention, prelimi-
nary research, data collection, patients’ follow-
up and other work. Additionally, team members
formulated management measures and held
regular meetings as appropriate to discuss
and correct predictive nursing intervention
measures. (2) Preparation stage: Team mem-
bers searched literature, studied past cases,
consulted senior nurses, etc., and studied the
important and difficult problems of hemodialy-
sis nursing as much as possible, including the
common types, causes of the complications,
etc. The team leader summarized and held a
meeting to brainstorm and work out predictive
nursing measures with the team members. (3)
Intervention implementation stage: Through
the collection of preliminary data, it was con-
cluded that common complications of hemodi-
alysis patients included anaphylaxis, low level
of calcium, hemorrhage, potassium ion disor-
ders, infections, and hypotension. Therefore,
the following matters were paid attention to: O
Monitor and maintenance of the ward environ-
ment was focused on. The number of bacte-
rial colonies on the nursing staff and in the dial-
ysis environment was regularly monitored to
prevent cross-infection and bacterial opera-
tions, and ultraviolet disinfection and surface
disinfection in the dialysis room were carried
out daily. @ Infection prevention of the cathe-
ter. Through health education and video dem-
onstrations, patients were informed of the
importance of infection prevention at the punc-
ture site, so that they could develop the ha-
bit of consciously protecting the puncture site,
and try not to move the catheter during the
treatment to avoid hemorrhage. The nursing
staff disinfected the puncture point and
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changed the dressing in time. 3 Health educa-
tion. Some hemodialysis patients were not
fully aware of the preventive measures for com-
plications due to their limited educational
background, so nursing staff carried out health
education for them through WeChat, books,
videos and other means to increase their
understanding of hemodialysis and improve
their self-care awareness. @ Psychological
intervention. Dialysis patients often had signifi-
cant negative emotions due to iliness. Nursing
staff assisted them in building treatment confi-
dence and used successful treatment cases to
encourage patients and improve their treat-
ment compliance if necessary. ® Improvement
of immunity. Patients were instructed to have a
diet high in protein and vitamins, and to limit
their intake of phosphorus, sodium, and water
to reasonably control weight.

Observation indicators and evaluation stan-
dards

Changes’ of comfort level, illness perception,
metabolism of calcium and phosphorus before
and after intervention: Four periods of time
were investigated: before intervention, at 1, 3,
and 6 months after intervention were selected
as observation points. The comfort, illness per-
ception, level of calcium and phosphorus
metabolism of the patients in the two groups
was tested, and the inter-group differences and
intra-group differences before and after the
intervention were compared. The assessment
of comfort was carried out by the general com-
fort questionnaire (GCQ) developed by the
American comfort nursing expert Kolcaba. The
questionnaire includes a total of 28 items in
four dimensions, including physiology, psychol-
ogy, social culture, and environment, all of
which use a 4-grade Likert score of 1-4 po-
ints. A higher total score indicates a higher
comfort level of the participants [13]. lliness
perception was assessed with the revised IPQ-
R, which includes a total of 70 items in three
dimensions, including illness discrimination, ill-
ness perception and etiology. A higher score
indicates better perception of the illness [14].
The levels of calcium and phosphorus metabo-
lism were carried out by laboratory testing.
Fasting venous blood samples were collected
from the patients in the early morning each
time, and after centrifugation, the levels of
blood calcium and blood phosphorus were
detected by chemiluminescence analysis.
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The incidence of various complications during
the intervention: The incidence of various com-
plications such as anaphylaxis, low level of cal-
cium, hemorrhage, potassium ion disorders,
infection and hypotension during hemodialysis
in the two groups were statistically analyzed,
and the inter-group differences were compared
between the two groups.

Evaluation of nursing satisfaction after inter-
vention: After intervention, patients in both
groups were evaluated for nursing satisfaction
with a self-made nursing satisfaction question-
naire in the hospital. The questionnaire in-
cludes five aspects of emergency manage-
ment, health education, life guidance, etc., with
a total score of 100. A score of 90 or above
represents very satisfied, a score of 70-89 rep-
resents satisfied, and a score of 69 or less rep-
resents unsatisfactory. Satisfaction degree =
(very satisfied + satisfied)/total number of
cases x 100%.

Comparison of nutritional status of the patients
in the two groups before and after intervention:
The blood samples of the patients in both
groups were collected before intervention and
at 6 months after intervention. The serum was
collected after centrifugation for unified detec-
tion for the indicators of content of albumin and
total protein, and the inter-group differences
and intra-group differences were compared
before and after intervention.

Statistical methods

Collected data were entered into EXCEL. The
statistical analysis of data was processed by
SPSS 22.0, and a normal distribution test was
carried out on the collected data. If the data
conformed to a normal distribution, the count-
ing data were expressed in the form of [n (%)].
The Chi-square test was employed for inter-
group comparisons. The measurement data
were expressed as mean * standard deviation.
The t-test was used for inter-group compari-
sons and the analysis of the differences of the
continuous variables. P<0.05 was considered
statistically significant [15].

Results

Comparison of differences in general clinical
data between the two groups

After collection and comparison, the patients in
both groups had little difference in general clin-
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Table 1. Comparison of general clinical indicators between the two groups (X £ s)/[n (%)]

Study group Control group

- "

General clinical data (n=80) (n=80) t/X P

Gender Male 43 45 0.101 0.751
Female 37 35

Average age (years)
Average weight (kg)
Average course of disease (years)

40.19+4.33 39.98t4.64 0.296 0.768
65.44+3.22 65.67+3.21 0.452 0.652
1.02+0.13 1.05+0.12 1.517 0.131

Educational background Bachelor and above 23 25 0.208 0.901
High school 40 40
Junior high school and below 17 15

Monthly income <1000 CNY 20 20 0.352 0.839
1000-5000 CNY 43 40
5000 CNY and above 17 20

Marital status Married 67 68 0.047 0.828
Unmarried 13 12

Hypertension Yes 21 20 0.033 0.856
No 59 60

Diabetes Yes 12 18 1.477 0.224
No 68 62
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Figure 1. Analysis of comfort changes in the two
groups during the intervention. The analysis showed
that with the extension of the intervention time,
the scores of each dimension of the GCQ of the
study group and the control group showed an up-
ward trend. Taking 6 months after intervention as
the comparison point, the inter-group comparison
showed that the scores of all dimensions of GCQ in
the study group were higher than those in the control
group (P<0.05). # represents that the inter-group dif-
ference is statistically significant at the same indica-
tor and at the same time.

ical data such as gender, age, course of dis-
ease, marital status, education level, family
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income, and history of underlying diseases
(P>0.05), which were comparable (Table 1).

Analysis of changes in comfort scores of the
two groups during the intervention

GCQ was used to analyze the changes in the
comfort levels between the two groups during
the intervention. The results showed that the
GCQ scores of the two groups showed an over-
all upward trend during the intervention, and
the inter-group comparison at 6 months after
intervention showed that the scores of all
dimensions of the GCQ in the study group were
higher than those in the control group (P<0.05)
(Figure 1).

Analysis of changes in the score of illness per-
ception of the two groups during the interven-
tion

The IPQ-R was used to evaluate the iliness per-
ception between the two groups during the
intervention. The inter-group comparison
showed that the IPQ-R scores of the study
group at 1, 3 and 6 months after intervention
were higher than those of the control group
(P<0.05) (Figure 2). The intra-group compari-
son before and after intervention showed that
the illness perception of both groups at 6
months after intervention was better than that
before intervention (P<0.05).
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Figure 2. Analysis of changes in illness perception
scores of the two groups during the intervention. The
inter-group comparison showed that there was little
difference of the two groups in IPQ-R scores before
intervention (P>0.05), and the IPQ-R scores of the
study group were significantly higher than those of
the control group (P<0.05) at 1, 3 and 6 months
after intervention. * represents that the inter-group
difference is statistically significant at the same indi-
cator and at the same time.

Comparison of the difference of calcium and
phosphorus metabolism between the two
groups before and after intervention

Blood samples were collected from both gro-
ups of patients and the blood phosphorus and
blood calcium levels were tested before inter-
vention and at 6 months after intervention.
The results showed that levels of the blood
phosphorus and blood calcium were not sig-
nificantly different between the two groups
before intervention (P>0.05). The inter-group
comparison was carried out again at 6 months
after intervention, and the blood calcium level
of the study group was significantly higher than
that of the control group, while the phosphorus
level of the study group was significantly lower
than that of the control group. The inter-group
difference was significant (P<0.05) (Table 2).

Comparison of the incidence of complica-
tions during the intervention between the two
groups

Through clinical follow-up and subsequent con-
sultation, the incidence of various complica-
tions such as anaphylaxis, low calcium levels,
hemorrhage, potassium disorders, infections,
and hypotension of the patients within 6
months of the intervention was recorded in
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both groups, and the inter-group differences
were compared. The results showed that the
incidence of low calcium levels, infection, and
hypotension in the study group was significant-
ly lower than that in the control group (P<0.05)
(Table 3).

Comparison of satisfaction of nursing interven-
tion between the two groups

The satisfaction of nursing intervention
between the two groups was evaluated by a
self-made questionnaire in the hospital. The
results showed that the study group included
60 patients who were very satisfied and 18
that were satisfied. The total number of satis-
fied cases was 78 with a satisfaction rate of
97.50%. In the control group, there were 49
patients that were very satisfied and 21 were
satisfied. The total number of satisfied cases
was 70 with a satisfaction rate of 87.50%. The
satisfaction rate of the study group was signifi-
cantly higher than that of the control group
(P<0.05) (Table 4).

Comparison of differences in nutritional in-
dicators between the two groups before and
after intervention

The serum albumin and serum total protein
levels were tested between the two groups
before intervention and at 6 months after inter-
vention. The inter-group comparison and intra-
group comparison showed that the levels of the
above indicators at 6 months after intervention
were significantly higher than those before
intervention (P<0.05). The inter-group compari-
son showed that the above indicators in the
study group were higher than those in the con-
trol group (P<0.05) (Figure 3).

Discussion

Chronic renal disease has now become an obvi-
ous public health problem [16]. Data shows
that chronic renal failure ranked 18th among
the global deaths in 2010. In recent years, with
the increase in the incidence of hypertension
and diabetes, the incidence of chronic renal
disease has further increased [17]. Clinical
practice has pointed out that patients with
end-stage renal disease have basically lost
their ability to excrete metabolic waste due to
severely impaired renal filtration function, so it
is necessary to conduct renal replacement
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Table 2. Comparison of differences in levels of calcium and phosphorus metabolism between the two

groups before and after intervention (X * s)

Serum phosphorus (mmol/L)

Serum calcium (mmol/L)

Groups n Before At 6 months after Before At 6 months after
intervention intervention intervention intervention

Study group 80 2.15+0.32 1.51+0.12* 2.01+0.23 2.34+0.19*

Control group 80 2.14+0.29 1.78+0.21% 1.98+0.23 2.23+0.21%

t - 0.207 9.985 0.825 3.474

P - 0.836 <0.001 0.411 0.001

Note: #P<0.05 when compared with that before intervention.

Table 3. Comparison of the incidence of complications during the intervention between the two

groups [n (%)]

Potassium ion

Groups n Anaphylaxis Low calcium level Hemorrhage disorders Infection Hypotension
Study group 80 2 (2.50) 1(1.25) 4 (5.00) 2 (2.50) 0 (0.00) 1(1.25)
Control group 80 4 (5.00) 7 (8.75) 5 (6.25) 2 (2.50) 4 (5.00) 11(13.75)
X2 - 0.693 4.737 0.118 0.0 4.103 9.009

P - 0.405 0.03 0.732 1.0 0.043 0.003

Table 4. Comparison of satisfaction of the nursing intervention be-

tween the two groups [n (%)]

hoped to get follow-up care
outside the hospital, and

Very

Groups Cases satisfied

50% of patients believed

Satisfied Unsatisfactory Grade of that good nursing interven-

satisfaction

Study group 80 60 (75.00) 18 (22.50) 2 (2.50)
Control group 80 49 (61.25) 21(26.25) 10 (12.50)

X2
P

tions contributed to the out-

78 (97.50) come of their illness [21].
70 (87.50)
5.766 In this study, different gro-
0.016 ups were set up to analyze

therapy to maintain their lives. Hemodialysis is
an important means of renal replacement ther-
apy. Epidemiological survey shows that the
number of hemodialysis patients has reached
340,000 in China by the end of 2014 [18].

Dialysis has now become an effective treat-
ment to prolong the survival of patients with
end-stage renal disease. According to the sur-
vey, dialysis treatment can prolong the survival
time of patients with end-stage renal disease
by an average of 3 years, and reduce the 5-
year mortality rate of patients from 43% to
22% [19]. However, another study pointed out
that the reason for the poor quality of life of
hemodialysis patients is related to their condi-
tion, and improper nursing intervention is also
an important factor [20]. A questionnaire sur-
vey conducted on 80 hemodialysis patients
showed that 48% of the patients complained
that they wanted nursing staff to listen to their
inner thoughts, 70% of patients said that they
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the impact of predictive
nursing on the comfort, ill-
ness perception, metabolism of calcium and
phosphorus and complications of hemodialysis
patients. The results showed that compared
with patients in the control group receiving rou-
tine nursing, the patients in the study group
undergoing predictive nursing had better com-
fort and higher scores for illness perception
during the intervention, indicating that predic-
tive nursing could effectively improve the
patient’s nursing experience and illness per-
ception. A multi-center and retrospective study
indicated that the self-efficacy of hemo-
dialysis patients was significantly improved
after receiving predictive nursing intervention,
and the incidence of infection was decreased
from 27% to 11%, showing a noteworthy effect
[22]. The authors of this study analyzed and
believed that good health education is of posi-
tive significance in promoting the outcome of
the disease. The process of health education
actually promotes patients to understand their
own situation and actively cooperate with clini-
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Figure 3. Comparison of differences in nutritional indicators between the two groups before and after intervention.
The comparison showed that after intervention, the serum albumin and total protein level of the study group (A)
and the control group (B) were significantly higher than those before treatment, and the differences between before
and after intervention were significant (P<0.05). (# represents that the difference before and after intervention is
statistically significant at the same indicator). (C) The inter-group comparison showed that the serum albumin and
total protein levels of the study group were higher than those of the control group at 6 months after intervention. (*
represents that the inter-group difference is statistically significant at the same indicator).

cal work to intervene for themselves, which has
a better effect on improving patients’ aware-
ness of the condition [23]. Meanwhile, predic-
tive nursing can provide detailed guidance for
patients in terms of psychology, society, medi-
cation, diet, etc., and create a comfortable dial-
ysis environment for patients, which can fully
reflect the humanistic care of nursing, so the
patient’'s comfort and satisfaction of nursing
intervention are higher [24].

The study also analyzed patients’ serum calci-
um and phosphorus levels after intervention,
the incidence of complications during the inter-
vention, and the nutritional indicators after
intervention of the two groups. The results
showed that compared with the control group,
patients in the study group had higher blood
calcium levels, lower complication rates, and
higher levels of serum albumin and total pro-
tein after intervention. A survey conducted on
hemodialysis patients showed that the high
incidence of complications in dialysis was
one of the main factors that reduced patients’
quality of life, and the survival of patients was
significantly prolonged by reducing the inci-
dence of various complications [25]. Another
study found that when metabolic wastes are
re-filtered during the process of dialysis, some
nutrients and trace elements are also lost, so
dialysis patients tend to be in a state of low
immunity, which is also a reason for the fre-
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quent occurrence of complications [26]. The
authors of the study found that patients are
prone to the symptom of abnormal calcium and
phosphorus metabolism during dialysis, which
can induce hyperthyroidism, renal bone dis-
ease, cardiovascular and cerebrovascular dis-
eases and other diseases, and reduce pa-
tients’ quality of life. Predictive nursing advo-
cates that nurses cultivate advanced think-
ing, fully understand the causes of complica-
tions in patients through disease understand-
ing and literature review before intervention,
and then implement targeted interventions,
which can more effectively reduce the inci-
dence of complications, and has a positive sig-
nificance for improving the’ nutritional indica-
tors of patients [27].

In summary, predictive nursing can not only
help improve the comfort as well as the cal-
cium and phosphorus levels of hemodialysis
patients during the treatment process and
improve patients’ illness perception and nurs-
ing satisfaction, but also help reduce the inci-
dence of various complications and regulate
the nutritional level of patients, which is worthy
of clinical application. The innovation of this
research lies in the detailed demonstration of
the feasibility and effectiveness of predictive
nursing in hemodialysis patients from many
aspects such as patients’ perception, mastery
of health knowledge, physiological metabolism
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and complications, etc. The data are detailed
and reliable, providing reliable theoretical sup-
port for subsequent research. The shortcoming
of this research is that the impact of underlying
diseases on the intervention has not been
excluded, which may lead to some bias in the
data and is planned to be corrected in the fol-
low-up study.

Disclosure of conflict of interest
None.

Address correspondence to: Yajing Zhang, Nursing
Department, Yichun People’s Hospital, No. 1061,
Jinxiu Avenue, Yichun 336000, Jiangxi Province,
China. Tel: +86-13979551095; E-mail: zhangya-
jing095@126.com

References

[1] Niang A, lyengar A and Luyckx VA. Hemodialy-
sis versus peritoneal dialysis in resource-limit-
ed settings. Curr Opin Nephrol Hypertens
2018; 27: 463-471.

[2] Zazzeroni L, Pasquinelli G, Nanni E, Cremonini
V and Rubbi I. Comparison of quality of life in
patients undergoing hemodialysis and perito-
neal dialysis: a systematic review and meta-
analysis. Kidney Blood Press Res 2017; 42:
717-727.

[3] Saha M and Allon M. Diagnosis, treatment,
and prevention of hemodialysis emergencies.
Clin J Am Soc Nephrol 2017; 12: 357-369.

[4]  Morfin JA, Fluck RJ, Weinhandl ED, Kansal S,
McCullough PA and Komenda P. Intensive he-
modialysis and treatment complications and
tolerability. Am J Kidney Dis 2016; 68: S43-
S50.

[6] Kraus MA, Fluck RJ, Weinhandl ED, Kansal S,
Copland M, Komenda P and Finkelstein FO. In-
tensive hemodialysis and health-related quali-
ty of life. Am J Kidney Dis 2016; 68: S33-S42.

[6] Liakopoulos V, Roumeliotis S, Gorny X, Dou-
nousi E and Mertens PR. Oxidative stress in
hemodialysis patients: a review of the litera-
ture. Oxid Med Cell Longev 2017; 2017:
3081856.

[71 Ma L and Zhao S. Risk factors for mortality in
patients undergoing hemodialysis: a system-
atic review and meta-analysis. Int J Cardiol
2017; 238: 151-158.

[8] LuW, Ren C, Han X, Yang X, Cao Y and Huang
B. The protective effect of different dialysis
types on residual renal function in patients
with maintenance hemodialysis: a systematic
review and meta-analysis. Medicine (Balti-
more) 2018; 97: e12325.

4985

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

Kitson AL. The fundamentals of care frame-
work as a point-of-care nursing theory. Nurs
Res 2018; 67: 99-107.

Yoo JY, Kim JH, Kim JS, Kim HL and Ki JS. Clini-
cal nurses’ beliefs, knowledge, organizational
readiness and level of implementation of evi-
dence-based practice: the first step to creating
an evidence-based practice culture. PLoS One
2019; 14: e0226742.

McDermott M, Jacobs T and Morgenstern L.
Critical care in acute ischemic stroke. Handb
Clin Neurol 2017; 140: 153-176.
Venkatasubba Rao CP and Suarez JI. Manage-
ment of stroke in the neurocritical care unit.
Continuum (Minneap Minn) 2018; 24: 1658-
1682.

Pindus DM, Mullis R, Lim L, Wellwood I, Run-
dell AV, Abd Aziz NA and Mant J. Stroke survi-
vors’ and informal caregivers’ experiences of
primary care and community healthcare ser-
vices - a systematic review and meta-ethnogra-
phy. PLoS One 2018; 13: e0192533.

Ekker MS, Boot EM, Singhal AB, Tan KS, De-
bette S, Tuladhar AM and de Leeuw FE. Epide-
miology, aetiology, and management of isch-
aemic stroke in young adults. Lancet Neurol
2018; 17: 790-801.

Campbell BCV, De Silva DA, Macleod MR,
Coutts SB, Schwamm LH, Davis SM and Don-
nan GA. Ischaemic stroke. Nat Rev Dis Primers
2019; 5: 70.

Cobo G, Lindholm B and Stenvinkel P. Chronic
inflammation in end-stage renal disease and
dialysis. Nephrol Dial Transplant 2018; 33:
iii35-iii40.

Wang V, Vilme H, Maciejewski ML and Boul-
ware LE. The economic burden of chronic kid-
ney disease and end-stage renal disease. Se-
min Nephrol 2016; 36: 319-330.

Anderson CAM and Nguyen HA. Nutrition edu-
cation in the care of patients with chronic kid-
ney disease and end-stage renal disease. Se-
min Dial 2018; 31: 115-121.

Kaplan AA. Peritoneal dialysis or hemodialysis:
present and future trends in the United States.
Contrib Nephrol 2017; 189: 61-64.

Butani L and Calogiuri G. Hypersensitivity reac-
tions in patients receiving hemodialysis. Ann
Allergy Asthma Immunol 2017; 118: 680-684.
Klinger M and Madziarska K. Mortality predic-
tor pattern in hemodialysis and peritoneal di-
alysis in diabetic patients. Adv Clin Exp Med
2019; 28: 133-135.

Jafari H, Ebrahimi A, Aghaei A and Khatony A.
The relationship between care burden and
quality of life in caregivers of hemodialysis pa-
tients. BMC Nephrol 2018; 19: 321.

Goff SL, Unruh ML, Klingensmith J, Eneanya
ND, Garvey C, Germain MJ and Cohen LM. Ad-

Am J Transl Res 2021;13(5):4978-4986


mailto:zhangyajing095@126.com
mailto:zhangyajing095@126.com

[24]

[25]

[26]

Effect of predictive nursing in hemodialysis patients

vance care planning with patients on hemodi-
alysis: an implementation study. BMC Palliat
Care 2019; 18: 64.

Grubbs V. Meeting the palliative care needs of
maintenance hemodialysis patients: beyond
the math. Clin J Am Soc Nephrol 2018; 13:
1138-1139.

Shahgholian N and Yousefi H. The lived experi-
ences of patients undergoing hemodialysis
with the concept of care: a phenomenological
study. BMC Nephrol 2018; 19: 338.

Mateti UV, Nagappa AN, Attur RP, Nagaraju SP
and Rangaswamy D. Cost-effectiveness of
pharmaceutical care on patients undergoing
maintenance hemodialysis - a multicenter ran-
domized controlled study. Postgrad Med 2018;
130: 621-626.

4986

[27] Arreguy-Sena C, Marques TO, Souza LC, Alva-

renga-Martins N, Krempser P, Braga LM and
Parreira P. Construction and validation of
forms: systematization of the care of people
under hemodialysis. Rev Bras Enferm 2018;
71: 379-390.

Am J Transl Res 2021;13(5):4978-4986



