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Objective: This study was conducted to understand the influencing factors for home peritoneal dialysis patients choosing APD and to
provide a scientific basis for improving the completion rate of APD treatment and the follow-up of peritoneal dialysis patients.
Methods: The study was a cross-sectional questionnaire-based study. A total of 588 patients on peritoneal dialysis were randomly
selected from 6 regions in Fujian Province in southern China using a stratified cluster sampling method.

Results: The mean age of the patients were 56.5 + 14.73 years. In the univariate analysis, knowledge, user experience and family support were
the factors that affected patients’ choice of APD (all P < 0.05) and were positively correlated with the treatment utilization rate. In the
multivariate analysis, 3 factors (treatment with APD, knowledge of APD, and family support) remained significantly associated not choosing
APD. The selection rate for APD was 2.594 times higher among patients who had received APD than among patients who had never received
APD. The selection rate for patients with “a lot of knowledge” about APD was 10.75 times that of patients with “no knowledge”.
Conclusion: Patients’ knowledge of APD, experience in application and family support were the main factors affecting the choice of
APD as a treatment mode (P < 0.05) and were positively correlated with the treatment utilization rate. Further studies are needed to
improve the APD treatment completion rates by modulation the above-mentioned factors.

Relevance to Clinical Practice: This study provides scientific evidence for improving APD treatment completion rates and
improving patient quality of life.
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Background

Peritoneal dialysis (PD) is an effective way to treat end-stage kidney disease at home. The purpose of post-dialysis
nursing is to reduce the incidence of dialysis complications and improve the quality of life.' Automated peritoneal
dialysis (APD) has outstanding advantages over continuous ambulatory peritoneal dialysis (CAPD) in public emergen-
cies, such as earthquakes, wars, and traffic control. It can reduce the medical expenses and complication rates for patients
while improving treatment effects.> APD is a dialysis treatment method that uses a peritoneal dialysis machine for
automatic peritoneal dialysis fluid exchange. Before resting at night, the peritoneal dialysis catheter is connected to the
machine, and the dialysis parameters are set. The dialysis machine automatically completes the infusion and drainage of
dialysis fluid. A computer system records all dialysis parameters, such as infusion volume, ultrafiltration volume, and
drainage time. After dialysis, the data are automatically uploaded to the cloud. Automatic peritoneal dialysis offers
additional advantages over CAPD, such as greater control of fluids, less risk of infection and now closer surveillance
through telemedicine devices, which reduces complications.*> APD can reduce the treatment burden for both patients
and medical staff.® APD is simple and safe, provides therapy during sleep, improves dialysis adequacy, and improves the
clinical effectiveness and the overall quality.”*
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APD is very common worldwide and is favoured by patients.” Previous studies have shown that 40% of peritoneal patients
worldwide receive APD. However, less than 2% receive APD treatment in China. In Fujian Province in southern China, only
approximately 1.5% of patients receive APD, a percentage that is lower than the national average of 1.9%. The potential factors
influencing the selection of APD may include the following: (1) contraindications to the use of APD in patients with recurrent
abdominal infections; (2) Patients with mental illness or obvious physical defects; (3) socio-economic factors and machine
performance, etc. This study was conducted to understand the influencing factors for home peritoneal dialysis patients choosing
APD, and then to provide a scientific basis for improving the completion rate of APD treatment during the follow-up of peritoneal
dialysis patients. It may facilitate effective measures and suggestions for PD patient education.

Participants and Methods
Participants

Fujian Province in southern China was divided into 6 regions (eastern Fujian, western Fujian, northern Fujian, southern
Fujian, central Fujian, and Fuzhou), and 1 city (district) was randomly selected from each region. The names of counties
and cities in the classified regions were put into envelopes. An assistant randomly selected one of the envelopes. Using
a stratified cluster sampling method, 588 patients undergoing home peritoneal dialysis were selected from 6 cities
(districts) (Table 1). There were 283 patients (48.13%) in the Fuzhou, 53 patients (9.01%) in the eastern Fujian, 78
patients (13.27%) in the western Fujian, 46 patients (7.82%) in the northern Fujian and 85 patients (14.46%) in the
central Fujian. The process of cluster sampling can be divided into the following steps: (1) The researchers identified the
total population as peritoneal dialysis patients in Fujian province; (2) We divided Fujian Province into 6 non-overlapping
regions and marked them. Each region is a small group; (3) The ratio of the total number of patients in each region to the

Table | Baseline Characteristics of Study Patients

Content Number Composition
Ratio (%)
Gender Male 284 48.30%
Female 304 51.70%
Marital status Unmarried 124 21.09%
Married 464 7891%
Educational Primary school and middle school 484 82.31%
University or above 104 17.69%
Occupation No occupation 308 52.38%
Profession 280 47.62%
Dialysis duration 3M-1Y 172 29.25%
1Y-3Y 196 33.33%
>3Y 220 37.42%
Peritonitis No 388 65.99%
Yes 200 34.01%
Catheter complication No 472 80.27%
Yes 16 19.73%
Impact on life of PD No 244 41.50%
Yes 344 58.50%
Attitude toward therapy No 120 20.41%
Yes 468 79.59%
Treated with APD No 460 78.23%
Yes 128 21.77%
Understanding of APD No 408 69.39%
Yes 180 30.61%
Family support No 456 77.55%
Yes 132 22.45%

Abbreviations: PD, peritoneal dialysis; APD, automated peritoneal dialysis.
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total number of patients in Fujian Province was set as Al, and the estimated total number of samples was multiplied by
Al to obtain the estimated number of samples of patients in each subgroup at least. The inclusion criteria were as
follows: (1) Regular peritoneal dialysis treatment >3 months; (2) communicate normally and understand the purpose of
the investigation. Exclusion criteria included: (1) do not know the name of automated peritoneal dialysis mode; (2)

peritoneal dialysis combined with hemodialysis.

Methods
Study Design
Before the survey, the researchers invited relevant experts to conduct special training for the investigators, focusing on
questionnaire survey technology and quality control during the survey process. Through questionnaire quality control,
588 valid questionnaires were retrieved. Sample size calculation: This study includes general data, APD has 2 dimen-
sions and 40 items, and 5 to 10 times of variables are the sample size. The minimum sample size required for this study is
40%5=200, and the maximum sample size is 400. Considering the sample loss rate of 20%, 200x20%=40, the total
sample size included is at least 240-480 patients.

We obtain the consent of each patient before the investigation and sign an informed consent form. The study
procedure was approved by the Ethics Committee of Fujian Provincial Hospital (K2021-03-026). Participants provided
written informed consent, and the study was conducted in accordance with the Declaration of Helsinki.

Questionnaires
A questionnaire was designed by the researchers, and the items were developed by the research team after reading
a large number of publications, after a discussion with a nephrology professional group, and after consultation with
relevant experts in the field of peritoneal dialysis in the province. The research team uses “Delphi” method to
compile the questionnaire, and tests the reliability and validity of the questionnaire. The preparation process of the
first draft of the questionnaire is as follows: (1) Establishment of a research group: The research group consists of 5
members, including 1 professor, 2 PHDS, and 1 supervisor for postgraduate students; (2) The research team is
responsible for searching and analysing literature, conducting in-depth interviews to determine articles, drafting
consultation questionnaires and selecting consulting experts, and conducting data collection and statistical analysis.
(3) A total of 12 experts were invited, and the research team discussed and decided to modify the items of the scale
based on the expert opinions. (4) The final version of the initial survey questionnaire, a total of 40 items in 2
dimensions. The content included general information (such as social and demographic characteristics of PD
patients), patients’ current treatment patterns, complications, APD experience, and family support. Select Yes or
No for the questionnaire.

The reliability and validity of the scale were tested in the outpatient follow-up of peritoneal dialysis patients, and the
Cronbach’s a coefficient of the scale as a whole was 0.831. Cronbach’s a coefficients of each dimension ranged from
0.816 to 0.825.

Data Collection

Patients fill in the questionnaire through interviews or star scan codes, and multi-center researchers unify guidelines to explain the
purpose, content and process of the study to the study subjects, as well as the methods and precautions to fill in the questionnaire,
so as to ensure that patients can understand the contents of the questionnaire and complete the questionnaire. Obtain their consent
and sign informed consent. Patients filled in the questionnaire independently on their mobile phones to ensure the authenticity of
the results; If you have any questions, you can consult the researchers immediately and submit them on site. Researchers should
pay attention to check the data to see if there are invalid answers and avoid mistakes. Researchers use two-person data entry board,
check the original questionnaire immediately if any problem is found, and correct the input errors to ensure the correct data. The

database is managed by the study leader and only members of the research team have access to the survey data.
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Statistical Analysis

Data analysis was performed using SPSS version 23.0. Categorical variables were expressed as number(%). Continuous
variables are expressed as the mean + standard deviation. The y2 test was used to compare the differences in categorical
data between different groups, and multiple logistic regression analysis was used to identify correlations between the
selection rate and influencing factors. P < 0.05 was considered statistically significant.

Results
Patient Demographics, APD Administration, and Follow-Up

Sociological and demographic characteristics, treatment patterns, complications, APD use experience, family support
status, and follow-up locations were investigated in 588 PD patients. A total of 588 valid questionnaires were retrieved,
and the recovery rate was 100%. Among the 588 patients studied, there were 284 males (48.30%) and 304 females
(51.70%), with an average age of 56.5 + 14.73 years. There were 484 patients (82.31%) with primary and secondary
education levels. The main reasons for not choosing APD were never using APD (78.23%), no knowledge of APD
(69.39%), and family did not support using APD (77.55%) (Table 1).

Factors Influencing the Completion Rate of APD Treatment
In the univariate analysis, marital status, educational background, occupation, dialysis duration, peritonitis and catheter complica-
tions were not associated with acceptance of APD (P > 0.05). Patients with higher education levels did not have higher APD
selection rates than did patients with lower education levels (P= 0.289), and patients with longer years on dialysis did not have
higher APD selection rates than did patients with fewer years on dialysis. Knowledge of APD (P= 0.273). The occurrence of
peritonitis did not affect the choice of APD (P=0.57), the occurrence of catheter complications did not affect the choice of APD
(P=0.738), and the cooperative attitude toward treatment did not affect the choice of APD (P=0.795). User experience and family
support were the factors that affected patients’ choice of APD (all P < 0.05) and were positively correlated with the treatment
utilization rate. Patients’ experience with APD affected APD selection rate (P=0.023), knowledge of APD affected APD selection
rate (P=0.000), and family members’ support affected APD selection rate (P=0.000). (Table 2).

In the multivariate analysis, 3 variables (treatment with APD, knowledge of APD, and family support) remained
significantly associated with the selection of APD. The selection rate for APD was 2.594 times (P=0.026) higher among

Table 2 Factors Related to the APD Selection Rate of Patients

Factor APD
Gender ¥2-value 0.002
Degree of freedom |
P-value 0.961
Marital status ¥2-value 0.705
Degree of freedom |
P-value 0.401
Educational ¥2-value 2.484
Degree of freedom 2
P-value 0.289
Occupation ¥2-value 3.089
Degree of freedom |
P-value 0.079
Dialysis duration ¥2-value 3.896
Degree of freedom 3
P-value 0.273
Peritonitis ¥2-value 0.322
Degree of freedom I
P-value 0.57
(Continued)
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Table 2 (Continued).

Factor APD

Catheter complication x2-value 0.112

Degree of freedom |

P-value 0.738
Impact on life of PD x2-value 0.019
Degree of freedom |
P-value 0.891
Attitude toward therapy x2-value 0.068
Degree of freedom |
P-value 0.795
Treated with APD ¥2-value 5.187

Degree of freedom |

P-value 0.023*
Understanding of APD x2-value 18.301
Degree of freedom 2
P-value 0.000*
Family support ¥2-value 28.37
Degree of freedom |
P-value 0.000*

Notes: The results are based on the non-empty rows and columns of each innermost
child table. *P<0.05 was considered to be statistically significant.
Abbreviations: PD, peritoneal dialysis; APD, automated peritoneal dialysis.

patients who had received APD than those who had not received APD before. The selection rate for patients with “a lot
of knowledge” about APD was 10.75 times (P=0.002) that of patients with “no knowledge” and 3.839 times (P=0.002)
that of patients with “partial knowledge”. The APD selection rate with family support was 8.778 times (P < 0.001) higher
than that without family support. Among the options for reasons for choosing APD, “a good knowledge of APD” had the
highest selection rate (Table 3).

Table 3 Factors Related to the APD Selection Rate of Patients by Logistic Regression Analysis

Factor OR (95% CI) P
Age 1.023 (0.996-1.050) 0.09
Male 0.981 (0.466-2.068) 0.961
Married 1.520 (0.570-4.054) 0.403
Educational Primary school and middle school 1.597 (0.648-3.936) 0.309

University or above 2.029 (0.777-5.301) 0.149
Occupation 0.504 (0.233-1.090) 0.081
Dialysis duration 3M-1Y 0.479 (0.188-1.220)

1Y-3Y 0.356 (0.103-1.228)

>3Y 0.679 (0.244-1.890)
Peritonitis 1.251 (0.577-2.715) 0.571
Catheter complication 1.169 (0.468-2.921) 0.738
Change in daily routine 1.054 (0.494-2.249) 0.891
Attitude toward therapy 1.133 (0.442-2.907) 0.795
Treated with APD 2.594 (1.124-5.989) 0.026
Understanding of APD No

Partial 3.839 (1.640-8.989) 0.002

Know well 10.750 (2.435-47.465) | 0.002
Family support 8.778 (3.686-20.908) <0.001

Notes: OR(Odds ratio): OR value =1, indicating that the factor has no effect on the occurrence of the disease; An OR

value greater than | indicates that the factor is a risk factor. An OR value of less than | indicates that the factor is

a protective factor.
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Discussion and Conclusion

Discussion

As an alternative treatment for end-stage renal disease, APD is more convenient than CAPD for individuals with study
and work needs. Because multiple manual operations are not required during the fluid exchange process, the rate of
peritonitis and catheter-associated infection is reduced. The dialysis parameters can be adjusted quickly and accurately to
obtain adequate toxin clearance for personalized dialysis.'®'" Studies have shown that APD is safe and easy, has little
impact on life and social roles, and can significantly improve the quality of life of patients. APD has become the
prevalent mode of peritoneal dialysis in most high-income countries.'*'* Previously studies showed that factors such as
educational background, occupation, dialysis duration, knowledge of APD, and family support may affect that influence
patients’ choosing APD.? In this study, we performed a cross-sectional questionnaire-based study to investigate the
factors that affect the patients’ choice for APD treatment.

The present study indicates that the main reasons for not choosing APD as a treatment mode are lack of previous
APD use (78.23%), lack of APD understanding (69.39%), and lack of family support of ADP use (77.55%). Our results
were consistent with the study by Domenici et al, which showed that the choice of treatment was based on patient
preference.'® The perception of advantages and disadvantages of APD differed between patients undergoing APD and
CAPD. Health care providers’ preference for dialysis mode may affect patients’ choice of APD as a treatment mode.
With an insufficient introduction of APD-related dialysis knowledge by PD training, patients and their family members
cannot obtain comprehensive dialysis knowledge about APD, which may affect their choice for the mode of PD. Studies
have shown that important factors contributing to APD selection were better adjustment of APD to the patient’s lifestyle
and the flexibility that APD offers.'* Patients did not voluntarily choose APD, resulting in a low APD selection rate.
Peritoneal dialysis specialist nurses can provide APD information via leaflets, posters and video while performing PD
training. The contents could include the indications for APD, and the advantages of ADP compared with CAPD.

Never having used APD before was the predominant (78.23%) reason for not choosing APD as the treatment mode.
APD has not been widely used in China until recent years, lack of APD machines in the most PD centres, or lack of the
experiences by health care providers could be the reasons for not enough APD treatment performed during post-surgical
hospitalization. Moreover, remote monitoring of APD is increasingly used in peritoneal dialysis, but little is known about
its acceptability by patients and caregivers.'> Remote monitoring of APD has become an emerging trend in the field of
APD.M Nephrologists and dialysis nurses should acquire more learning and training opportunities and update their
knowledge about remote monitoring of APD to improve the effectiveness and efficiency of PD patients’ follow-up.

Patients often expect family support when making choices, and the attitudes of family support staff influence patients’
choices. The patient’s dialysis treatment will affect most of the life of family members, and family members hope to take
part in the choice of dialysis mode. For major and long-term medical decisions, family discussions are generally needed
to decide. For the elderly and patients with mobility difficulties, the attitude of family members towards APD dialysis
treatment, the ability to assist in APD treatment and care affect the choice of APD. Strong family support helps to ensure
that patients have the right to choose their own dialysis modalities. In this study, 77.55% of families did not support the
choice of APD as a treatment mode. The high cost of APD treatment is one of the main reasons for the low family
support rate. The cost of APD treatment is higher than that of CAPD. In China, the APD machine needs to be purchased
or rented by patients without covering by medical insurance, and its price is around 30,000 ~ 80,000 RMB. Expensive
APD machines and associated dialysis sets undoubtedly increase family expenses. Strong social support, including
medical insurance policies and support from social charities, may help to ensure patients’ independent choice of dialysis
mode.

Compared with CAPD, APD does not affect patient activities nor patients’ families during the day. Studies have
shown that APD patients have a good quality of life and are less troubled by dialysis-related symptoms.'*'® APD is
flexible and free, allowing individualized treatment for greater independence and safety at home. The remote monitoring
of APD may enable residents in rural areas to receive specialist care, resolve problems fast, reduce rate hospitalization,
and improve quality of life.>'” In addition, remote therapy management of patients on APD may demonstrate cost
savings.'® Recently, especially after the COVID-19 pandemic, more and more provinces in China, including Fujian
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Province, has begun to include the cost of APD treatment and machine in the local medical insurance, the rate of APD
treatment will continue to increase in the near future.

Conclusion

Patients’ knowledge of APD, experience in application and family support were the most important factors affecting the
choice of APD as a treatment mode and were positively correlated with the treatment utilization rate. Health care
providers should raise awareness of APD among patients and their families, allowing patients to experience APD
treatment if possible. When helping patients choose APD and CAPD, it is important to consider the medical, physio-
logical, social, and economic aspects of each PD patient, as well as the patient’s preferences.

Limitations of the Study

This study has some limitations. As of 2019, the number of PD patients in China exceeded 103,000, and there were
approximately 4000 PD patients in Fujian Province in southern China. The study only randomly included 588 patients in
6 regions. Therefore, the sample size was small, which may limit the results of this study being expanded to the other
provinces in China. However, we minimized the occurrence of limiting events through patient inclusion criteria and
sample size calculations.

Relevance to Clinical Practice

Understanding the influencing factors for the choice of APD by PD patients in Fujian Province, southern China, can help
health care professionals to formulate more effective interventions. This study provides scientific evidence for improving
APD treatment completion rates and improving patient quality of life.

Abbreviations
APD, automated peritoneal dialysis; PD, peritoneal dialysis; CAPD, continuous ambulatory peritoneal dialysis; ESRD,
end stage renal disease.
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