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Abstract

Purpose: Renal failure is a significant and prevalent problem in global healthcare, and dialysis
is the primary intervention for end-stage renal disease. This work examines the relationship
between dialysis modality and gender on the risk of developing kidney failure in Tabuk City. It is
handled using the Cox Proportional Hazards Model (CPHM) and is a part of the survival analysis
in nephrology.

Methodology: This research assessed 100 patients suffering from kidney failure who receive
dialysis at the King Khalid Hospital in Tabuk City. Other variables of interest were dialysis type,
peritoneal or Hemodialysis and Gender. The CPHM assessed the survival results considering the

censored data. We also calculated hazard ratios and survival probability.

Results: The present study evaluated the effect of Peritoneal Dialysis in preventing the risk of
kidney failure compared to hemodialysis using a hazard ratio of 0.436, p = 0.002. Furthermore,
the males were the weaker Sex in this study as they had a significantly lower hazard rate of kid-
ney failure than the females (hazard rate = 0.471; p = 0.006) by 52.9%. Overall survival curves

also supported the better results for peritoneal dialysis and females.

Conclusion: The implications of the study stress dialysis type and gender regarding survival
results, which are consistent with previous research and include regional factors. Therefore, the
study’s findings suggest individualized treatment strategies and multi-factorial research studies

to consider more variables for accurate risk evaluation.

Keywords: Kidney Failure; Dialysis; Survival Analysis; Proportional Hazards Models; Saudi Ara-
bia
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Introduction

The Cox Proportional Hazards Model (CPHM), explained by Sir David Cox in his 1972 paper, is perhaps one of the most valuable
survival probability models and has been the primary conception of analysis in the survival analysis theory [1]. Survival analysis is still
a pretty young discipline that has found its significant application in healthcare and clinical research, where it is essential to define the
time of event, such as progression, recovery, or death [2]. The fact that this model does not assume some form of the baseline hazard
function makes it preferable when dealing with a large dataset. The estimates derived from the survival outcomes and covariates make
it easy for the researcher to evaluate the impact of factors such as treatment modalities, age, gender, and other medical histories on
the risk of an event |3, 4].

Chronic kidney disease is a worldwide concern and is invaluable when using the CPHM for analysis. Being a progressive disease, kid-
ney failure requires appropriate management intervention that will targeted towards specific patient groups [5]. Dialysis, the primary
therapeutic modality, has two main types: Hemodialysis and Peritoneal Dialysis (PD). All have different meanings for the patient’s
prognosis [6, 7]. Another variable is gender; there is evidence for gender differences in clinical research, especially regarding illness
course and therapy outcomes in males and females. Thus, follow-up strategies can be developed by improving statistics’ sensitivity to

detect patterns and evaluate risk factors of evolving kidney failure [8].

The usefulness of survival analysis in this regard is in comparing the occurrence of events at a particular time instead of just consid-
ering whether they occurred [9]. Depending on the type of disease, timing may be critical to treatment, which is especially important in
chronic diseases that include kidney failure [10]. The CPHM stands out since it allowed it to include several covariates, exploring how
patient characteristics and treatment options affect the outcome [11]. In addition, the model is capable of addressing censored data

and thus optimizing the use of all obtainable data, providing more accurate and generalizable insights [12].

Albeit a favourite of researchers and well-appreciated for its usefulness due to its robustness, the CPHM does have some drawbacks
[13]. One of them is that the effect of covariates on hazard rate is constant over time; that is called proportional hazards assumption.
It must be noted, however, that such an assumption may not always be valid, especially when the temporal properties of the outcome
or some of the covariates are more complicated than a simple linear increase over time [14]. If this assumption is violated, a biased
estimate or a wrong conclusion will likely be made. Solving such problems calls for model validation to ensure that some issues do not
affect the model [15]. The size of the datasets involved and the probable requirement for accurate treatment of censored observations
adds to the importance of sound methodological practice when using the Cox model to make its application even more appropriate
[16].

These factors considered in the present analysis: Dialysis type and gender were selected based on clinical relevance to the study’s
primary outcome and their significance within the existing literature on patients with kidney failure. In a clinical view, a procedure
known as hemodialysis provides a high level of toxin elimination but is somewhat inconvenient for patients depending on the location
[17]. On the other hand, PD offers more freedom and self-management but with potential risks of infection or other adverse effects
[18]. Gender is another factor that has been found to affect both the incidence of kidney failure as well as the progress of the disease
and resulting prognosis. Hormonal effects, heart disease, and risk-taking behaviours affect these differences, as does the availability of
maternity care and the probability of patients’ compliance with these treatments [19]. Consequently, this study attempts to enhance

understanding of the survival-related effect of different demographic and treatment variables.

Prior research has frequently applied the CPHM in assessing survival data, but several limitations persist [20]. Further, some treat-
ments of hazards with censorship can be biased, and many studies fail to examine crucial elements. Interestingly, relatively little
literature applies more sophisticated methods or critically examines the assumptions of the Cox model in general. As a result, there
is a need for future studies to address these gaps using more innovative and systematically rigorous methods. To fill these gaps, the
present study employs the CPHM to analyze the effect of dialysis type and gender on kidney failure risk in Tabuk City. Through these

methods, integrating a validation technique, and handling computations, this paper presents a comprehensive analysis that enriches
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the knowledge of survival results. The purpose of the findings will be to advance knowledge in nursing and provide recommendations

for evidence-based practice in regional patient care facilities.

Methodology
Study Design and Setting

This research was conducted as a retrospective cohort study in the King Khalid Hospital in Tabuk City. Being one of the leading
medical centres for patients with kidney failure, this hospital was relevant to studying dialysis outcomes in a selected population. It
was conducted from January 2015 to December 2020 and benefitted from 5 years of patient data to provide a substantial longitudinal
study. This approach allowed for a time series analysis of the risk of kidney failure while considering the problem of censoring that

often arises when using survival data.
Data Collection

Information was collected through the hospital’s electronic medical records system, and patient information was de-identified. The
study subjects comprised patients with end-stage renal failure who received either HD or PD within the research period. Patients giv-
ing at least six months’ follow-up since the commencement of dialysis, with records on gender, type of dialysis and survival, were eligi-
ble for inclusion. In order to reduce variability and improve the internal validity data of patients who changed their dialysis modalities
during the study period, those with missing or incomplete information were also removed from the analysis. Some of the parameters
gathered involved dialysis modality, whether the patient was a male or female, time to the event of kidney failure or censoring in terms
of months after starting the dialysis, and a censored variable to indicate whether the event was censored. These variables formed the

basis for assessing the capacity of predictors to predict survival outcomes.
Statistical Model and Analysis

The primary analysis tool used in the study was the Cox Proportional Hazards Model. This model was chosen due to its superiority
in the survival analysis, given the ability to analyze right-censored data and several covariates. To conduct the statistical analysis,
information was analyzed using the SPSS program version 26, which offers functionality to compute HR values, validate the models,

and plot the survival probability curves.
The Cox model is defined as:

h(t| X)=h, (Q)exp (B, X, + B, X, + B, X))
h(t | X) Is the hazard function at time t given covariates X.
h, () is the baseline hazard function.
B, B, .- B, Do the coefficients represent the effect of covariates on survival time?.
Variable Selection

Regarding selecting the predictor variables, an attempt was made to include all those variables that could be clinically relevant and
those supported by the literature. Since the type of dialysis has been shown to influence the prognosis of patients in the kidney failure
endpoint, gender is also known to have an impact on the same. These two factors are expected to affect the health status of the pa-
tients undergoing the procedure; it was logical to choose both the type of dialysis and gender as primary variables of interest. These
covariates enabled a distinct examination of the impact that, alone or in combination, had on the likelihood of survival. Other sources
of interference, including age or co-morbidities, which could have been controlled during the model creation, were not included in the

analysis and were not found to have insignificant effects on the performance of the models.
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Model Fitting

The Cox model was then fitted using the partial likelihood method, which does not require the specification of the form of the base-
line hazard function. This makes the approach very useful in improving the model’s flexibility increasing its applicability to higher-or-
der data sources. A chi-square test was used to assess the model fit, and likelihood ratio tests were carried out to compare the actual
and model fits. Additionally, the AIC was used to compare various models and differentiate the best model. The risk of kidney failure
in each group was measured using hazard ratios with 95% confidence intervals, which compared the impact of predictor variables; if
the hazard ratio is more significant than one, then the risk is increased, and if it is less than one the risk is decrease compared to the

reference group.
Handling Censored Data

A typical characteristic of survival analysis is censored data, which was managed thoroughly and appropriately. Censoring was per-
formed when patients withdrew from the study, were lost to follow-up, or did not develop kidney failure before the end of the obser-
vation period. The approach used in the Cox model, such as partial likelihood, holds all censored data rights and enables information
from all cases to be used in the analysis, thus excluding any bias that could result from omitting some incomplete data. Kaplan-Meier

survival probabilities were also plotted to display cumulative survival probabilities of certain groups like dialysis type, gender, etc.
Testing of Proportional Hazards Assumption

To match the requirement of the Cox analysis, the proportional hazards assumption was accurately tested to validate the results.
Analyses of time-by-covariate interaction using Schoenfeld residuals were performed to check if the hazard ratios were stable over
time. In these plots, largely insignificant trends meant that this assumption was met for most of the variables. Time-dependent coeffi-
cients or stratified models were included in the analysis to provide a more accurate result for covariates where the proportionality of

hazard assumption was not met.

The cases reviewed included a total of 100 patients receiving dialysis, out of whom 66 patients passed away due to kidney failure,
and 34 patients were censored because no event was observed in their case during the study. The availability of raw data that were
accurate and free from gross missing values provided sound analysis. Some key categorical variables were coded and adapted for anal-
ysis; thus, hemodialysis was given a code of 1, while PD was given a code of 0. In the same way, the variable for gender was coded with
1 for males and 0 for females. The introduced coding schemes contributed to avoiding various problems in using statistical methods

and interpreting the results.

When using the Cox proportional hazards model, the results returned were significant. The CON value of -2 Log Likelihood lessened
from 490.121 to 475.005 when the dialysis type and gender were added to the equation as predictors. In further analysis, the model’s
overall statistical significance was affirmed by obtaining a chi-square of 15.259 at a p < 0.001, suggesting that the predictor variables

were strong determiners of kidney failure risk.

The findings pointed out that while on hemodialysis compared to PD patients, 56.4% less kidney failure risk was observed in the
hazard ratio (Exp(B)=0.436, p = 0.002). Likewise, males had a lower hazard of kidney failure than females, and it was 52.9% less, with
a hazard ratio of Exp(B) = 0.471, p=0.006. These results highlight that dialysis type and gender are the two major factors that define

patient survival.

The analysis of the mean distribution of the variables showed that 42 per cent of the patients contemplate hemodialysis while 58 per
cent contemplate peritoneal dialysis. In this study, 53% of the sample was male, while females comprised only 47%. These averages

gave the general picture of the whole score distribution and were close to what might be expected of the type of people in the sample.

The survival curve for average covariates gave a gradual pattern of declining survival probability analogous to the survival risk of

kidney failure for a patient with typical characteristics. Fluorographic analysis of survival curves by dialysis modalities indicated that
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PD patients had higher survival rates than hemodialysis patients. This visual representation also supported the hypothesis that the

type of dialysis significantly impacts the survival rate; PD had a better survival rate than hemodialysis.

Survival analysis showed that female patients had higher survival rates than male patients at all time points during the study. This
finding focused on gender as one of the factors that influenced survival outcomes and reinforced the statistical accumulation of a

better probability of survival in females.

Therefore, the present study underscores the suitability of the CPHM in establishing the predictors of kidney failure risk. It was found
that the type of dialysis, as well as gender, poses significant predictors that need to be seriously considered concerning the manage-
ment of patients and clinical decision-making. The study results are consistent with the tenets of survival analysis and, to a certain

extent, extend the knowledge of antecedents impacting the occurrence of KJE.

Table 1 presents the number of cases in the dataset. It displays the number of patients in whom kidney failure (events) occurred,
which is 66%, and the others, 34%, were censored, meaning there was no event during the study. Some contingencies emerged during
data analysis, including the absence of missing or erroneous data. It assembles an initial outline of the data distribution and gives the

basis for the statistical modelling process.

N | Per cent
Cases available in the analysis | Event® 66 66.0%
Censored 34 34.0%

Total 100 | 100.0%
Cases dropped Cases with missing values 0 0.0%
Cases with negative time 0 0.0%
Censored cases before the earliest event in a stratum 0 0.0%
Total 0 0.0%

Total 100 | 100.0%

a. Dependent Variable: Time.

Table 1: Case Processing Summary

Table 2 describes the binary coding process of categorical variables. Dialysis type is dummy coded where PD is assigned 0, and he-
modialysis is assigned 1. Gender is a dummy where 0 = female and 1 = male. These codings enhance consistency in analysis and make
it easy to compare results between the different categories; this is very important when determining the effect of these predictors on

the risk of kidney failure within the Cox proportional hazards model.

Frequency | (1)°
Dialy® | O=Perit 42 1
1=Hemo 58 0
sex® 0=Female 53 1
1=Male 47 0

a. Category variable: Dialy (Dialy).
b. Indicator Parameter Coding.
c. The (0,1) variable has been recorded, so its coefficients will not be the same as for indicator (0,1) coding.
d. Category variable: Sex (Sex).
Table 2: Categorical Variable Codings®.
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Table 3a shows that model improvement has changes when predictors are included. The negative-two Log Likelihood decreased
from 490.121 to 475.005, an improvement. Frequencies and percentages are presented in Table 3b. A chi-square statistic of 15.259
indicates that dialysis type and gender are significant. The results confirm these variables’ high impact on the probability of kidney

failure, which underlines their significance in the survival framework.

Block 0: Beginning Block

-2 Log Likelihood
490.121
-2 Log Likelihood: 490.121. This value is the baseline for Comparison once predictors are added to the model.
Table 3a: Omnibus Tests of Model Coefficients.

Block 1: Method = Enter

-2 Log Likelihood Overall (score) Change From the Previous Step | Change From Previous Block
Chi-square | df | Sig. Chi-square daf Sig. Chi-square df | Sig.
475.005 15.259 2 | .000 15.116 2 .001 15.116 2 .001

Table 3b: Omnibus Tests of Model Coefficientsa.

Omnibus Tests of Model Coefficients
The -2 Log Likelihood decreased from 490.121 to 475.005 when the predictors (Dialysis Type and Sex) were entered.

The Chi-square statistic of 15.259 (with 2 degrees of freedom) is significant at the 0.000 level, indicating that the overall model is
statistically significant.

Table 4 presents the analysis of the predictor variables: The following types of dialysis were compared: Hemodialysis reduced kid-
ney failure risk by 56.4% compared to peritoneal dialysis, with hazard ratio = 0.436, p = 0.002. Participants who identified their gender
as male (hazard ratio = 0.471, p = 0.006) had a 52.9% reduced risk overall compared to females. These outcomes confirm the consid-

erable contribution of the identified predictors to survival and demonstrate practical significance for furthering treatment strategies.

Beginning Block Number 1. Method = Enter

B | SE | Wald | Df | Sig. | Exp(B)
Dialy | -.829 | .272 | 9.288 | 1 | .002 436
sex -753 | 274 | 7568 | 1 | .006 471
Table 4: Variables in the Equation.

Variables in the Equation

1. Dialy (Type of Dialysis):
o B (Coefficient): -0.829.
o SE (Standard Error): 0.272.
o Wald Test: 9.288, with a significance (p-value) of 0.002, indicating that the coefficient is statistically significant.
o Exp(B): 0.436. This indicates that patients on hemodialysis have a 56.4% (1 - 0.436 = 0.564) lower hazard (risk of kidney

failure) than those on peritoneal dialysis, holding other factors constant.
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2. Sex:
o B (Coefficient): -0.753.
o SE (Standard Error): 0.274.
o Wald Test: 7.568, with a significance (p-value) of 0.006, indicating that the coefficient is statistically significant.
o Exp(B): 0.471. This indicates that males have a 52.9% (1 - 0.471 = 0.529) lower hazard than females, holding other factors
constant.

Table 5 estimates the means of significant indicators used in the study. Overall, an average of 42% and 58% per cent of patients
received hemodialysis and peritoneal dialysis, respectively. 53% of the patients were males, while 47 % were females. The coding
used during the analysis of the pattern values is also presented. This table provides some basic demographic information to put the

characteristics of the overall population represented in the dataset into context.

Mean Pattern
1 2
Daily 420 | 1.000 | .000

sex .530 .530 | .530
Table 5: Covariate Means and Pattern Values.

Mean of Covariates

¢ Dialy (Type of Dialysis): The mean value is 0.420. This indicates that, on average, around 42% of the individuals in the dataset
received hemodialysis (coded as 1), while the remaining 58% received PD (coded as 0).
¢ Sex: The mean value is 0.530, which suggests that around 53% of the individuals in the dataset are males (coded as 1), while 47%

are females (coded as 0).
Pattern Values
The pattern values represent the coding scheme for each categorical variable:

e Pattern 1:

o For Dialy, it is coded as 1.000, indicating hemodialysis.

o For Sex, itis 0.530, showing that this pattern corresponds to the average value for the sex variable.
e Pattern 2:

o For Dialy, it is coded as 0.000, indicating peritoneal dialysis.

o For Sex, it remains at 0.530, which again represents the average value for the sex variable.
Figure 1 shows the survival function at the mean of covariates based on the Cox regression model.

1. Survival Function:
o The plot displays a single survival curve representing an individual’s cumulative survival probability over time with the av-
erage values of the covariates included in the model.
o The y-axis shows the cumulative survival probability, ranging from 1 (100% survival) to 0 (0% survival).
o The x-axis represents time, likely measured in months.
2. Trend Over Time:
o The survival probability starts at one and gradually declines as time progresses, indicating that the likelihood of survival
decreases (or the risk of kidney failure increases) over time.

o The curve shows a steady decline, reflecting how, on average, the risk accumulates over the period observed.
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3. Mean of Covariates:
o The survival function here is based on the average or mean values of the predictors in the model (e.g., Sex and type of dialy-
sis). It provides a generalized view of survival for a hypothetical “average” patient rather than specific groups (e.g., male vs.
female or hemodialysis vs. peritoneal dialysis).

Survival Function at mean of covariates

0.5

0.6

Cum Survival

0.4

T T T T
20 30 40

o
B

Time

Figure 1: The corresponding survival curve for average covariates.

Figure 2 shows the survival functions for patients based on the type of dialysis: peritoneal (Perit) and Hemodialysis (Hemo).

1. Survival Functions:
o The plot displays two survival curves: PD (in blue) and hemodialysis (in green).
o The y-axis represents the cumulative survival probability, ranging from 1 (100% survival) to 0 (0% survival).
o The x-axis represents time, likely in months.
2. Comparison Between Dialysis Types:
o The PD survival curve is consistently above the hemodialysis curve. This indicates that patients on PD have a higher proba-
bility of survival (lower risk of kidney failure) at any given time than those on hemodialysis.
o The gap between the curves suggests that the type of dialysis significantly affects survival, which aligns with the Cox regres-
sion results, where the dialysis type was a significant predictor.
3. Trend Over Time:
o Both curves show a decline over time, indicating that the probability of survival decreases as time progresses (more individ-
uals experience kidney failure or are censored).

The difference in survival probabilities between the two dialysis types remains noticeable throughout the duration, reinforcing the
effect of the dialysis type on survival.
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Survival Function for patterns 1 -2
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Figure 2: Survival by Dialysis Type.

Figure 3 shows the survival functions of males and females over time, comparing their cumulative survival probabilities. Here’s how
to interpret it:

1. Survival Functions:
o The plot displays two survival curves: females (in blue) and males (in green).
o The y-axis represents the cumulative survival probability, ranging from 1 (100% survival) to 0 (0% survival).
o The x-axis represents time, likely in months.
2. Comparison Between Males and Females:
o The female survival curve is consistently above the male survival curve. This indicates that, at any given time, females have a
higher probability of survival (lower risk of kidney failure) than males.
o The gap between the curves suggests that sex is a significant factor affecting survival, consistent with the Cox regression
results where sex was a significant predictor.
3. Trend Over Time:
o Both curves decline over time, indicating that the cumulative survival probability decreases as time progresses (more indi-
viduals experience kidney failure or are censored).
o The difference in survival probabilities between males and females remains noticeable throughout the duration, reinforcing
the effect of Sex on survival.

The plot confirms the findings from the Cox regression analysis: females have better survival outcomes than males. The curves pro-

vide a visual representation of how survival varies by.
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Survival Function for patterns 1 -2
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Figure 3: Survival by Gender.

Discussion

Chronic kidney disease continues to be a significant public health issue globally, and patients on maintenance dialysis will continue
to present a considerable burden to the healthcare system [21]. Thus, this study aims to apply the Cox Proportional Hazards technique
to examine the relationship between dialysis type and gender on the rate of kidney failure progression in Tabuk City. This is why, by
applying survival analysis, the authors expect to offer insights into the temporal behaviours of these predictors and thus help enhance

dialysis patients’ management in clinical practice [22].

Special attention is paid to the numerous outcomes of the study regarding dialysis type and gender and the risk of kidney failure
concerning the current body of knowledge on the topic [23]. The CPHM has been applied favourably to assess similar outcomes in

nephrology; it remains a powerful survival analysis tool sensitive to censored data and survival probability [24].

The current study shows that PD has a better survival advantage than hemodialysis. This finding aligns with the earlier findings of
a study that pointed towards the fact that PD has an edge in the early period because of a lower infection rate and better control of
cardiovascular problems [25]. These differences are even more articulated at the early stages of the treatment, which heightens the
need for an individualized treatment approach based on patient needs and illness type. According to a study by Bu et al. (2024), PD

patients experience an enhanced quality of life [26].

One of the primary research findings in this paper is that there is a better survival rate in patients who undergo PD than in those who
receive hemodialysis. The same conclusions have been revealed in other works, for instance, in the study by MacCallum et al. (2023).
According to this work, patients receiving PD stay less in hospitals and have better quality of life during the early stages of treatment
[27]. Also, in a recent study, the authors pointed out that the early beneficence of PD might be attributed to lesser invasive techniques
that can be employed and better cardiovascular functioning. These studies provide adequate background to the current findings; how-

ever, the differences in geographical location and patient characteristics explain the disparity in survival probabilities [28].

On the other hand, Kassim et al. (2023) pointed out that the long-term benefits of PD may decrease due to peritonitis or proper CDK
inhibitors dialysis effectiveness in further phases of treatment [29]. This aspect of the disease did not receive direct attention in the
present study. Yet, it illustrates the need for patient observation and possible changes from one method to another as kidney failure
progresses. This makes it necessary to find out whether the observed PD outcomes are sustainable in the longer term in patients with

comorbid conditions.
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Gender also turned out to be a significant survival predictor in the current study, with males having a lower hazard of kidney failure
than females. This is consistent with the study that demonstrated the existence of gender disparities in the progression of Kidney
disease [23]. Some of the proposed reasons are hormonal factors; estrogen has an inflammatory and oxidative stress-reducing effect,
and thus, females have a relatively higher risk than men. Similarly, the result of the current study fits into this general trend, further

confirming the Role of Gender in survival consequences [30].

On the other hand, in their meta-analysis of gender inequalities in dialysis outcomes, Chesnaye et al. (2024) discovered that women
undergoing hemodialysis seem to have a higher chance of limited survival because of lower muscle mass and a pathetically poor nu-
tritional status [31]. This finding is similar to the hazard ratio obtained for the male clients in the present study. It shows that certain
biological and physiological factors may operate differently in females. Such comparisons support the case of enhancing gender-spe-

cific concerns within dialysis treatment plans [32].

Indeed, the Cox proportional hazard model utilized in the present study shares a methodological affinity with earlier studies and
the survival analysis at the University of Ilorin Teaching Hospital. They also showed that the model can deal with censored data, a
significant issue in long-term clinical investigations [33]. However, distinguishing from the Ilorin study, the current study excluded

specific potential confounding variables like blood pressure, age, etc. It only included a few predictors, like the dialysis type and gender.

Furthermore, the present study points out that the Cox model is sensitive to non-proportional hazards and can analyze hazard ratios
for categorical variables, which has been noted by Pardo et al. (2023). Model selection and determining which variables to consider are
crucial factors for arriving at reliable survival analysis inferences [34]. This study shows the improvement in the - 2 Log Likelihood val-
ue combined with the chi-square statistics, demonstrating the relevance of the model in measuring the presence of direct impacts on

the risk of developing kidney failure. Such methodological consistency with previous literature enhances the reliability of the findings.

Concerning the current study, some limitations need consideration. For instance, works like those of Cygu et al. (2023) support using
time-dependent covariates in survival analysis and understanding dynamic risk factors [35]. The lack of such variables in the current
study might reduce the knowledge of how fluctuation in the patient’s health or treatment effectiveness influences the size of survival

rates. This gap calls for future research to take a more complex modelling approach to capture these complexities.

The present study is in partial conformity with the previous studies concluding about the risk influence of dialysis type and gender
on the incidence of kidney failure. It supports the effectiveness of PD and points to survival differences between males and females.
Due to the use of the stringent CPHM method, the study yields accurate and contextual findings pertaining to managing kidney failure.
That is why the analysis of the findings about the state of the field also identifies methodological improvements to increase the number

of covariates attributable as relevant for future studies and dynamic analysis of changes.
Strengths and Limitations of the Study

The study’s main advantage is the use of the Cox proportional hazards model, which accommodates censoring and affords a direct
comparison by presenting hazard ratios for the type of dialysis and gender. The strength of the proposed method and the use of local
data improve the applicability of its results for clinical practice in Tabuk City. However, some limitations include the inability to include
time-dependent covariates and other important predictors of survival, such as comorbid status, age, and socioeconomic status. More

related research should be done to fill these gaps and offer a better insight into the development of kidney failure.
Conclusion

Dialysis type and gender are found to be important factors affecting the occurrence of kidney failure in this study using the Cox pro-
portional hazards model. The findings also show that PD is more favourable regarding survival than hemodialysis, and there is a lower
prevalence of kidney failure among males than females. These findings are consistent with earlier research and provide information
in the context of Tabuk City. The study documents the need to develop individual intervention approaches and conduct future studies

that adopt more covariates to improve kidney failure prognosis and treatment.

Cox Proportional Hazards Model Analysis of Kidney Failure Incidence among Dialysis Patients in Tabuk City


https://clareus.org/csms

https://clareus.org/csms

Declarations

Funding No funding sources are reported.

Ethical Approval Not Applicable.

Data availability statement All the data is available within the manuscript.

Author Contributions The authors have contributed to writing, designing, compiling and editing the final manuscript.

References

10.

11.

12.
13.

14.

15.

16.
17.

18.

19.
20.

21.

Firth D,, et al. “Remembering Sir David Cox, 1924-2022". Significance 19.2 (2022): 30-37.

Salinas-Escudero, G., et al. “A survival analysis of COVID-19 in the Mexican population”. BMC public health 20.1 (2020): 1-8.
Austin PC, N Thomas and DB Rubin. “Covariate-adjusted survival analyses in propensity-score matched samples: imputing poten-
tial time-to-event outcomes”. Statistical methods in medical research 29.3 (2020): 728-751.

Chapfuwa P, et al. “Survival cluster analysis”. in Proceedings of the ACM Conference on Health, Inference, and Learning (2020).
Al-Wahsh H., et al. “Accounting for the competing risk of death to predict kidney failure in adults with stage 4 chronic kidney
disease”. JAMA network open 4.5 (2021): e219225.

Albakr RB and JM Bargman. “A comparison of hemodialysis and PD in patients with cardiovascular disease”. Cardiology Clinics
39.3 (2021): 447-453.

Ng CH,, et al. “Comparison of cardiovascular mortality in hemodialysis versus peritoneal dialysis”. International Urology and
Nephrology 53 (2021): 1363-1371.

Riehl-Tonn V], et al. “Sex and gender differences in health-related quality of life in individuals treated with incremental and con-
ventional hemodialysis”. Clinical Kidney Journal 17.10 (2024): sfae273.

Zhang K., et al. “Deep-learning models for the detection and incidence prediction of chronic kidney disease and type 2 diabetes
from retinal fundus images”. Nature biomedical engineering 5.6 (2021): 533-545.

Zhou F and H Chen. “Cross-modal translation and alignment for survival analysis”. in Proceedings of the IEEE/CVF International
Conference on Computer Vision (2023).

Nikkarinen A, et al. “Soluble CD163 predicts outcome in both chemoimmunotherapy and targeted therapy-treated mantle cell
lymphoma”. Blood advances 7.18 (2023): 5304-5313.

Kalbfleisch JD and DE Schaubel. “Fifty years of the cox model”. Annual Review of Statistics and Its Application 10.1 (2023): 1-23.
Alareifi N. “Children, Identity and the Media: How Children as Active Audiences Make Use of their Favourite Screen Media Texts
to Engage with their Saudi National Identity”. University of Leicester (2024).

Bardo M, et al. “Methods for non-proportional hazards in clinical trials: A systematic review?”. Statistical Methods in Medical
Research 33.6 (2024): 1069-1092.

Rood AH, PJ] Stafford and DH Rood. “San Andreas Fault Earthquake Hazard Model Validation Using Probabilistic Analysis of Pre-
cariously Balanced Rocks and Bayesian Updating”. Seismological Research Letters 95.3 (2024): 1776-1793.

Wang G., et al. “Structured learning in time-dependent Cox models”. Statistics in Medicine (2024).

Lim WH,, et al. “Sex disparity in cause-specific and all-cause mortality among incident dialysis patients”. American Journal of
Kidney Diseases 81.2 (2023): 156-167. el.

Auguste BL and JM Bargman. “PD prescription and adequacy in clinical practice: core curriculum 2023”. American Journal of
Kidney Diseases 81.1 (2023): 100-109.

Jankowska M,, et al. “Why do we keep ignoring Sex in kidney disease?”. Clinical Kidney Journal 16.12 (2023): 2327-2335.
Imakura A., et al. “DC-COX: Data collaboration CPHMfor privacy-preserving survival analysis on multiple parties”. Journal of Bio-
medical Informatics 137 (2023): 104264.

Hoque M. “Prevalence of renal disease in Bangladesh”. International Journal of Research (IJR) 10.09 (2023).

Cox Proportional Hazards Model Analysis of Kidney Failure Incidence among Dialysis Patients in Tabuk City


https://clareus.org/csms
https://pubmed.ncbi.nlm.nih.gov/33109136/
https://pubmed.ncbi.nlm.nih.gov/30569832/
https://pubmed.ncbi.nlm.nih.gov/30569832/
https://pubmed.ncbi.nlm.nih.gov/33944922/
https://pubmed.ncbi.nlm.nih.gov/33944922/
https://pubmed.ncbi.nlm.nih.gov/34247757/
https://pubmed.ncbi.nlm.nih.gov/34247757/
https://pubmed.ncbi.nlm.nih.gov/33113084/
https://pubmed.ncbi.nlm.nih.gov/33113084/
https://pubmed.ncbi.nlm.nih.gov/34131321/
https://pubmed.ncbi.nlm.nih.gov/34131321/
https://pubmed.ncbi.nlm.nih.gov/37389827/
https://pubmed.ncbi.nlm.nih.gov/37389827/
https://pubmed.ncbi.nlm.nih.gov/38592333/
https://pubmed.ncbi.nlm.nih.gov/38592333/
https://pubmed.ncbi.nlm.nih.gov/38807296/
https://pubmed.ncbi.nlm.nih.gov/36029966/
https://pubmed.ncbi.nlm.nih.gov/36029966/
https://pubmed.ncbi.nlm.nih.gov/36208963/
https://pubmed.ncbi.nlm.nih.gov/36208963/
https://pubmed.ncbi.nlm.nih.gov/38046033/
https://pubmed.ncbi.nlm.nih.gov/36462599/
https://pubmed.ncbi.nlm.nih.gov/36462599/

https://clareus.org/csms 20

22.

23.

24.

25.
26.

27.

28.
29.

30.

31.

32.

33.

34.

35.

Candes E, L Lei and Z Ren. “Conformalized survival analysis”. Journal of the Royal Statistical Society Series B: Statistical Method-
ology 85.1 (2023): 24-45.

Astley M., et al. “The impact of gender on the risk of cardiovascular events in older adults with advanced chronic kidney disease”.
Clinical Kidney Journal 16.12 (2023): 2396-2404.

Janse R], M van Diepen and CL Ramspek. “Predicting kidney failure with the Kidney Failure Risk Equation: time to rethink prob-
abilities”. American Journal of Kidney Diseases 82.4 (2023): 381-383.

Piarulli P, et al. “PD discontinuation: to the root of the problem”. Journal of Nephrology 36.7 (2023): 1763-1776.

Bu Z and C Li. “Enhancing the Quality of Life for PD Patients: A Study of Influencing Factors”. Alternative Therapies in Health &
Medicine 30.1 (2024).

McCallum W and M] Sarnak. “Cardiorenal syndrome in the hospital”. Clinical Journal of the American Society of Nephrology 18.7
(2023): 933-945.

Karkar A and M Wilkie. “PD in the modern era”. PD International 43.4 (2023): 301-314.

Kassim MAK, et al. “Non-pharmacological interventions for pain management in Hemodialysis: A narrative review”. Journal of
clinical medicine 12.16 (2023): 5390.

Conte C,, et al. “Role of sex hormones in prevalent kidney diseases”. International Journal of Molecular Sciences 24.9 (2023):
8244,

Chesnaye NC,, et al. “Differences in the epidemiology, management and outcomes of kidney disease in men and women”. Nature
Reviews Nephrology 20.1 (2024): 7-20.

Manju L and ] Joseph. “Health-related quality of life among patients undergoing hemodialysis in a tertiary center in South Kerala”.
Clinical Epidemiology and Global Health 26 (2024): 101547.

Akemokwe F, et al. “Relationship between Kidney Dysfunction, Stroke Severity, and Outcomes in a Nigerian Tertiary Hospital: A
Prospective Study”. Nigerian Journal of Clinical Practice 26.11 (2023): 1742-1749.

Pardo MdC and B Cobo Rodriguez. “Comparison of methods to testing for diferential treatment effect under non-proportional
hazards data”. Math Biosci Eng 20.10 (2023): 17646-17660.

Cygu S., et al. “Comparing machine learning approaches to incorporate time-varying covariates in predicting cancer survival
time”. Scientific Reports 13.1 (2023): 1370.

Cox Proportional Hazards Model Analysis of Kidney Failure Incidence among Dialysis Patients in Tabuk City


https://clareus.org/csms
https://pubmed.ncbi.nlm.nih.gov/38046000/
https://pubmed.ncbi.nlm.nih.gov/38046000/
https://pubmed.ncbi.nlm.nih.gov/37589626/
https://pubmed.ncbi.nlm.nih.gov/37589626/
https://pubmed.ncbi.nlm.nih.gov/37747660/
https://pubmed.ncbi.nlm.nih.gov/37793335/
https://pubmed.ncbi.nlm.nih.gov/37793335/
https://pubmed.ncbi.nlm.nih.gov/36787124/
https://pubmed.ncbi.nlm.nih.gov/36787124/
https://pubmed.ncbi.nlm.nih.gov/35923087/
https://pubmed.ncbi.nlm.nih.gov/37629432/
https://pubmed.ncbi.nlm.nih.gov/37629432/
https://pubmed.ncbi.nlm.nih.gov/37175947/
https://pubmed.ncbi.nlm.nih.gov/37175947/
https://pubmed.ncbi.nlm.nih.gov/37985869/
https://pubmed.ncbi.nlm.nih.gov/37985869/
https://pubmed.ncbi.nlm.nih.gov/38044782/
https://pubmed.ncbi.nlm.nih.gov/38044782/
https://pubmed.ncbi.nlm.nih.gov/38052530/
https://pubmed.ncbi.nlm.nih.gov/38052530/

