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ABSTRACT

Chronic kidney disease (CKD) patients undergoing continuous hemodialysis (HD) experience decreased daily physical
activity, lower tolerance to exercise and poorer health-related quality of life. There are many factors that have not been
identified that can affect CKD patients after undergoing hemodialysis. This study aims to determine the factors that
influence CKD patients undergoing hemodialysis after intradialytic exercise and cognitive behavioral therapy. The
research design uses confirmatory factor analysis (CFA) model. The research was conducted in the hemodialysis unit
of the Surabaya Islamic Hospital, Indonesia. The sampling technique uses purposive sampling. The sample includes
180 patient respondents with the following criteria: patients undergoing hemodialysis, aged between 20-60 years,
treated for CKD with hemodialysis for = 3 months, and agreed to be respondents. The research instrument used the
WHOQOL-BREF questionnaire. The validity of the internal factor domain and quality of life each showed good
consistency, indicated by the loading factor ([J) values ranging from 0.700 to 0.841. All components of each domain
were declared reliable, indicated by the indicator reliability (R2) values ranging from 0.48 to 0.71. Data analysis uses
CFA with parameter data estimation using analysis of moment structures (AMOS) software. Acceptance of the CFA
model by looking at the GoF. The respective p values for age factor, income factor, gender factor, educational factor,
physical domain, psychological domain, social domain, and environmental domain are 0.000, while the religious
factor is (0,789) which has no effect. Factors that can influence CKD patients undergoing hemodialysis after
intradialytic exercise and cognitive behavioral therapy are: 1) internal factors include: age factor, income factor,
gender factor, and education factor; 2) quality of life includes: physical domain, psychological domain, social domain
and environmental domain.
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INTRODUCTION

Chronic kidney disease (CKD) is a public health problem throughout the world, with increasing
prevalence and poor clinical outcomes and causing high medical costs (Apel et al., 2021). CKD is a
chronic disease that receives the largest funding from the Indonesian social security administration
body with a very high prevalence rate increase of 13.4%, which is one of the main causes of the
national death rate (Belinda & Dewi, 2021). In initial hemodialysis, patients experience poor
physical strength, muscle metabolism, and peak oxygen consumption and are at high risk of death
resulting in decreased quality of life (Lagadec et al., 2018). Despite improvements in treatment,
CKD patients undergoing maintenance hemodialysis often demonstrate decreased daily physical
activity, low exercise tolerance, poor health-related quality of life, and functional impairment at
similar ages (Gomes Neto et al., 2018). Quality of life scores in hemodialysis patients are lower and
among the worst compared to other chronic diseases (Shdaifat, 2022). Quality of life is consistently
associated with high phosphorus and potassium levels, as well as high interdialytic weight gain
(Cohen & Kimmel, 2018). Inactivity is associated with lower quality of life scores (Shirazian et al.,
2023). The depressive symptom factor, which is the main component of quality of life, is related to
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non-adherence to treatment, restriction of diet and fluids, and dialysis sessions (Atawi & Alaamri,
2024).

The results showed that approximately 26 million adults in the United States and 4.6 million adults
in Korea suffer from CKD, and the annual medical costs per person caused by CKD are $1,700 for
stage 2, $3,500 for stage 3, and $12,700 for stage 4 (Park et al., 2021). The results of a study of
7,378 hemodialysis patients in Europe, Japan and the United States showed that the physical
component quality of life score and mental component quality of life score using the Kidney
Disease Quality of Life Survey (KDQOL)-36 were significantly low (Shirazian et al., 2023).

The diagnosis and treatment of CKD can have a significant impact, many losses and limitations in
the patient's daily life, causing various biopsychosocial changes (Hagemann et al., 2019), as well as
the limitations of CKD itself, thus having a significant impact on the patient's quality of life. such as
the physical component scale and mental component scale (Salhab et al., 2019). A low quality of
life score causes a significant risk of hospitalization and death (Ravera et al., 2021), because it
changes the way individuals view and evaluate their life and illness which can cause individuals to
not adhere to treatment (Hagemann et al., 2019).

One way to reduce the impact of risk factors on CKD patients is to provide exercise for
hemodialysis patients, provide counseling, and regularly encourage patients undergoing
hemodialysis to increase their level of physical activity even though there are many obstacles (Rhee
et al., 2019). Potential physical activities include intradialytic exercise (Kirkman et al., 2019).
Hemodialysis patients require interventions that focus on patients' psychological characteristics to
reduce medical noncompliance (Sohn et al., 2018). Cognitive behavioral therapy is a psychotherapy
approach that manages emotional, behavioral and knowledge dysfunction through systematic
procedures (Gerogianni et al., 2018). The therapy has also been shown to improve depressed mood
and quality of life (Ng et al., 2019). This study aims to determine the factors that influence CKD
patients undergoing hemodialysis after intradialytic exercise and cognitive behavioral therapy.

METHOD

The research design uses model confirmatory factor analyze (CFA). The research aims to determine
the factors that influence CKD patients undergoing hemodialysis after intradialytic exercise and
cognitive behavioral therapy, by analyzing the estimated effect: 1) internal factors to age factors
(FU), internal factors to income factors (FP), internal factors to gender factors (FJ), internal factors
to religious factors (FA), internal factors to education factors (FE); 2) quality of life in the physical
domain (DF), quality of life in the psychological domain (DP), quality of life in the social domain
(DS), quality of life in the environmental domain (DL). The research was conducted in the
hemodialysis unit of the Surabaya Islamic Hospital, Indonesia. The sampling technique uses
purposive sampling. The sample includes 180 patient respondents with the following criteria:
patients undergoing hemodialysis, aged between 20-60 years, treated for CKD with hemodialysis
for > 3 months, and agreed to be respondents. The research instrument used the WHOQOL-BREF
questionnaire. The validity of the internal factor domain and quality of life each showed good
consistency, indicated by the loading factor ([1) values ranging from 0.700 to 0.841. All components
of each domain were declared reliable, indicated by the indicator reliability (R2) values ranging
from 0.48 to 0.71. Data analysis used CFA with data parameter estimation using analysis of moment
structures (AMOS version 21) software (Byrne, 2013) with parameters evaluated as follows: 1)
factorial weight; 2) variance and covariance of each indicator reliability; 3) variance and
covariance; 4) error correlation. Acceptance of the CFA model by observing: 1) interpretation,
weighting and statistical significance of parameters; 2) modification index proposed by AMOS; 3)
model adjustment indicators. The research has received ethical approval number
024/SGH/KEPK/V1/2024 from the STIKes Ganesha Husada Kediri Health Research Ethics
Commission.
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RESULT
Table 1.
Respondent characteristics (n=180)
No Characteristics f %
1 Age:
20-30 years 44 24.4
31-40 years 44 24.4
41-50 years 47 26.1
51-60 years 45 25
2 Education:
No formal education 40 22.2
Elementary school (primary) 48 26.7
High school (secondary school) 49 27.2
Graduated (university and above) 43 23.9
3 Hemodialysis Frequency:
Two times 99 55.0
Three times 81 45.0
4 Hemodialysis Duration:
> 3 Months 92 51.1
< 3 Months 88 48.9
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Figure 1. CFA Model of Internal Factors with Quality of Life
Table 2.
Regression Weights
Estimate P
FE <--- Internal Factors 1,000 0,000
FA <--- Internal Factors 0,031 0,789
FI <--- Internal_Factors 0,410 0,000
FP <--- Internal Factors 1,663 0,000
FU <--- Internal Factors 1,348 0,000
DL <--- Quality of-Life 1,000 0,000
DS <--- Quality of-Life 0,777 0,000
DP <--- Quality of-Life 0,884 0,000
DF <--- Quality of-Life 0,816 0,000
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Table 2 shows the factors that influence CKD patients undergoing hemodialysis after intradialytic
training and cognitive behavioral therapy, namely: age factor (FU), income factor (FP), gender
factor (FJ), education factor (FE), physical domain (DF), psychological domain (DP), social domain
(DS), and environmental domain (DL). Only the religious factor (FA) has no effect.

Table 3.
Goodness of Fit Model
Model
Chi-quadrat 23,905
p-value 0,581
RMSEA 0,000
CFI 1,000
GFI 0,971
AGFI 0,950
TLI 1,013
NFI 0,908
PCFI 0,722
PNFI 0,656

Table 3 shows the goodness of fit model values. That whole the suitability index shows an adequate
index (fit), except for the chi-square ratio (%2/df=23.905). However, with the values of GFI, NFI,
AGFT and CFI, the TLI is very close to 1 (respectively 0.971, 0.908, 0.950 and 1.000, 1.013) and
with an RMSEA of 0.000.

DISCUSSION

Age Factor on Internal Factors

The age factor is related to the self-efficacy of patients undergoing hemodialysis in managing
chronic diseases (Mousa et al., 2018). The results of the study show that the characteristics that
influence the quality of life of patients undergoing hemodialysis are age over 55 years (Cepeda
Marte et al., 2019). A regular quality of life for CKD patients can be achieved by patients aged 60
years and over (Pretto et al., 2020). Age greatly influences an individual's quality of life. Adult
individuals experience higher well-being in middle adulthood (Matud et al., 2019).

Factor Income against Internal Factors

The burden of CKD has multiple dimensions and individuals living with this condition may
experience stress from a variety of sources. Complex disease management protocols that include
multiple medications and inconvenient food and fluid restrictions can be burdensome and have
potential economic and social losses, as impaired kidney function is associated with reduced
productivity and life expectancy (Bruce et al., 2009; Crews et al., 2019; Turin et al., 2012).

Gender Factor on Internal Factors
Male gender is associated with quality of life in CKD patients (Rehman et al., 2020). The quality of
life of patients undergoing hemodialysis is influenced by male gender (Cepeda Marte et al., 2019).

Religious Factors versus Internal Factors

Religiosity involves behavior related to religious norms, traditions, and doctrines in an organized
manner, while spirituality refers to a person's inner experiences, awareness, and relationship with
greater powers or forces (Fetzer Institute, 2003; Underwood & Teresi, 2002). Religious institutions
(churches, mosques, and temples) are places where individuals can participate in religious traditions
and gain spiritual experiences, as well as receive social, emotional, and economic support (Krause,
1997; Levin et al., 2011; Taylor & Chatters, 1988). Attendance at places of worship has been
associated with mortality in the general population (Bruce et al., 2017; Gillum et al., 2008; Koenig
et al., 1999), however, the impact of attending religious services on clinical outcomes in individuals
with chronic health conditions remains unclear. less clear (Bruce et al., 2021).
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Educational Factors versus Internal Factors

There is a positive relationship between the level of education and the self-efficacy of patients
undergoing hemodialysis in managing chronic diseases (Mousa et al., 2018). Educational factors
can influence an individual's quality of life. That the quality of life will increase along with the
higher level of education an individual obtains (Forde & Smyth, 2022). Education plays an
important role in empowering hemodialysis patients to manage their condition more effectively.
Educational interventions focus on educating patients about the disease, the importance of
adherence to treatment regimens, and strategies for managing symptoms and complications.
Additionally, a continuity of care approach ensures that patients receive consistent support
throughout the treatment journey. This can include regular check-ups, tailored advice, and
adjustments to the treatment plan based on individual needs (Liao et al., 2020). Simple behavioral
educational interventions based on cognitive behavioral therapy can improve the quality of life and
self-care of hemodialysis patients. This approach combines cognitive behavioral therapy
components with educational components to provide practical strategies for managing the condition
overall (Shirazian et al., 2023).

Physical Domain on Quality of Life

Combined intradialytic aerobic and resistance exercise is effective for improving physical function
and quality of life in CKD patients undergoing hemodialysis (Gomes Neto et al., 2018). Research
results show that intradialytic exercise has an effect on the quality of life of patients undergoing
hemodialysis (Kim et al., 2022; Martins do Valle et al., 2020; Rochmawati et al., 2022; Salhab et
al., 2019; Suhardjono et al., 2019). However, the results of other studies found that intradialytic
exercise improved physical health but did not improve quality of life (Huang et al., 2020). Exercise
training can improve ongoing decline in functional status. In patients undergoing hemodialysis,
regular exercise improves aerobic capacity, muscle strength, and cardiovascular function (Rhee et
al., 2019). Additionally, exercise shows a strong correlation with dialysis benefits, high-sensitivity
C-reactive protein, blood pressure, arterial stiffness, Health-related quality of life (QoL), and
depression (Mohamed et al., 2020; Rhee et al., 2019). Physical quality of life influences the quality
of life of CKD patients undergoing hemodialysis (Al Salmi et al., 2021). Intradialytic exercise
training modalities influence physical function and quality of life related to maintaining the health
of hemodialysis patients. The combination of aerobic and resistance exercise resulted in
improvements in VO2, depressive symptoms, and the physical function and vitality domains of
health-related quality of life. Endurance training significantly influences the increase in walking test
distance, knee extensor strength and physical health component scores. Interventions that combine
aerobic exercise and intradialytic resistance can improve physical function and quality of life in
end-stage renal disease patients undergoing hemodialysis (Gomes Neto et al., 2018).

Psychological Domain of Quality of Life

Cognitive behavioral therapy can improve the quality of life of CKD patients. Cognitive behavioral
therapy is a structured psychotherapy intervention to overcome and treat dysfunctional cognition,
negative emotions, and maladaptive behavior (Shirazian et al., 2023). In CKD patients, cognitive
behavioral techniques integrated into educational programs have successfully improved quality of
life (Liao et al., 2020; Ng et al., 2019; Shirazian et al., 2023; Sohn et al., 2018; Solati et al., 2019;
Zhianfar et al., 2020). The combination of intradialytic exercise and cognitive behavioral therapy
can improve the quality of life of CKD patients during hemodialysis based on quantity and quality
(Ling et al., 2020). For dialytic CKD patients, quality of life can be understood as an individual's
perception of well-being, ranging from satisfaction to dissatisfaction related to areas of life that are
important to the patient (Hagemann et al., 2019). Quality of life is a health outcome for evaluating
the quality of health services, assessing the impact of disease, and cost-effectiveness analysis
(Khatib et al., 2018). The research results show that emotional quality of life is the quality of
healthy human life. Emotional quality of life shows higher than physical quality of life. Younger
patients are also more likely to experience emotional problems than older patients. Patients with
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serum creatinine levels of 5—8 mg/l had lower emotional well-being. People with low-income levels
experience social difficulties (Al Salmi et al., 2021).

Social Domain on Quality of Life

Patients undergoing peritoneal dialysis rated quality of life in different dimensions much higher
than patients receiving hemodialysis. Parameters that have a negative impact on the quality of life
of patients undergoing hemodialysis are obstacles to continuing to work or study and changing life
plans. The will to live is higher in patients undergoing peritoneal dialysis compared to patients
receiving hemodialysis (Dabrowska-Bender et al., 2018). Careful quality of life assessment helps
guide and achieve medical management to optimize patient health experiences such as dialysis staff
support or encouragement, social support, and quality of social interactions (Thenmozhi, 2018).
Hemodialysis patients with kidney disease-specific quality of life, weakness, and active
intradialytic activities (such as reading, playing games, playing puzzles, chatting, or others) and
passive intradialytic activities (such as watching TV or sleeping) have a higher quality of life
(Warsame et al., 2018). The characteristic that most influences the quality of life of diabetes
patients undergoing hemodialysis is the quality of social interactions (such as dialysis equipment
support and patient satisfaction) (Cepeda Marte et al., 2019).

Environmental Domain on Quality of Life

A positive family history of CKD is a socio-economic and environmental factor in the family (E. et
al., 2019). Many environmental susceptibility factors, such as diet, lifestyle, exposure to toxins
(e.g., secondhand smoke), or infectious diseases, can be transmitted within the same family and
cause CKD (Carlassara et al., 2021). That environmental factors (assortative mating) have an
important role in determining CKD family aggregation (Govindaraju et al., 2008). Elements that
support genetic and environmental contributions influence CKD (Zhang et al., 2021).

CONCLUSION

Factors that can influence CKD patients undergoing hemodialysis after intradialytic training and
cognitive behavioral therapy are: 1) internal factors including: age factors, income factors, gender
factors, and educational factors; 2) quality of life includes: physical domain, psychological domain,
social domain and environmental domain. Knowing early about the factors that influence CKD
patients can be the basis for improving daily care through precision medicine approaches. Early
identification of individuals at risk for CKD and its potential contributors guides healthcare teams in
better assessment of potentially actionable risk factors for kidney disease and improves patient
management and outcomes.
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