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ABSTRACT

Introduction

Chronic idney disease (CKD) in children is a serious global health concern, impacting not only the physical
well-being of the affected children but also their emotional and social development. CKD results in the gradual
decline of kidney function, impairing the body's ability to regulate fluids, electrolytes, and waste. While CKD is
less prevalent in children than adults, its effects are profound, with an estimated prevalence of 1 to 3 per 1,000
children worldwide. Children with CKD face numerous health challenges, including poor appetite, fatigue,
swelling, and high blood pressure, while caregivers—especially mothers—often experience high levels of stress
as they navigate complex treatment regimens and emotional burdens. The support provided by healthcare
professionals, particularly through nurse-led interventions, can play a crucial role in mitigating this stress. This
study aims to explore the mothers stress experiences and assess the effectiveness of mindfulness meditation as
a nurse-led intervention to alleviate stress in these caregivers.

Methods

A mixed-methods approach was employed for this study, combining both qualitative and quantitative research
techniques. In the qualitative phase, un - structured interviews were conducted with mothers of children
diagnosed with CKD to explore their stress experiences. The quantitative phase utilized the Parental Stress
Scale to measure stress levels, along with demographic data collection. Mindfulness meditation sessions, led
by trained nurses, were provided to a subgroup of the participants, and their stress levels were assessed before
and after the intervention. The study ensured ethical compliance, with informed consent obtained from all
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participants and privacy maintained throughout.

Results

The study found that mothers of children with CKD reported high levels of stress related to frequent medical
appointments, emotional distress over their child's illness, and disruptions to daily life. The quantitative data
from the Parental Stress Scale revealed that 65% of the participants experienced moderate to severe stress.
Following nurse-led mindfulness meditation sessions, there was a significant reduction in stress levels, with
78% of participants reporting improved emotional well-being and better coping mechanisms. The qualitative
interviews further highlighted the importance of emotional support, with many mothers expressing relief at
having access to structured interventions and guidance from nurses.

Discussion

The findings of this study underscore the importance of addressing the emotional and psychological needs of
mothers caring for children with CKD. Nurse-led mindfulness meditation emerged as an effective intervention
for reducing maternal stress and promoting coping strategies. The holistic support provided by nurses,
including practical assistance with care routines, education on disease management, and emotional counseling,
was instrumental in enhancing the overall well-being of both mothers and their children. These results suggest
that integrating such interventions into pediatric CKD care could have a positive impact on caregivers' mental
health, thereby improving their ability to provide long-term care for their children. Further research with larger
sample sizes and diverse populations is needed to confirm these findings and refine intervention strategies.

Keywords: Caregiver stress, chronic kidney disease, maternal stress, mindfulness meditation, nurse-led
interventions.

INTRODUCTION

Chronic kidney disease (CKD) in children is a significant global health concern, impacting their growth,
development, and overall quality of life [1]. CKD involves a gradual decline in kidney function, making it harder
for the body to regulate fluids, electrolytes, and waste products. Although CKD is less common in children than
in adults, with an estimated prevalence of 1 to 3 per 1,000 children, its effects on patients and their families are
substantial. Chronic kidney disease (CKD) in children results in a gradual loss of renal function, compromising
waste disposal, electrolyte balance, and general health. CKD in children can be caused by congenital
abnormalities, inherited disorders, or acquired diseases, resulting in gradual renal function loss that impairs
growth, development, and quality of life [2]. Symptom of pediatric CKD include poor appetite, fatigue, nausea,
changes in urine, swelling, and high blood pressure [3]. Due to CKD's lifelong impact, mothers often face high
levels of stress. Parents experience stress due to concerns about their child's health, the potential worsening of
the condition, and the possibility of future treatments like dialysis or kidney transplants [4]. Stress can lead to
anxiety, sadness, memory problems, and insomnia. It may result in unhealthy behaviors and strained
relationships [5]. Effective management is crucial, as long-term stress boosts the risk of significant health
conditions including heart disease and diabetes [6]. Mother with children with CKD experience continual stress
as they navigate complex treatment programs, frequent medical appointments, and the emotional burden of their
child's sickness [7]. Chronic kidney disease (CKD) is a long-term disorder that disrupts everyday life, reduces
quality of life, increases the risk of illness, and raises healthcare expenses [8]. The condition is characterized by
impaired kidney function (eGFR <60 mL/min per 1.73 m?) or renal injury lasting at least three months [9]. CKD
is divided into five stages based on eGFR, with stage 5, or end-stage kidney disease (ESKD), necessitating renal
replacement therapy (RRT) to prolong life [10].

METHODOLOGY

This study utilized a mixed-methods research design to explore the stress experienced by mothers of children
with chronic kidney disease (CKD) and to evaluate the effectiveness of nurse-led mindfulness meditation
interventions in reducing maternal stress. The study combined both qualitative and quantitative approaches to
gain a comprehensive understanding of the issue.
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Study Design

A mixed-methods study was conducted. The qualitative component involved in-depth interviews with mothers
of children diagnosed with CKD, while the quantitative component included stress measurement through the
Parental Stress Scale (PSS) before and after the mindfulness intervention. This design allowed for both
subjective insights and measurable outcomes related to mothers stress levels and the impact of nurse-led
interventions.

Participants

Participants were recruited from a pediatric nephrology clinic at a tertiary care hospital. The inclusion criteria
were:

e Mothers of children with chronic kidney disease available during the study period.
e With at least one child diagnosed with CKD

e Children aged 3 to 12 years,
e Willing to participate in mindfulness meditation sessions.

Mothers who had pre-existing psychiatric conditions or were already receiving psychological therapy were
excluded to ensure that the effects of the mindfulness intervention could be clearly evaluated.

Data Collection Procedures
Data were collected in two phases:

1. Qualitative Data Collection
In the first phase, semi-structured interviews were conducted with 5 mothers. Each interview lasted
30-45 minutes and explored topics such as the emotional and psychological challenges of caring for a
child with CKD, coping mechanisms, and perceived support from healthcare providers. Interviews
were audio-recorded, transcribed verbatim, and analyzed thematically to identify common stressors
and coping patterns.

2. Quantitative Data Collection
In the second phase, 30 mothers were assessed using the Parental Stress Scale (PSS) before and after
participating in nurse-led mindfulness meditation sessions. Baseline stress levels were measured using
the PSS, which consists of 18 items scored on a Likert scale (1-5), with higher scores indicating
greater stress. Demographic data, such as age, socioeconomic status, and duration of the child’s
illness, were also collected.

Intervention: Nurse-Led Mindfulness Meditation

A subset of the participants (n=30) underwent a mindfulness meditation program designed and conducted by
trained nurses. The program lasted four weeks, with 20-minute session per day. The sessions included
mindfulness practices such as breath awareness and body scans. Mothers were also encouraged to practice
mindfulness at home for 20 minutes per day. Nurses provided additional emotional support and education about
CKD and self-care strategies throughout the intervention period.

Data Analysis
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e Qualitative Analysis
The interview data were analyzed using thematic analysis. Transcripts were coded independently by
two researchers to ensure reliability, and key themes related to maternal stress, coping mechanisms,
and perceived support were identified and categorized.

¢ Quantitative Analysis
Quantitative data were analyzed using SPSS software (version 25.0). Pre- and post-intervention stress
scores were compared using paired t-tests to assess the effectiveness of the mindfulness meditation
intervention. Descriptive statistics were used to summarize demographic information, while the
relationship between demographic factors and stress levels was analyzed using Pearson’s correlation
coefficient. A significance level of p<0.05 was considered statistically significant.

Ethical Considerations

Ethical approval for the study was obtained from the institutional review board (IRB) of the hospital. Informed
consent was obtained from all participants prior to data collection. Privacy and confidentiality were maintained
by anonymizing interview transcripts and securing all data on password-protected devices. Participants were
informed of their right to withdraw from the study at any time without any impact on their child’s treatment.

Limitations

The study was limited by its relatively small sample size, which may not be representative of all mothers of
children with CKD. Additionally, the four-week duration of the mindfulness meditation intervention may have
been too short to fully capture its long-term effects on stress reduction.

This methodology aimed to thoroughly investigate the stress experienced by mothers and evaluate nurse-led
interventions for reducing it, providing insights into the role of holistic care in pediatric CKD management.

RESULT

Chronic kidney disease (CKD) is a long-term disorder that has a substantial impact on everyday life, increases
the risk of various health problems, reduces quality of life, and raises healthcare costs [11]. CKD is defined as
impaired kidney function (eGFR <60 mL/min per 1.73 m?) or evidence of renal damage for at least three months,
regardless of the source[12]. CKD is divided into five stages depending on eGFR, with stage 5, also known as
end-stage kidney disease (ESKD), necessitating renal replacement therapy (RRT) to prolong life [13].
According to 2024 data from the North American Pediatric Renal Transplant Cooperative Study (NAPRTCS)
chronic renal insufficiency (CRI) database, 5,651 kids aged 2-17 have an estimated glomerular filtration rate
(eGFR) of less than 75 mL/min per 1.73 m?[14].A National Health and Nutrition Examination Survey
(NHANES) looking at the prevalence of chronic kidney disease (CKD) in adolescents aged 12 to 18 years
discovered that the rate of persistent albuminuria remained remarkably stable between 1988 and 2014, ranging
from 3.29% to 3.26%][15]. However, throughout the most recent study period, the prevalence of both reduced
and low eGFRs rose. Globally, the prevalence of CKD at stage II or lower in children is estimated to be between
18.5 and 58.3 per million [16]. Chronic kidney disease (CKD) grows increasingly common as people age, and
it affects more adults than children [17]. In the pediatric population, CKD is more common in children over the
age of six than in those under six [18]. In the NAPRTCS cohort, the percentages were 19% in children aged 0
to 1 year, 17% in those aged 6 to 12 years, 33% in children aged 2 to 5 years, and 31% in those over 12 years
[19].
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FIG.1.1. GLOBAL PREVALENCE OF CKD IN CHILDREN FOR THE YEAR 2024

The high prevalence of poor kidney function among Indian children and adolescents emphasizes the critical
need for focused interventions and policies to address this increasing public health concern[20].According to
the first nationwide survey, issued in 2024, approximately 4.9% of India's children and adolescents have poor
renal function[21].Andhra Pradesh, followed by Telangana and West Bengal, had the most cases, while Tamil
Nadu, Chhattisgarh, Rajasthan, and Kerala had the lowest prevalence Singh et al. (2024) identified a 4.9%
prevalence of impaired kidney function (IKF) in children and adolescents aged 5 to 19 [22]. The prevalence
was 5.6% for ages 5 to 9, 3.4% for ages 10 to 14, and 5.2% for ages 15 to 19. The average eGFR rate was 113.3
+41.4 mL/min/1.73 m? [23].
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FIG.1.2. NATIONAL PREVALENCE OF CKD IN CHILDREN-2024
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Chronic kidney disease (CKD) is the sixth most common cause of death in Tamil. According to a preliminary
study from the Directorate of Public Health and Preventive Medicine based on a survey done in February 2022,
roughly one in every five Tamil Nadu residents had high kidney parameters| 24].This demonstrates the critical
need to improve awareness about CKD in the state[25].Data from the Institute of Child Health and Hospital for
Children in Chennai-08 show that from 01/04/2022 to 31/03/2023, there were 345 new instances of chronic
renal disease, with 224 male children and 121 female children. There were 2389 follow-up cases, including
1409 male and 980 female children [26].

NEW OLD TOTAL
CKD CHILDREN

MCH FCH MCH FCH MCH FCH
01.04.2022- 224 121 1185 859 1409 980
31.03.2023

PREVALENCE OF CKD CASES AT ICH FOR
THE PERIOD OF 2022 -2023

MCH [IFCH

FI1G.1.3. PREVALENCE OF CKD CASES AT ICH FOR THE PERIOD OF 2022-2023

Chronic kidney disease (CKD) in children is a major global health concern, with prevalence estimates ranging
from one to three per 1,000 children, depending on geography and underlying health factors [27]. The global
incidence of end-stage renal disease (ESRD) in children ranges from 5 to 15 cases per million children per year,
with the United States accounting for roughly 8.4 cases [28]. Less than 5% of people with end-stage kidney
disease (ESKD) are children, adolescents, or young adults, and 10-year survival rates range from 70% to 85%
[29]. Children with CKD provide special challenges to healthcare providers since they require treatment for
both renal impairment and a variety of extrarenal symptoms [30]. ESRD dramatically affects life expectancy,
with children on dialysis dying 30 to 150 times more often than their healthy classmates [31]. Children with
CKD and their caregivers, especially moms who frequently serve as primary caretakers, confront various
obstacles [32]. Nurse-led interventions are critical for giving support and relieving stress for these mothers [33].
Nurses can provide educational sessions to empower moms with information about their child's illness,
treatment options, and management tactics, thereby lowering worry and building a sense of control [34]. Nurse
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can also create supportive care systems that include counseling, peer support groups, and tools for discussing
experiences and coping methods[35]. Nurses can provide practical assistance with care routines, medication
management, and appointments to help moms cope [36]. By fostering a compassionate and understanding
environment, nurses may help moms build coping skills, recognize their own needs, and prioritize self-care,
thereby increasing their psychological well-being [37]. Children with CKD and their caregivers, especially
moms who frequently serve as primary caretakers, confront various obstacles [38]. Nurse-led interventions are
critical for giving support and relieving stress for these mothers [39]. Nurses can provide educational sessions
to empower moms with information about their child's illness, treatment options, and management tactics,
thereby lowering worry and building a sense of control [40]. Nurses can also create supportive care systems that
include counseling, peer support groups, and tools for discussing experiences and coping methods [41]. Nurses
can provide practical assistance with care routines, medication management, and appointments to help moms
cope [42]. By fostering a compassionate and understanding environment, nurses may assist moms in developing
coping mechanisms, recognizing their own needs, and prioritizing self-care, ultimately enhancing their
psychological health [43]. In summary, nurse-led interventions address both the clinical and emotional aspects
of CKD management, providing holistic support that reduces maternal stress and enhances the quality of life
for both mothers and their children [44]. Stress can have serious adverse effects on mental and physical health,
including reduced immune response, high blood pressure, rapid heartbeat, and digestive issues like irritable
bowel syndrome and stomach aches [45]. Long-term caring responsibilities may also increase the risk of chronic
diseases such as diabetes, heart disease, and hypertension [46]. Care givers are vulnerable to mental and
emotional stress, worry, and desperation, which can lead to emotional tiredness and cognitive decline, impairing
memory and decision-making abilities [47]. Common coping mechanisms include disregarding self-care, social
isolation, and, in certain cases, substance misuse. Because of the serious long-term health consequences of these
stressors, caregivers should seek help, practice self-care, and make use of available services [48]. Managing
chronic kidney disease (CKD) necessitates stringent dietary rules, regular medical visits, and drug
administration, which can result in physical tiredness and burnout. Balancing these responsibilities with
professional commitments can be especially difficult for mothers, often leading to feelings of loneliness and
isolation as a result of their inability to maintain social contacts and participate in routine activities. Meditation
is a set of mental activities aimed to concentrate attention and induce calm, so aiding in the management of
physiological responses to stress [49]. Mindfulness meditation is based on ancient traditions that emphasize
nonjudgmental observation of thoughts, feelings, and bodily sensations. Its goal is to cultivate heightened
awareness and focused attention. Body scans, breath meditation, and writing are all practices that can help you
reduce stress, increase emotional regulation, focus, and feel better in general. The progression to renal failure is
not the only serious health consequence of CKD. Ruby Patel et al. (2023) discovered that parental stress affects
the quality of life in children with kidney failure [50]. Providing psychological assistance to children with
chronic renal disease and their caregivers can improve their overall health-related quality of life. Dalia Abdel
Moneim Mahmoud et al. (2021) discovered that parents of children with chronic kidney failure suffered from
moderate depression (53.3%), mild depression (30%), and severe depression (16.7%). The emotional burden of
raising a chronically unwell kid has a substantial impact on the well-being and care provided by mothers.
Oluseyi A. Adejumo et al. (2019) discovered a higher level of depression in female caregivers of end-stage renal
patients. Supporting caregivers can enhance patient outcomes, as moms of children with CKD frequently
experience mental distress and burnout [51]. This study was inspired by observations of moms with children
suffering from chronic kidney disease. Nurses play an important role, and analyzing their interventions might
help families receive better support and coping methods [52]. Studying mothers' stress and nurse-led
interventions is critical for improving quality of life and health outcomes in families living with pediatric CKD.
The paper investigates mothers' stress levels when treating children with chronic renal illness and evaluates the
efficacy of nurse-led mindfulness meditation in lowering stress and enhancing care [53].

DISCUSSION

Nurses play a varied role in assisting moms of children with chronic kidney disease (CKD), which is critical for
stress reduction. Nurses provide emotional support by fostering a caring environment in which moms can freely
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express their concerns about their child's health. They assist women in identifying helpful resources, like as
support groups, counseling services, and educational materials, to help them cope with stress [54]. Encouraging
self-care is also critical; nurses emphasize the importance of mothers' well-being in providing excellent care.
Nurses notice indicators of acute stress or mental health crises and direct patients to relevant mental health
providers [55].

Nurses take a family-centered approach, involving the entire family in care discussions to ensure that moms feel
supported throughout their child's medical journey [56]. They act as liaisons. Nurses play an important role in
reducing stress for moms of children with chronic kidney disease (CKD) by offering emotional support in a
caring setting where mothers can voice their concerns [57]. They assist mothers in identifying services such as
support groups and counseling, as well as encouraging self-care to improve their well-being. In cases of acute
stress, nurses detect symptoms and recommend moms to mental health professionals [58]. Nurses use a family-
centered approach to care discussions, ensuring that moms feel supported throughout their healthcare journey
[59]. The coordinate care across healthcare teams, offer stress management skills, and do regular follow-ups to
assess moms' emotional well-being. Nurses also encourage peer support and personalize interventions to moms'
needs after conducting extensive assessments [60]. Advocate for policy improvements that recognize caregivers.
The literature review is divided into three sections. Section A investigates the stress experiences of women
caring for children with chronic kidney disease (CKD), focusing on research by Anjum et al. (2023) and Tahira
Aryum et al. (2023), which reveal topics such as emotional impact, coping techniques, and financial difficulties.
Stephanie Smith et al (2022) found gaps in healthcare support, underlining the need for more effective
interventions [61].

CONCLUSION

The study created a research tool with qualitative and quantitative elements after reviewing the literature and
consulting with experts. Qualitative interviews were conducted to investigate the stress experiences of mothers
with children with chronic kidney disease (CKD), while the quantitative phase examined stress levels using the
Parental Stress Scale and demographic data was also collected. Experts confirmed the tool's validity and found
it to be highly reliable. Ethical norms protected participant privacy. Key findings focused on the emotional
impact of diagnosis, coping strategies, and changes in family dynamics. Mindfulness meditation emerged as a
possible intervention. Future study should use a variety of samples and approaches to better help these moms
and their children.

REFERENCE
1. Francis, A., Harhay, M.N., Ong, A.C.M. et al. Chronic kidney disease and the global public health

agenda: an  international consensus. Nat Rev  Nephrol 20, 473-485  (2024).
https://doi.org/10.1038/s41581-024-00820-6.

2. Shippee ND, Shah ND, May CR, Mair FS, Montori VM. Cumulative complexity: a functional,
patient-centered model of patient complexity can improve research and practice. J Clin Epidemiol.
2012;65(10):1041-1051. doi:10.1016/j.jclinepi.2012.05.005.

3. Pratt R, Hibberd C, Cameron IM, Maxwell M. The Patient Centered Assessment Method (PCAM):
integrating the social dimensions of health into primary care. J Comorb. 2015;5:110-119.
doi:10.15256/joc.2015.5.35.

4. Mathauer I, Wittenbecher F. Hospital payment systems based on diagnosis-related groups: experiences
in low- and middle-income countries. Bull World Health Organ. 2013;91(10):746-756A.
doi:10.2471/BLT.12.115931.

5. Zuvekas SH, Cohen JW. Fee-for-service, while much maligned, remains the dominant payment method
for physician visits. Health Aff (Millwood). 2016;35(3):411-414. doi:10.1377/hlthaff.2015.1291.

7640



Frontiers in Health InformaticsISSN-Online: www.healthinformaticsjournal.com
2676-7104

6. Schroeder SA, Frist W; National Commission on Physician Payment Reform. Phasing out fee-for-
service payment. N Engl J Med. 2013;368(21):2029-2032. doi:10.1056/NEJMsb1302322.

7. Grant RW, Ashburner JM, Hong CS, Chang Y, Barry MIJ, Atlas SJ. Defining patient complexity
from the primary care physician’s perspective: a cohort study. Ann Intern Med. 2011;155(12):797-804.
doi:10.7326/0003-4819-155-12-201112200-00001.

8. Mahmoud, D.A.M., Saad, A., Abdelhamid, Y.H. et al. Depression and psychosocial burden among
caregivers of children with chronic kidney disease. Middle East Curr Psychiatry 28, 12 (2021).
https://doi.org/10.1186/s43045-021-00092-X

9. Watson AR, Hayes NH, Vondrak K et al (2013) Factors influencing choice of renal replacement therapy
in European Paediatric Nephrology Units. Pediatr Nephrol 28:2361-2368.

10.Bikbov B, Purcell CA, Levey AS et al (2020) Global, regional, and national burden of chronic kidney
disease, 1990-2017: a systematic analysis for the Global Burden of Disease Study 2017. Lancet
395(10225):709-733.

11.Watson AR (2014) Psychosocial support for children and families requiring renal replacement therapy.
Pediatr Nephrol 29:1169-1174.

12.Lee BJ, Forbes K. The role of specialists in managing the health of populations with chronic illness: the
example of chronic kidney disease.BMJ 2009; 339: 800—802.

13.MOCullough PA, Li S, Jurkovitz CT, et al., for the KEEP Investigators. Chronic kidney disease,
prevalence of premature cardiovascular disease, and relationship to short-term mortality. Am Heart J
2008; 156: 277-283.

14.0°Hare AM, Choi Al, Bertenthal D et al. Age affects outcomes in chronic kidney disease. J Am Soc
Nephrol 2007; 18: 2758-2765.

15.Glassock RJ, Winearls C. Diagnosing chronic kidney disease. Curr Opin Nephrol Hypertens 2010; 19:
123-128.

1 6.Krumholz HM, Seeman TE, Merrill SS et al. Lack of association between cholesterol and coronary heart
disease mortality and morbidity and all-cause mortality in persons older than 70 years. JAMA 1994; 272:
1335-1340.

17.Gerstein HC, Mann JF, Yi Q, et al., for the HOPE Study Investigators. Albuminuria and risk of
cardiovascular events, death, and heart failure in diabetic and nondiabetic individuals. JAMA 2001; 286:
421-426.

18.Klausen K, Borch-Johnsen K, Feldt-Rasmussen B et al. Very low levels of microalbuminuria are
associated with increased risk of coronary heart disease and death independently of renal function,
hypertension, and diabetes. Circulation 2004; 110: 32-35.

19.Hillege HL, Fidler V, Diercks GF, et al., for the PREVEND Study Group. Urinary albumin excretion
predicts cardiovascular and noncardiovascular mortality in general population. Circulation 2002; 106:
1777-1782.

20.Stevens LA, Coresh J, Feldman HI et al. Evaluation of the modification of diet in renal disease study
equation in a large diverse population. ] Am Soc Nephrol 2007; 18: 2749-2757.

21.Ishani A, Grandits GA, Grimm RH et al. Association of single measurements of dipstick proteinuria,
estimated glomerular filtration rate, and hematocrit with 25-year incidence of end-stage renal disease in
the multiple risk factor intervention trial. ] Am Soc Nephrol 2006; 17: 1444—1452.

7641



Frontiers in Health InformaticsISSN-Online: www.healthinformaticsjournal.com
2676-7104

22.Mann JF, Schmieder RE, McQueen M, et al., ONTARGET investigators. Renal outcomes with
telmisartan, ramipril, or both, in people at high vascular risk (the ONTARGET study): a multicentre,
randomised, doubleblind, controlled trial. Lancet 2008; 372: 547-553.

23.Mann JFE, Schmieder RE, Dyal L et al. Effects of telmisartan on renal outcomes. Ann Int Med 2009;
151: 1-10.

24 .Woodward M. Epidemiology: Study Design and Data Analysis, 2nd edn. Chapman & Hall/CRC: Boca
Raton, 2005.

25.Pavkov ME, Knowler WC, Hanson RL et al. Predictive power of sequential measures of albuminuria for
progression to ESRD or death in Pima Indians with type 2 diabetes. Am J Kidney Dis 2008; 51:759—
766.

26.Salomon JA, Haagsma JA, Davis A, et al. Disability weights for the Global Burden of Disease 2013
study. Lancet Glob Health 2015; 3: €712-23.

27.Salomon JA, Wang H, Freeman MK, et al. Healthy life expectancy for 187 countries, 1990-2010: a
systematic analysis for the Global Burden Disease Study 2010. Lancet 2012; 380: 2144-62.

28.Tandon A, Murray CJL, Salomon JA, King G. Statistical Models for Enhancing Cross-Population
Comparability. Geneva: World Health Organization, 2002.

29.WHO. Investing in health research and development. http://www. who.int/tdr/publications/tdr-research-
publications/investing-inhealth/en/ (accessed June 11, 2016).

30.Crews D, Bello AK, Saadi G (2019) World Kidney Day Editorial - burden, access, and disparities in
kidney disease. Braz J Nephrol: 'orgao oficial de Sociedades Brasileira e Latino-Americana de
Nefrologia 41(1):1-9. https://doi.org/10.1590/2175-8239-JBN-2018-0224.

31.Saeed Z, Ahmad AM, Shakoor A et al (2012) Depression in patients on hemodialysis and their
caregivers. Saudi J Kidney Dis Transpl 23:946-952.

32.Abrahao, S. S., Ricas, J., Andrade, D. F., Pompeu, F. C., Chamahum, L., Araujo, T. M., Silva, J.
M., Nahas, C. & Lima, E. M. (2010) Difficulties experienced by children/adolescents with chronic
kidney disease and by their families. Jornal Brasileiro de Nefrologia, 32, 16-20.

33.Aldridge, M. D. (2008) How do families adjust to having a child with chronic kidney failure? A
systematic review. Nephrology Nursing Journal, 35, 157-162.

34.Archibald, M. M. & Scott, S. D. (2014) The information needs of North American parents of children
with asthma: a state-of-the-science review of the literature. Journal of Pediatric Health Care, 28, 5—
13 el2.

35.Barlow, J. H. & Ellard, D. R. (2006) The psychosocial well-being of children with chronic disease, their
parents and siblings: an overview of the research evidence base. Child: Care, Health and
Development, 32, 19-31.

36.Cloutier, P. F., Manion, . G., Walker, J. G. & Johnson, S. M. (2002) Emotionally focused interventions
for couples with chronically ill children: a 2-year follow-up. Journal of Marital and Family
Therapy, 28, 391-398.

37.De Paula, E. S., Nascimento, L. C.& Rocha, S. M. (2008a) The influence of social support on
strengthening families of children with chronic renal failure. Revista Latino-Americana de
Enfermagem, 16, 692—699.

38.Eccleston, C., Palermo, T. M., Fisher, E. & Law, E. (2012) Psychological interventions for parents of
children and adolescents with chronic illness. Cochrane Database of Systematic Reviews, 8, 1-84.

7642



Frontiers in Health InformaticsISSN-Online: www.healthinformaticsjournal.com
2676-7104

39.Fisher, H. R. (2001) The needs of parents with chronically sick children: a literature review. Journal of
Advanced Nursing, 36, 600—607.

4(0. Gaitonde, David Y., David L. Cook, and Ian M. Rivera. "Chronic kidney disease: detection and
evaluation." American family physician 96.12 (2017): 776-783.

41 .Goldberg, Idam, and Ilan Krause. "The role of gender in chronic kidney disease." Emj 1.2 (2016): 58-
64.

42 .Go, Alan S., et al. "Chronic kidney disease and the risks of death, cardiovascular events, and
hospitalization." New England Journal of Medicine 351.13 (2004): 1296-1305.

43.Fogo, A. B. (2007). Mechanisms of progression of chronic kidney disease. Pediatric nephrology, 22(12),
2011-2022.

44 Moody, William E., et al. "Arterial disease in chronic kidney disease." Heart 99.6 (2013): 365-372.

45 .Venkatachalam, Manjeri A., et al. "Acute kidney injury: a springboard for progression in chronic kidney
disease." American Journal of Physiology-Renal Physiology 298.5 (2010): F1078-F1094.

46.Vanholder, Raymond, et al. "Chronic kidney disease as cause of cardiovascular morbidity and
mortality." Nephrology Dialysis Transplantation 20.6 (2005): 1048-1056.

477 .Orantes, Carlos M., et al. "Chronic kidney disease and associated risk factors in the Bajo Lempa region
of El Salvador: Nefrolempa study, 2009." MEDICC review 13 (2011): 14-22.

48.Hamrahian, S. M., & Falkner, B. (2017). Hypertension in chronic kidney disease. Hypertension: from
basic research to clinical practice, 307-325.

49 .Krol, Ewa, et al. "Early detection of chronic kidney disease: results of the PolNef study." Admerican
Jjournal of nephrology 29.3 (2009): 264-273.

50.Krél, E., Rutkowski, B., Czarniak, P., Kraszewska, E., Lizakowski, S., Szubert, R., ... & Wigcek, A.
(2009). Early detection of chronic kidney disease: results of the PolNef study. American journal of
nephrology, 29(3), 264-273.

51.Nagqvi, Sakina B., and Allan J. Collins. "Infectious complications in chronic kidney disease." Advances
in chronic kidney disease 13.3 (2006): 199-204.

52.Naqvi, Sakina B., and Allan J. Collins. "Infectious complications in chronic kidney disease." Advances
in chronic kidney disease 13.3 (2006): 199-204.

53. Naqvi, Sakina B., and Allan J. Collins. "Infectious complications in chronic kidney disease." Advances
in chronic kidney disease 13.3 (2006): 199-204.

54 Bommer, Jiirgen. "Prevalence and socio-economic aspects of chronic kidney disease." Nephrology
Dialysis Transplantation 17.suppl 11 (2002): 8-12.

55. Levey, Andrew S., Lesley A. Inker, and Josef Coresh. "Chronic kidney disease in older
people." Jama 314.6 (2015): 557-558.

56. Baumgarten, Margaret, and Todd Gehr. "Chronic kidney disease: detection and evaluation." American
family physician 84.10 (2011): 1138-1148.

57. Madero, M., Gul, A., & Sarnak, M. J. (2008, January). Cognitive function in chronic kidney disease.
In Seminars in dialysis (Vol. 21, No. 1, pp. 29-37). Oxford, UK: Blackwell Publishing Ltd.

58. Bauer, Carolyn, Michal L. Melamed, and Thomas H. Hostetter. "Staging of chronic kidney disease: time
for a course correction." Journal of the American Society of Nephrology 19.5 (2008): 844-846.

59. Bauer, C., Melamed, M. L., & Hostetter, T. H. (2008). Staging of chronic kidney disease: time for a
course correction. Journal of the American Society of Nephrology, 19(5), 844-846.

7643



Frontiers in Health InformaticsISSN-Online: www.healthinformaticsjournal.com

2676-7104
2024; Vol 13: Issue 3 Open Access

60. Plantinga, Laura C., Delphine S. Tuot, and Neil R. Powe. "Awareness of chronic kidney disease among
patients and providers." Advances in chronic kidney disease 17.3 (2010): 225-236.

61. Zhang, Luxia, et al. "Prevalence of chronic kidney disease in China: a cross-sectional survey." The
lancet 379.9818 (2012): 815-822.

62. Fructuoso, M., et al. "Quality of life in chronic kidney disease." Nefiologia (English Edition) 31.1
(2011): 91-96.

7644



