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ABSTRACT

Introduction: children and adolescents with chronic kidney disease often face unique challenges that
significantly affect their mental well-being.

Objective: this study aimed to assess the mental health status of children and adolescents with chronic
kidney disease receiving care at the Pediatric Nephrology Department of the School of Medical
Sciences of the National University of Asuncion.

Methodology: this was a descriptive, prospective, cross-sectional observational study. We
categorized participants based on sociodemographic factors (age, sex, residence, parents' marital
status and education, and parental occupation) and clinical variables (age at chronic kidney disease
diagnosis, underlying pathology, treatment type). Mental health assessments utilized the Brief
Questionnaire for Screening and Diagnosis, adapted from Rutter's Child Scale. Diagnoses were
classified as non-cases, probable uncomplicated cases, or definite complicated cases based on
symptom severity.

Results: our study analyzed 28 young individuals, predominantly male (57.1 %), aged between 2 and
17 years with a mean age of 12.3 years. Approximately 42.9 % hailed from the countryside, and half
had parents who were divorced or separated. Clinically, 42.9 % had Brief Questionnaire for Screening
and Diagnosis stages | to 111, 17.9 % were at stage 1V, and 39.3 % had received kidney transplants.
Mental health assessments via Brief Questionnaire for Screening and Diagnosis revealed that 39.3 %
did not show probable mental disorders, 32.1 % were probable cases without complications, and 28.6
% were probable cases with complications. Anxiety with inhibition and conduct disorders were the
predominant disorders, each impacting 39.3 % of participants.

Conclusion: our research underlines the significant burden of mental health disorders in a group of
Paraguayan children and adolescents with chronic kidney disease and the pressing need for
comprehensive, integrated mental health services that are specifically designed to meet the

requirements of this vulnerable population.

Key words: children, adolescents, chronic kidney disease, mental health.
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RESUMEN

Introduccion: los nifios y adolescentes con enfermedad renal cronica suelen enfrentar desafios
Unicos que afectan significativamente su bienestar mental.

Objetivo: este estudio tuvo como objetivo evaluar el estado de salud mental de nifios y adolescentes
con enfermedad renal crénica que reciben atencion en el Departamento de Nefrologia Pediatrica de
la Facultad de Ciencias Médicas de la Universidad Nacional de Asuncion.

Metodologia: este fue un estudio observacional descriptivo, prospectivo y transversal. Clasificamos
a los participantes segun factores sociodemogréaficos (edad, sexo, lugar de residencia, estado civil y
educacion de los padres, y ocupacion parental) y variables clinicas (edad al diagnostico de
enfermedad renal crénica, patologia subyacente, tipo de tratamiento). Las evaluaciones de salud
mental utilizaron el Cuestionario Breve para el Cribado y Diagndstico, adaptado de la Escala Infantil
de Rutter. Los diagnosticos se clasificaron como no casos, casos probables sin complicaciones o casos
definitivos complicados segun la severidad de los sintomas.

Resultados: nuestro estudio analizé a 28 jovenes, predominantemente masculinos (57.1 %), con
edades entre 2 y 17 afios y una edad media de 12.3 afios. Aproximadamente el 42.9 % provenia del
campo, Yy la mitad tenia padres divorciados o separados. Clinicamente, el 42.9 % tenia enfermedad
renal cronica en etapas | a lll, el 17.9 % estaba en etapa 1V, y el 39.3 % habia recibido trasplantes de
rifién. Las evaluaciones de salud mental mediante Cuestionario Breve para el Cribado y Diagndstico
revelaron que el 39.3 % no mostraba trastornos mentales probables, el 32.1 % eran casos probables
sin complicaciones y el 28.6 % eran casos probables con complicaciones. La ansiedad con inhibicion
y los trastornos de conducta fueron los trastornos predominantes, afectando cada uno al 39.3% de los
participantes.

Conclusion: nuestra investigacion subraya la significativa carga de trastornos de salud mental en un
grupo de nifios y adolescentes paraguayos con enfermedad renal crénica y la urgente necesidad de
servicios de salud mental completos e integrados que estén especificamente disefiados para satisfacer

las necesidades de esta poblacion vulnerable.

Palabras clave: Nifios, Adolescentes, Enfermedad Renal Crénica, Salud Mental.
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INTRODUCTION

Children and adolescents with chronic kidney disease (CKD) often face unique challenges that
significantly affect their mental well-being. The stress of ongoing medical treatment, fear of disease
progression, and the impact of the disease on daily life and future aspirations can all contribute to
these mental health issues. Research has shown that children with CKD experience a lower health-
related quality of life (HRQOL) than healthy children, with the severity of CKD linked to further
impairment®. Additionally, the psychological impact of CKD on children and adolescents is common

and can have significant consequences®.

For example, children and adolescents with CKD often have elevated levels of depressive and anxiety
symptoms that extend beyond the patients themselves and affect their parents®4). Pediatric patients
receiving renal replacement therapy have been found to have high rates of depression®. Furthermore,
the COVID-19 pandemic has heightened anxiety levels in children with CKD, highlighting their

increased vulnerability to external stressors(®).

The prevalence of psychiatric diagnoses among children with chronic kidney disease (CKD) is
estimated to be between 60 % and 70 %®, with up to 50 % of the children having multiple
diagnoses®®?). Stahl et al. have suggested that the main issue with these epidemiological data is that
studies on children with CKD have small sample sizes, narrow representations of ethnic groups and
geographic areas, and inconsistent definitions of psychiatric disorders, as reflected in the use of

various symptom-based screening tools?,

To add to the current body of knowledge on mental health issues in children and adolescents with
CKD and given that no prior research has been conducted in the ethnic or geographical context of
Paraguay, we conducted an initial exploratory study to assess the mental health status of children and
adolescents with CKD receiving care at the Departamento de Nefrologia Pediatrica of the Facultad

de Ciencias Médicas of the Universidad Nacional de Asuncion.
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METHODOLOGY

Design and sampling

This descriptive, prospective, cross-sectional, observational study™? was conducted at the Hospital
de Clinicas of the Universidad Nacional de Asuncidn between August and December 2023 to explore
the prevalence of mental disorders in children and adolescents diagnosed with CKD.

The study sample consisted of all pediatric patients with CKD undergoing treatment at the Servicio
de Nefrologia Pediatrica of the hospital during the time the study was conducted (N=28). Therefore,
sampling was non-probabilistic for consecutive cases.

Measures

The study was structured around two groups of variables: sociodemographic variables, which
included age, sex of the patient, area of residence, marital status, and educational level of the parents;
and parental occupation and clinical variables, which focused on age at diagnosis of CKD, underlying
pathology, and type of patient (CKD, transplanted, or on renal replacement therapy). The Brief
Questionnaire for Screening and Diagnosis (CBTD), adapted from the Rutter's Child Scale, was used
to assess mental health issues?,

CBTD allows for the identification of various mental health problems in children and adolescents,
facilitating early and appropriate interventions. The diagnoses assessed were externalizing disorders
(impulsivity, attention/hyperactivity deficit disorder, oppositional defiant disorder, and general
behavioral problems), internalizing disorders (depression and anxiety), and other syndromes
(language problems, epileptic manifestations, and explosive behavior). The results were categorized
as “non-cases” (with a score of 4 or fewer symptoms), “probable uncomplicated cases” (with a score
of 5 to 8 symptoms), and “definite complicated cases” (with a score of 9 or more symptoms)®?),
CBTD exhibits a high level of diagnostic accuracy. In a validation study that examined 530 children,
with a cutoff point of 4/5, the measure’s sensitivity was 98.7 % and the positive predictive value
was 99.8 %. Although the specificity was relatively low (50 %) due to the limited number of children
falling below this threshold, the diagnostic algorithms for conditions such as attention deficit,
depression, and conduct disorders showed moderate concurrent validity. The sensitivity ranged from
71 % to 84 %, and the negative predictive value was between 85 % and 97 % for the most general
algorithms. These results indicate that CBTD is a valuable tool for identifying psychiatric disorders

in highly symptomatic childhood populations®?.
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Data analysis

The Jamovi program was used for data management and analysis. Descriptive statistics were used in
the form of frequency tables to summarize categorical variables and measures of central tendency
and the dispersion of numerical variables. Using the CBTD diagnosis interview guidelines, the
researchers were able to identify various mental health issues in children and adolescents. They
assessed externalizing disorders, which include impulsivity, attention/hyperactivity deficit disorder,
oppositional defiant disorder, and general behavioral problems, as well as internalizing disorders such
as depression and anxiety. Other syndromes such as language problems, epileptic manifestations, and
explosive behavior were also categorized. The results were classified based on the CBTD criteria into
"non-cases” (with a score of 4 or fewer symptoms), "probable uncomplicated cases™ (with a score of
5 to 8 symptoms), and "definite complicated cases" (with a score of 9 or more symptoms) 2.
Ethical considerations

This study was conducted within the framework of the Program of Initiation to Scientific Research
of the Network of Student Researchers in Neurosciences, and was approved by the Departmento de
Psicologia Médica of the Facultad de Ciencias Médicas at the Universidad Nacional de Asuncidn,
Paraguay (Ref. 005-008-2023). The data were treated with confidentiality, equality, and justice, in
accordance with the principles of the Helsinki Declaration. Both participants and their parents or

guardians provided full written and informed consent to participate in the study.

RESULTS
The study included 28 young individuals (57.1 % males). The age of the participants varied between
2 and 17 years, with a mean of 12.3 + 4.8 years (median=13 years, IQR=7,25). In total, 42.9 % of the
participants were from the countryside and 50 % had parents who were divorced or separated.

Additional sociodemographic information is shown in Table 1.
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Table 1: Participants’ sociodemographic characteristics (n = 28).

Characteristics n %
Sex
Male 16 57.1
Famale 12 42.9
Residence
Asuncion 3 10.7
Greater Asuncion 13 46.4
Countryside 12 42.9
Marital Status
Married 13 46.4
Divorced/separated 14 50
Common-law 1 3.6
Father's Education Level
Primary 2 7.1
Secondary 25 89.3
Tertiary 1 3.6
Mother's Education Level
Primary 1 3.6
Secondary 23 82.1
Tertiary 4 14.3
Father's Employment Status
Employed 27 96.4
Unemployed 1 3.6
Mother's Employment Status
Employed 10 35.7
Unemployed 18 64.3

Among the participants, 42.9 % had chronic kidney disease ranging from stage 1 to 111, 17.9 % had
reached stage 1V, and 39.3 % had undergone kidney transplantation. In terms of diagnosis, congenital
anomalies of the kidney and urinary tract (CAKUT) and bilateral renal hypoplasia were the most

common, accounting for 25 % of cases (Figure 1).
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Figure 1: Diagnosis of pediatric patients with CKD (n = 28).

According to CBTD, 39.3 % of the participants were not probable cases of mental disorders.
Furthermore, 32.1 % were probable cases without complications, whereas 28.6 % were probable cases
with complications. In terms of internalizing disorders, anxiety with inhibition was the most
prevalent, accounting for 39.3 % of the cases. Regarding externalizing disorders, conduct disorders
were the most frequent, affecting 39.3 % of subjects. Additionally, other syndromes identified
included language problems (10.7 %), epileptic manifestations (21.4 %), and explosive behavior as

an exacerbated trait (14.3%). The diagnoses are presented in detail in Table 2.
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Table 2: Participants” mental health diagnoses (n = 28).

Diagnoses n Yo
Depression
Severe
A 2 7.1
Mild 6 | 214
Mo 20 | 74
Internalizing disorders Generalized anxiety - ’
g;rder ) 71
;
No 26 929
:;;xlety with inhibition 1 303
No 17 60.7
ADHD
Inattentive-severe 4 143
Inattentive-mild 2 7.1
No 22 78.6
- . Oppositional defiant
Externalizing disorders disorder 7 25
Yes 21 75
No
Conduct disorders 11 303
Tes 17 60.8
No
Language problems
Moderate 3 10.7
No 25 803
Epileptic manifestations
Other syndromes Yes 6 214
No 22 78.6
Explosive behavior
Exacerbated trait 4 143
No 24 85.7

This study is the first attempt to explore the prevalence of mental disorders among children and
adolescents with CKD in the Paraguayan context. Our findings demonstrate a significant prevalence
of both internalizing and externalizing mental health disorders in this vulnerable population,
highlighting the complex interplay between chronic physical health conditions and mental health.

The high incidence of internalizing disorders, such as anxiety, found in 39.3 % of participants,
parallels findings in other chronic pediatric conditions, suggesting that chronic illness-related stress,
uncertainty about the future, and frequent medical interventions are significant contributors to
psychological distress®®. These findings are concerning, as internalizing disorders can significantly
impair a child's ability to fully engage with life, affecting academic performance, social interactions,

and the overall quality of life®®.
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The presence of anxiety disorders, particularly inhibition-related anxiety, indicates a potential focus
for targeted interventions aimed at improving coping strategies in these patients. Evidence suggests
that the higher the CKD stage, the greater the psychological distress in patients, which is attributed
to differences in comorbidities, chronic inflammation, oxidative stress, and individual perceptions of
health caused by CKD®, However, this was not analyzed because of the limited sample size of our
study.

Externalizing disorders such as conduct disorders were observed in 39.3% of the study cohort. This
is significant as it suggests behavioral issues that could be responses to the stress associated with
chronic illness management and the limitations imposed by the disease. These behaviors may be a
child's way of expressing frustration, fear, or the need for control over their life circumstances®®. The
prevalence of behavioral disorders in children with CKD is a significant concern, as evidenced by a
study that found a higher proportion of behavioral and emotional disorders in pediatric patients with
CKD than in healthy controls®®. This finding is crucial because it suggests that children with CKD
may experience a higher burden of behavioral and emotional issues, which could be indicative of the
stress associated with chronic illness management and the limitations imposed by the disease.
Furthermore, behavioral sleep problems such as bedtime resistance, sleep onset delay, shorter sleep
duration, and night awakenings were observed among children with CKD, suggesting that behavioral
and psychological factors may contribute to sleep problems in this population®®. Addressing these
issues through behavioral therapies could help to reduce these symptoms, leading to better social
functioning and reduced family stress.

Language problems were found in > 10 % of participants. Research on neurocognitive outcomes in
children with CKD has shown the impact of language problems, which can result from factors such
as sensorineural hearing loss, medication toxicity, and poor renal function, further emphasizing the
multifaceted nature of behavioral issues in children with CKD®7),

Notably, the COVID-19 pandemic has added a layer of complexity to the mental health landscape of
children with CKD. Our findings suggest that pandemic-related stressors exacerbate existing mental
health issues, a phenomenon also observed in broader pediatric populations with chronic diseases®.
Furthermore, the influence of chronic illness-related stress, uncertainty about the future, and recurrent
medical interventions on the psychological distress of children with CKD was intensified by events
such as the COVID-19 pandemic, which not only affected the patients, as indicated by significantly
higher levels of anxiety and depression in the guardians of children with CKD than in the control
group®®). This underscores the importance of integrating pandemic-related psychological support in

chronic disease management programs.
10
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Moreover, our study highlights the role of sociodemographic factors in the mental health of children
with CKD. The significant number of children from broken homes (50 % having divorced or
separated parents) suggests that familial instability may compound the psychological impact of
chronic illness. Family dynamics play a crucial role in a child's adaptation to chronic diseases; as
such, family centered therapeutic interventions might be beneficial in this context(®.

Based on our findings, intervention strategies can be proposed to address the significant mental health
challenges identified. First, it is crucial to establish comprehensive psychosocial support programs.
These should include regular psychological evaluations and targeted interventions such as cognitive-
behavioral therapy to help manage anxiety and conduct disorders®®2%. Second, family centered
therapeutic interventions could be beneficial, considering the role of family dynamics in a child’s
adaptation to chronic diseases. Programs that include family therapy sessions can help improve
communication and support within the family, potentially stabilizing a child's emotional and

psychological state@V).

These strategies, grounded in our study’s findings, aim to reduce
psychological distress, and improve the mental health and quality of life of children with CKD in
Paraguay.

One of the strengths of this study is its pioneering role in addressing an under-researched area within
a specific ethnic and geographical population. This study sheds light on the mental health challenges
faced by children with CKD in Paraguay and provides a baseline for future investigations and
interventions. Additionally, the use of a well-adapted tool for the assessment of mental disorders in
children, the Brief Questionnaire for Screening and Diagnosis, enhances the reliability of our
findings.

However, our study has some limitations. The small sample size and the cross-sectional design limit
the generalizability of the results and prevent the establishment of causality between CKD and mental
health outcomes. Furthermore, the study's reliance on a single center for data collection may not
accurately reflect the situation in different regions or healthcare settings within the country. Future
studies should include larger and more diverse populations and consider longitudinal designs to better

understand the trajectories of mental health in this population.

11
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CONCLUSION

In conclusion, our study highlights the substantial burden of mental health disorders in a sample of
Paraguayan children and adolescents with CKD and highlights the urgent need for comprehensive,
integrated mental health services tailored to the needs of this vulnerable population. The integration
of such services could potentially transform the approach to managing CKD in pediatric patients,

emphasizing a holistic approach that addresses both physical and psychological health.

Red de Estudiantes Investigadores en Neurociencias (Neuroscience Student

Researchers Network)
Anthon Daniel Torres-Romero, Patricia Lorena Martinez-Ldopez, Katja Victoria Heinichen-Mansfeld,

Mathias Franco Di Giuseppe, Basilio Ruiz-Galeano.

Conflict of Interest

The authors declare no conflict of interest.

Funding

The authors declare that no external funding was received for the conduct of this work.

Availability of Data and Materials

The manuscript contains all the evidence supporting the findings. For further information, upon

reasonable request, the corresponding author can provide more detailed information and a dataset.

Author Contributions Statement

Torales J, Florentin L, Rolén-Méndez E, Barrios I: contributed to the conceptualization, designed the
methodology, conducted the research, analyzed the data, wrote the initial draft, and drafted and
reviewed the final version.

Gutiérrez G, Sanchez Garcia de Zufiga, Ramirez-Colman T, Baez-Roman E, Camacho-Bobadilla T,
Godoy-Béez SF, O"Higgins M, Red de Estudiantes Investigadores en Neurociencias: contributed to
data curation and literature search.

All authors are fully aware of the final content of the manuscript and authorize its publication.

12



Rev. Nac. (Itaugua).2024;16(2):001-014

REFERENCES
1. Gerson A, Wentz A, Abraham A, Mendley S, Hooper S, Butler R, et al. Health-related quality of
life of children with mild to moderate chronic kidney disease. Pediatrics 2010;125(2):e349-e357. doi:
10.1542/peds.2009-0085.
2. Assadi F. Psychological impact of chronic kidney disease among children and adolescents: not rare
and not benign. J Nephropathology 2013;2(1):1-3. doi: 10.5812/nephropathol.8968.
3. Verbitsky M, Kogon A, Matheson M, Hooper S, Wong C, Warady B, et al. Genomic disorders and
neurocognitive impairment in pediatric CKD. J Am Soc Nephrol. 2017;28(8):2303-2309. doi:
10.1681/asn.2016101108.
4. Francis A, Didsbury M, Zwieten A, Chen K, James L, Kim S, et al. Quality of life of children and
adolescents with chronic kidney disease: a cross-sectional study. Arch Dis Child. 2018;104(2):134-
140. doi: 10.1136/archdischild-2018-314934.
5. Rodriguez Cuellar CI, Garcia de la Puente S, Hernandez Moraria J, Bojorquez Ochoa A, Filler G,
Grishevich S. High depression rates among pediatric renal replacement therapy patients: a cross-
sectional study. Pediatr Transplantat. 2019;23(8):e13591. doi: 10.1111/petr.13591.
6. Erfidan G, Ozyurt G, Ozdemir-Simsek O, Basaran C, Alaygut D, Mutlubas F, et al. Is coronavirus
pandemic-related anxiety higher in children with chronic kidney disease than healthy children?
Pediatrics International 2022;64(1):e14887. doi: 10.1111/ped.14887
7. Bakr A, Amr M, Sarhan A, Hammad A, Ragab M, El-Refaey A, et al. Psychiatric disorders in
children with chronic renal failure. Pediatr Nephrol. 2007;22(1):128-31. doi: 10.1007/s00467-006-
0298-9
8. Berney-Martinet S, Key F, Bell L, Lépine S, Clermont MJ, Fombonne E. Psychological profile of
adolescents with a kidney transplant. Pediatr Transplant. 2009;13(6):701-10. doi: 10.1111/j.1399-
3046.2008.01053.x.
9. Kogon AJ, Matheson MB, Flynn JT, Gerson AC, Warady BA, Furth SL, et al. Depressive
symptoms in children with chronic kidney disease. J Pediatr. 2016;168:164-170.e1. doi:
10.1016/j.jpeds.2015.09.040.
10. Stahl JL, Wightman AG, Flythe JE, Weiss NS, Hingorani SR, Stoep AV. Psychiatric Diagnoses
in Children With CKD Compared to the General Population. Kidney Med. 2022;4(6):100451. doi:
0.1016/j.xkme.2022.100451.
11. Torales J, Barrios |. Disefio de investigaciones: algoritmo de clasificacion y caracteristicas
esenciales. Med. clin. s0c.2023;7(3):210-235. doi: 10.52379/mcs.v7i3.349.

13



Rev. Nac. (Itaugua).2024;16(2):001-014

12. Caraveo-Anduaga JJ. Validez del Cuestionario Breve de Tamizaje y Diagnostico (CBTD) para
nifios y adolescentes en escenarios clinicos. Salud mental. 2007;30(2):42-9. Disponible en:
https://www.medigraphic.com/pdfs/salmen/sam-2007/sam072f.pdf

13. Zalai D, Szeifert L, Novak M. Psychological distress and depression in patients with chronic
kidney disease. Seminars in Dialysis 2012;25(4):428-438. doi: 10.1111/].1525-139x.2012.01100.x.
14. Lee K, Kim J, Hwang S, Cho N, Park S, Gil H, et al. The higher the CKD stage, the higher the
psychological stress in patients with CKD during COVID-19 pandemic. J. Clin. Med.
2022;11(16):4776. doi: 10.3390/jcm11164776.

15. Marciano R, Soares C, Diniz J, Lima E, Silva J, Canhestro M, et al. Behavioral disorders and low
quality of life in children and adolescents with chronic kidney disease. Pediatric Nephrology
2010;26(2):281-290. doi: 10.1007/s00467-010-1683-y.

16. Darwish A, Abdelnabi H. Sleep disorders in children with chronic kidney disease. International
Journal of Pediatrics and Adolescent Medicine 2016;3(3):112-118. doi: 10.1016/j.ijpam.2016.06.001.
17. Gerson A, Butler R, Moxey-Mims M, Wentz A, Shinnar S, Lande M, et al. Neurocognitive
outcomes in children with chronic kidney disease: current findings and contemporary endeavors.
Ment Retard Dev Disabil Res Rev. 2006;12(3):208-215. doi: 10.1002/mrdd.20116

18. Xiong H, Zhang G, Wang L, Li Z, Shen Q, Li Y, et al. Psychological research of the children
with chronic kidney disease and their guardians during the covid-19 pandemic. Front Public Health.
2022;10:1-11. doi: 10.3389/fpubh.2022.922678.

19. Senses Dinc G, Cak T, Cengel Kultur E, Bilginer Y, Kul M, Topaloglu R. Psychiatric morbidity
and different treatment modalities in children with chronic kidney disease. Arch Pediatr.
2019;26(5):263-267. doi: 10.1016/j.arcped.2019.05.013.

20. Dryjanska N, Kilis-Pstrusifniska K. Depression in Children and Adolescents with Chronic Kidney
Disease-Review of Available Literature. J Clin Med. 2023;12(10):3554. doi: 10.3390/jcm12103554.
21. Aier A, Pais P, Raman V. Psychological aspects in children and parents of children with chronic
Kidney disease and their families. Clin Exp Pediatr. 2022;65(5):222-229. doi:
10.3345/cep.2021.01004.

14



