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Abstract
Background Children with chronic kidney disease (CKD) require multidisciplinary care to meet their complex healthcare 
needs. Patient navigators are trained non-medical personnel who assist patients and caregivers to overcome barriers to 
accessing health services through care coordination. This trial aims to determine the effectiveness of a patient navigator 
program in children with CKD.
Methods The  NAVKIDS2 trial is a multi-center, waitlisted, randomized controlled trial of patient navigators in children 
with CKD conducted at five sites across Australia. Children (0–16 years) with CKD from low socioeconomic status rural or 
remote areas were randomized to an intervention group or a waitlisted control group (to receive intervention after 6 months). 
The study primary and secondary endpoints include the self-rated health (SRH) (primary), and utility-based quality of 
life, progression of kidney dysfunction of the child, SRH, and satisfaction with healthcare of the caregiver at 6 months 
post-randomization.
Results The trial completed recruitment in October 2021 with expected completion of follow-up by October 2022. There were 
162 patients enrolled with 80 and 82 patients randomized to the immediate intervention and waitlisted groups, respectively. 
Fifty-eight (36%) participants were from regional/remote areas, with a median (IQR) age of 9.5 (5.0, 13.0) years, 46% were 
of European Australian ethnicity, and 65% were male. A total of 109 children (67%) had CKD stages 1–5, 42 (26%) were 
transplant recipients, and 11 (7%) were receiving dialysis.
Conclusion The  NAVKIDS2 trial is designed to evaluate the effectiveness of patient navigation in children with CKD from 
families experiencing socioeconomic disadvantage.

Keywords Patient navigator · Chronic kidney disease · Children · Adolescents · Socioeconomic status · Social determinants 
of health

Introduction

Children and adolescents with chronic kidney disease (CKD) 
experience an excess risk of death and morbidity. The annual 
mortality rate for children on dialysis is estimated to be at 

least thirty times as high as their healthy peers [1]. Chil-
dren with CKD suffer from chronic pain and discomfort and 
experience impaired growth and development, frequent hos-
pitalizations, outpatient visits and medical treatments, and 
reduced quality of life [1, 2]. The effects of this devastating 
disease also include neurocognitive dysfunction associated 
with poorer academic achievement, attention dysregulation, 
impairment of executive functioning [3], and/or physical  * Germaine Wong 

 germaine.wong@health.nsw.gov.au
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disabilities that may also be present as part of the phenotype 
of underlying heritable malformations [4, 5].

The chronicity of this disease and multiple comorbidi-
ties require integrated, multidisciplinary care, and treatment 
plans to meet their complex care needs [6]. Navigating a 
healthcare system that underpins these complex treatment 
regimens can be challenging for patients and families [7, 
8]. Caregivers of children with CKD are burdened with the 
responsibility of keeping up with numerous appointments, 
ensuring adherence to (often multiple) medications, moni-
toring diet and fluid restrictions, performing time-consuming 
and involved technical procedures such as home dialysis, 
and advocating for their child’s health care needs [8]. Con-
sequently, caregivers may experience high levels of physical 
and psychosocial stress [9–11].

In children with CKD, health outcomes are determined 
not only by the direct effects of the disease but also the 
complex influences of the social determinants of health and 
treatment pathways that influence equitable access to care 
[12–14]. Patients from socioeconomically disadvantaged 
backgrounds are more likely to experience poorer overall 
health in comparison to their peers from more advantaged 
backgrounds [14, 15]. Children from remote and rural areas 
requiring kidney replacement therapy face disparities that 
can be attributed to barriers to healthcare access, paucity 
of child-specific resources, and lifelong costs of care [16]. 
Prior work has shown that children with CKD whose car-
egivers are unemployed, have lower incomes, poorer self-
perceived financial status and lack of home ownership are at 
least twice as likely to experience poor to fair overall health 
compared to children with more affluent caregivers [14, 15]. 
Health inequities in these children are likely to reflect mul-
tiple factors including poor access to primary or specialty 
care, complex health care systems, rigorous and burdensome 
treatment regimens, lack of awareness of resources, and geo-
graphic and language barriers [9–11, 17]. The quality of 
care that these children receive are further influenced by the 
conflicting priorities and psychosocial stressors faced by the 
caregivers that can be related to depleting resources caused 
by continual medical treatment, fatigue and exhaustion from 
the burden of caring, the demands of tending to family mem-
bers (e.g., siblings of the patient), and providing financial 
support to the family [9, 18]. Coordinated patient-centered 
care that addresses these multi-dimensional factors through 
a comprehensive delivery of services may be an important 
tool to support children with CKD and their families [19].

Patient navigators are trained non-medical personnel who 
assist patients and caregivers with complex and/or chronic 
conditions to journey through the continuum of care and 
transit across different care settings. They help vulnerable 
populations with multi-dimensional care needs to steer 
through complex health care systems, overcome barriers to 
health care access, and bridge gaps in transitions of care 

[20, 21]. A patient navigator program was first developed 
as a strategy to address barriers to care encountered by can-
cer patients from a low socioeconomic (SES) background, 
and to improve cancer education, screening, and timely 
follow-up. There is evidence in adult patients with chronic 
disease that suggests patient navigator programs may lead 
to improved care and outcomes [21]. Patient navigator pro-
grams have been trialled with mixed results in adults with 
CKD. Two randomized controlled trials that assessed the 
effectiveness of patient navigation to improve access to the 
deceased donor waiting list reported that potential transplant 
candidates were twice as likely to complete the number of 
steps in the evaluation process or were three times as likely 
to be successfully listed on the deceased donor waiting list 
if they were assigned to the intervention arm. In contrast, 
another study noted that patient navigation did not make a 
difference to the number of steps completed in transplanta-
tion work-up and consequently found no difference in the 
number of patients listed for deceased donor transplant nor a 
change in the number of living donations. The small sample 
size and the lack of sufficient power with short follow-up 
times were some of the limitations identified in these stud-
ies [22].

To our knowledge there are no patient navigator stud-
ies specifically addressing paediatric nephrology. Among 
children with chronic conditions, such as diabetes, asthma, 
and obesity, patient navigator programs are associated with 
improved access to care, increased medical surveillance, 
individualized disease management plans, and reduced fol-
low-up visits and hospitalizations [23–26]. Previous studies 
have shown that in children with complex care needs, inter-
ventions to improve care coordination, such as telehealth and 
a transition care program for children with solid organ trans-
plants, were effective [27]. The cohorts of patients in these 
studies included very small numbers of children with kidney 
transplants. The  NAVKIDS2 trial is unique as it is the first 
and only multi-center randomized waitlisted controlled trial 
that explores patient navigation in children across all stages 
of CKD. A holistic approach to the intervention/navigation 
included provision of education, coordination of health ser-
vices for the patient, and support directed at the whole fam-
ily (e.g. caregivers and siblings of the patient). This was not 
restricted to only medical needs but also general needs of the 
family, such as organising childcare for siblings, and com-
municating with the patient’s school [27]. The  NAVKIDS2 
trial aims to evaluate whether a patient navigator program 
improves the overall health and well-being of children with 
CKD who are from low SES backgrounds and/or living in 
rural/remote areas, compared with standard of care. The pri-
mary aim of the study was to compare the self-rated health 
(SRH) of children with CKD randomized to the immediate 
intervention arm (patient navigator program) and the wait-
listed control arm at 6 months post-randomisation. This 
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paper reports the baseline characteristics of the participants 
included in the  NAVKIDS2 study.

Methods

The  NAVKIDS2 trial was conducted at 5 (of 7) paediatric 
nephrology centres in Australia (Sydney Children’s Hospi-
tal at Randwick, The Children’s Hospital at Westmead, The 
Royal Children’s Hospital in Melbourne, Queensland Chil-
dren’s Hospital in Brisbane, Perth Children’s Hospital). The 
design, conduct, and reporting of the study are in accordance 
with the Consolidated Standards of Reporting Trials [28] 
(CONSORT) statement as outlined in the published proto-
col [29]. The trial was registered on the Australia and New 
Zealand Clinical Trials Registry ACTRN12618001152213.

Eligibility and study population

Children aged 0–16 years (inclusive) with CKD stages 1–5, 
on dialysis (CKD-D), or with kidney transplants (CKD-T) 
from a low SES background and/or living in rural or remote 
areas were eligible to participate in the study. The SES at 
the time of enrolment was self-reported by the caregivers. 
Caregivers were asked questions relating to their weekly 
income, self-perceived SES status, employment status of the 
primary and secondary caregiver, type of housing (whether 
living in public housing), and domestic partnership status 
(refer to Supplement S1). Self-perceived financial status 
was determined using a 6-point Likert scale of “very poor,” 
“poor,” “just getting along,” “reasonably comfortable,” 
“very comfortable,” or “prosperous.” Families were included 
in the program if the caregivers had a weekly income below 
the median income of $1250 (AUD) [30], or had a low self-
perceived income status, where both partners were unem-
ployed, were living in public housing, or were single parents 
on social benefits. Families were also eligible if they lived in 
areas classified as Inner Regional to Very Remote Australia 
(RA2-RA5). Remote areas included inner regional Australia, 
outer regional Australia, remote Australia, and very remote 
Australia [31]. Families were invited to participate in the 
study if the caregiver(s) either were fluent in English or 
spoke a little English but had a family member who could 
communicate in English. This level of communication was 
sufficient for the navigator assisting participants with day-
to-day navigation activities. If required, phone interpreting 
services were provided during the consenting processes and 
study visits. The study information sheet was translated to 
some of the most used languages other than English in Aus-
tralia (Chinese, Arabic, and Vietnamese languages). Chil-
dren with a life expectancy of less than 12 months were 
excluded. Caregivers were also required to give informed 
consent (and assent if the child was 16 years of age). In 

families who had more than one child with CKD, only one 
child could be enrolled in the study to avoid treatment con-
tamination if children in the same family were randomized 
to different arms. The decision about which sibling to enrol 
in the study was made by parents/caregivers (as they were 
likely to have the best understanding of their child’s health 
and requirement for medical/service). Written consent was 
only required from one parent/guardian.

Study design

Participants enrolled in the study were randomized with 
equal probability to the intervention or the waitlisted con-
trolled group, via REDCap [32] research electronic data 
capture tools hosted at the University of Queensland. Rand-
omization was stratified by CKD stage (CKD 1–5, CKD-D, 
CKD-T) and site, with random permuted blocks (of varying 
sizes) used for each stratum. Children in the intervention 
arm received the patient navigator program immediately 
after randomization for 6 months. Children in the waitlist 
control group received standard care during the 6-month 
“wait-period.” After the wait-period, the control arm 
received the same patient navigator program for 6 months. 
Figure 1 shows the study flow.

The intervention

The patient navigator supported patients and caregivers 
through an individualized plan tailored to the needs of 
the patients and families to achieve better care and health 
through involvement in social, community, and health organ-
izational networks. Patient navigators attended a comprehen-
sive blended training program (over a period of 2 weeks) 
that was developed and delivered by an interdisciplinary 
team comprised of an experienced patient navigator, social 
workers, psychologists, consumer partner, data specialist, 
and members from the  NAVKIDS2 trial administration team. 
All navigators were required to conduct a needs analysis to 
identify and evaluate/analyze the unmet needs of a family. 
This enabled the patient navigators to identify issues and 
prioritize actionable tasks as per the family’s requirement. 
The domain or categories of tasks derived from the needs 
analysis included a range of actioning tasks, coordination 
of services, and identification of support networks. The 
patient navigator followed a tasks and networks plan [29] 
that included identification of task categories for a specific 
patient/family (e.g., following up on prescriptions or referral 
letters from specialists which patients were awaiting), facili-
tation (e.g., coordinating communication between caregiv-
ers and healthcare professionals), identification of networks 
(e.g., social support services such as social workers, commu-
nity-based services, transportation), and documentation and 
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reviewing (e.g., recording time spent on sourcing informa-
tion for patients).

Navigators provided information on childcare facilities 
for siblings of patients and coordinated support across mul-
tiple services (e.g., physiotherapy, hospital schools, travel 
assistance schemes for patients living in remote areas, 
financial support schemes). They helped caregivers and/or 
patients keep track of appointments, provided educational 
resources, fostered a more participatory dialogue with clini-
cians, guided the patients and caregivers to formulate ques-
tions relevant to their needs, and advocated for patients. 
Navigators also provided social and emotional support to 
caregivers, spending time listening, and empathising with 
their challenges and burdens.

Outcome measures

The primary study endpoint is the SRH of the child at 
6 months post-randomization. SRH is a validated composite 
measure of global health status [33] and a comprehensive 
measure that accommodates the World Health Organiza-
tion (WHO) defined concept of health [34]. This survey 
technique is commonly adopted for its ease of use and its 
power in measuring health. As a patient-reported health out-
come, SRH is a stable measure of health over time [35] and 
a statistically powerful predictor of mortality in the general 
population [36]. SRH has been shown to be inversely corre-
lated with BMI, and with weight status among children and 
adolescents [37]. In patients with CKD, poor-to-fair SRH is 
strongly associated with limitations in physical activities of 
daily living, and adverse events [38]. Studies in the pediatric 
population have shown that children (from age 8 onwards) 
can accurately communicate their health symptoms in a 
meaningful way and can provide valuable insights into their 
own health [39]. Children below 8 years may have difficulty 
interpreting and understanding the response categories and a 
parent proxy measure will be used for children aged 7 years 
and below. Parent-rated health has been validated for use 
in young children (as young as 8 weeks old) [40, 41] and 
is sensitive to chronic conditions and comorbidities in chil-
dren [37, 42]. The SRH was assessed using the response 
to a single question “In general, how would you rate your 
health” and the child was asked to rate their health status on 
a Likert scale (“5” excellent, “4” very good, “3” good, “2” 
fair, and “1” poor). For children aged 0–7 years, parent-rated 
health was used as a proxy measure. The primary outcome 
analysis is targeted at estimating the difference in SRH of 
the child between participants randomized to the immediate 
treatment and waitlisted groups at 6 months post-randomiza-
tion. All measures of child SRH from baseline to 6 months 
post-randomization will be analyzed using a cumulative logit 
mixed effects model, which will include a random intercept 
for each participant. The primary result will be the treatment 

effect estimate at 6 months post-randomization and the 95% 
confidence interval (CI) obtained from the model.

The key secondary endpoints are utility-based quality 
of life estimates measured using the Health Utilities Index 
(HUI3) [43], SRH of the child over time, SRH of the car-
egiver, caregiver satisfaction with healthcare, the number 
of hospitalizations and missed school days. Other second-
ary endpoints included direct health-care costs, mortality, 
and CKD-related outcomes for patients receiving dialysis 
or post-kidney transplantation (progress of disease dysfunc-
tion), up to 12 months post-randomization.

Exploratory endpoints include progression of kidney 
dysfunction calculated using the CKiD U25 eGFR calcula-
tor [44] to calculate the estimated glomerular filtration rate 
(eGFR), and other biomarkers (urea, albumin, bilirubin, ala-
nine transaminase, alkaline phosphatase, gamma glutamyl 
transferase, calcium total, phosphate, intact parathyroid hor-
mone, haemoglobin, white cell count, platelets).

Data collection

SRH and HUI3 data were collected from children aged 
above 8 and 5 years, respectively. The clinical data were 
cross-checked with medical records. Given the issues with 
interpreting and responding to questions at a very young age, 
caregiver-proxy was used for children aged 0–7 years for 
SRH and 3–5 years for HUI3 or when children were unable 
or unavailable to complete questionnaires. The HUI3 was 
not completed for children aged 0–2 years as some of the 
questions are not relevant to very young children. Although 
the HUI3 has been used for young children in previous stud-
ies [45], it has only been validated for children aged 5 and 
above; therefore, a sensitivity analysis will be conducted 
excluding children aged 3–4 years.

Caregiver satisfaction with healthcare was assessed using 
a survey that asked caregivers about their perceived access 
to care and confidence in navigating the healthcare system. 
Progression of kidney dysfunction was calculated for the 
estimated glomerular filtration rate (eGFR), and other bio-
markers (urea, serum creatinine, albumin, bilirubin, alanine 
transaminase, alkaline phosphatase, gamma glutamyl trans-
ferase, calcium, phosphate, intact parathyroid hormone, hae-
moglobin, white cell count, platelets) were measured from 
blood samples collected during routine blood tests. The 
immunosuppressants prescribed were recorded at baseline 
(time of randomization), and at the end of the treatment for 
both groups.

Assessments were conducted pre-intervention, 1 month, 
and 3  months into the intervention, immediately post-
intervention, and 6 months post-intervention for the imme-
diate group. For participants who were waitlisted, assess-
ments during the ‘wait-period’ were conducted at baseline, 
1 month, and 3 months after randomization and immediately 
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pre-intervention. Assessments, using the same methods as 
the intervention arm, were conducted 1 month and 3 months 
into the intervention, and immediately post-intervention 
(Fig. 1). All study data were collected and managed using 
REDCap [32] research electronic data capture tools.

Sample size and statistical analysis

The sample size for the trial was calculated for the analy-
sis of the 5-point Likert scale of the SRH of the child (and 
caregiver-rated health for younger children) using ordinal 
logistic regression. The target sample size was 150–168 
participants, which is 75–84 participants for each arm. This 
sample size allows the detection of an odds ratio of 2.3 of 
children from the immediate intervention group reporting 
higher SRH compared with those in the waitlisted arm with 
80% power and a significance level of 5%. It was assumed 
the dropout rate would be low and so the sample size was 
not inflated for dropout. For this paper, the baseline charac-
teristics of the study cohort were summarized as counts and 
percentages for categorical variables, means and standard 
deviations, and median and interquartile range for continu-
ous variables. The Statistical Analysis System (SAS®) was 
used to determine the sample size. All data manipulation, 
tables, figures, listings, and analyses will be documented in 
SAS®, Stata®, or R programs and performed using SAS 
version 9.4 or later, Stata version 17 or later, or R version 
4.0.0 or later.

Results

Participant recruitment

Recruitment for the  NAVKIDS2 trial commenced on July 17, 
2020, and was completed on October 20, 2021. In total, 398 
participants were screened, with 80 participants randomized 
to the immediate group and 82 to the waitlist group (Fig. 2). 
63% of those who were eligible for study inclusion were ran-
domized. Table 1 provides details of the recruitment by site.

Demographics of the participants

The baseline characteristics of the participants enrolled in 
 NAVKIDS2 are shown in Table 1. Most of the participants 
(64%) were from metropolitan areas, almost a third of the 
participants (31%) were from inner or outer regional Aus-
tralia, while the rest (4%) were from remote or very remote 
areas. The largest proportion of participants were of Euro-
pean Australian (46%) ethnicity, while people of Middle 
Eastern (9%), Asian (14%) ethnicities and those identify-
ing as Aboriginal, or Torres Strait Islander people (9%) and 
Pacific Islander people (3%) together comprised over a third 

of the cohort. Most of the children (95%) spoke English at 
home, while 17% children spoke a second language other 
than English at home. The median age of the children was 
9.5 years (interquartile range (IQR) (5.0, 13.0) years) with an 
overall predominance of males (65%) enrolled in the study.

Characteristics of the family unit

Table 2 provides details on the families enrolled in the study. 
Over 68% of the children belonged to households earning 
less than the Australian median weekly income of $1250, 
with almost 30% of the families earning less than $600 per 
week. While 15% of the caregivers considered themselves 
as poor or very poor, 117 (72%) of the caregivers felt they 
were “just getting along.” A breakdown of participants by 
SES and rurality showed that approximately 5% of the par-
ticipants were included in the study because they were from 
rural or remote areas while 64% were included in the study 
because they met the SES criteria. Of note, 31% of the par-
ticipants met the remoteness and the SES criteria. 

Approximately one-fifth (22%) of the children came from 
backgrounds where both of their caregivers were unem-
ployed, 28% had a single caregiver on social benefits, and 
11% lived in public housing. Over half of the primary car-
egivers were unemployed while a third either had part time, 
casual, or contract jobs (Table S2.1). Only 17% of the pri-
mary caregivers held full time jobs. However, in the case of 
the secondary caregivers (Table S2.2), 51% were employed 
full time, a quarter were unemployed, while the rest held part 
time, casual, or contract jobs.

All except two children were living with their primary 
caregivers at enrolment, with the mother being the primary 
caregiver of 85% of the children (Table S2.1). A small pro-
portion of the children had fathers (9%) or grandparents (5%) 
as primary caregivers. The mean age (standard deviation 
(SD)) of the primary caregivers was 39 (8.8) years and 31% 
held a bachelor’s degree or higher. A third of the primary 
caregivers listed their highest level of education as second-
ary school, while 36% reported primary school, diploma/
other certificate, or trade certificate as the highest level of 
education (Table S2.1).

Clinical history of the participants

The median (IQR) serum creatinine levels, estimated 
glomerular filtration rate (eGFR), and body mass index 
(BMI) Z-score at baseline were 73.5 (44.0, 142.8) µmol/L, 
61.9 (35.0, 101.1) mL/min/1.73  m2, and 0.7 (− 0.5, 1.3), 
respectively (Table 1). Details of the children’s clinical 
history and cause of CKD are shown in Table 3. Neurode-
velopmental conditions and hypertension were the most 
common conditions with each being reported by over one 
fifth of the children, while growth deficiency, chronic 
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infections, cardiovascular, and gastrointestinal conditions 
were each reported by 10–15% of the children. Over 5% of 
the children had bone disease, endocrine, hearing, respira-
tory, or urological conditions. A small proportion of chil-
dren (under 4%) reported diabetes, hematological, cancer, 
or mental health and behavioral conditions. The most com-
mon causes of CKD were congenital anomalies of kidney 
and urinary tract (CAKUT) (n = 74, 46%), followed by glo-
merular disease (n = 45, 28%), and 19% of the children had 
kidney disease of unknown/other origin. A small number 
of children had cystic kidney disease (n = 13, 8%). Sixty 
seven percent (n = 109) of the children had CKD stage 
1–5 at baseline, while over a quarter (n = 42, 26%) of the 
cohort were classified as CKD-T. A total of 11 children 
were treated with dialysis with 3 children on hemodialysis 
and 8 on peritoneal dialysis. Of the 11 children on dialysis, 

3 children had a potential live donor, while 6 children were 
on a deceased donor waiting list.

Over a third (n = 60, 37%) of the children were treated 
with immunosuppression, with tacrolimus (90%) and pred-
nisone (80%) being the most common immunosuppres-
sive therapies reported by the group. Almost two-thirds 
(65%) of the children on immunosuppressants were pre-
scribed mycophenolate, while less than 10% of children 
on immunosuppressants were treated with azathioprine or 
everolimus (Table S2.3). Approximately a quarter (24%) 
of the children were on 3 immunosuppressants, while a 
small number of children (6% or 7%) were prescribed 1 
or 2 immunosuppressants, respectively. Some children 
(4%) were prescribed over 10 concomitant medicines. The 
median (IQR) number of prescribed concomitant medi-
cines was 3 (1,5) (Table S2.4).

Fig. 2  Flow diagram of study 
population
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140 Did not meet inclusion criteria

65 aDeclined to participate

2 Physician decision

29 bOther reason

162 Participants enrolled
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Table 1  Baseline characteristics of the participants (N = 162)

No missing data for the variables:  Recruitment by site, Child age, 
Sex, Creatinine, eGFR, Language(s) spoken by child at home, Region

Characteristics N (%)*

Recruitment by site
  The Children’s Hospital at Westmead 42 (25.9)

    Queensland Children’s Hospital 40 (24.7)
    Sydney Children’s Hospital, Randwick 35 (21.6)
    Perth Children’s Hospital 24 (14.8)
    Royal Children’s Hospital Melbourne 21 (13)
Child age (years)
    Mean (SD) 8.8 (4.8)
    Median (IQR) 9.5 (5.0, 13.0)
Sex
    Female 57 (35.2)
    Male 105 (64.8)
    Indeterminate/Intersex/Unspecified 0
Creatinine (µmol/L)
    Mean (SD) 127.9 (147.3)
    Median (IQR) 73.5 (44.0, 142.8)
  eGFR (mL/min/1.73 m2)
    Mean (SD) 67.7 (41.3)
    Median (IQR) 61.9 (35.0, 101.1)
BMIa Z score
    Mean (SD) 0.5 (1.5)
    Median (IQR) 0.7 (− 0.5, 1.3)
    Missing 32
Primary ethnicityb

    European Australian 70 (45.8)
    Asian 21 (13.7)
    Middle Eastern 14 (9.2)
    Aboriginal or Torres Strait Islander 13 (8.5)
    Pacific Islander 5 (3.3)
     Otherc 30 (19.6)
    Missing 9
Secondary ethnicityd,e

    Asian 5 (25.0)
    European Australian 4 (20.0)
    Pacific Islander 3 (15.0)
    Aboriginal or Torres Strait Islander 2 (10.0)
    Middle Eastern 1 (5.0)
     Otherf 6 (30.0)
  Missing 142

Language(s) spoken by child at homeg

    English 154 (95.1)
    Other 27 (16.7)
Regionh

    Major cities of Australia 104 (64.2)
    Inner regional Australia 38 (23.5)
    Outer regional Australia 13 (8.0)
    Remote Australia 5 (3.1)
    Very remote Australia 2 (1.2)

a N = 130 due to missing data, BMI calculated using the WHO child 
growth standard for age and sex
b N = 153 due to missing data
c Other primary ethnicities included Indian, Caucasian, Nepalese, 
Lebanese, Lebanese–Australian, Filipino, Macedonian, Indonesian, 
Bengali, Australian, Norse/Norwegian, Italian/European, English/
German, and Italian
d N = 20 as the majority of participants did not answer this question/
had missing data
e More than one secondary ethnicity could be selected and so % will 
not add to 100% across the ethnicities. There was 1 participant who 
selected more than one ethnicity
f Other secondary ethnicities included Australian, German, South 
American/Latino, and South Sea Islander
g More than one option could be selected for language spoken by child 
at home, i.e. both English and Other could be selected, and so % will 
not add to 100% across the two categories
h Remoteness areas
* Data are presented as count (%) unless otherwise specified

Table 1  (continued)

Table 2  Family unit characteristics (N = 162)

No missing data for the variables: Marital status of primary 
caregiver(s), Caregiver self-perception of family financial status, Sin-
gle caregiver on social benefits, Both caregivers unemployed, Family 
live in public housing
a N = 123 due to missing data
b Inclusive of all wages/salaries, government benefits, pensions, allow-
ances, and other income—reported in AUD

Characteristics N (%)

Marital status of primary caregiver(s)
  Single 24 (14.8)

    Partnered 9 (5.6)
    Married/Defacto 99 (61.1)
    Divorced/Separated 29 (17.9)
    Widowed 1 (0.6)
Weekly household incomea,b

    $0–$599/week ($0–$31,199/year) 35 (28.5)
    $600–$1249/week ($31,200–$64,999/year) 49 (39.8)
    $1250–$1999 ($65,000–$104,000/year) 25 (20.3)
  > $2000/week (> $104,000/year) 14 (11.4)

    Missing 39
Caregiver self-perception of family financial status
    Very poor 2 (1.2)
    Poor 23 (14.2)
    Just getting along 117 (72.2)
    Reasonably comfortable 19 (11.7)
    Very comfortable 1 (0.6)
    Prosperous 0
  Single caregiver on social benefits 45 (27.8)
  Both caregivers unemployed 36 (22.2)
  Family live in public housing 17 (10.5)
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Discussion

The  NAVKIDS2 study is an ongoing multi-center rand-
omized controlled trial designed to examine the effective-
ness of patient navigation in children with CKD from low 

SES backgrounds or living in rural and remote areas. The 
baseline characteristics of the study participants are consist-
ent with the goal to recruit children from families of low 
SES backgrounds and/or living in rural/remote Australia.

The CKD stage of included participants is consistent with 
the Kidney Disease: Improving Global Outcomes (KDIGO) 
[46] classification of children with kidney disease. In the 
 NAVKIDS2 trial, approximately 26% of the included par-
ticipants were kidney transplant recipients, 7% were treated 
with maintenance dialysis, and 67% had CKD stages 1–5 at 
baseline. The children also had complex comorbid condi-
tions including chronic infections, growth deficiency, cardio-
vascular, and gastrointestinal disorders, which require care 
coordination between multidisciplinary teams.

The  NAVKIDS2 trial will be the first randomized trial to 
report the clinical and quality of life outcomes of a patient 
navigation program in children across the full spectrum 
of CKD. The trial is expected to provide insights into the 
impact of a patient navigation program on overall health 
and wellbeing of children with CKD who are experiencing 
social disadvantage. This trial is also expected to identify the 
challenges, barriers, and enablers that families from low SES 
and/or from rural and remote areas encounter while navi-
gating through the complex healthcare system. Information 
gathered through various sources including qualitative semi-
structured interviews with patient families, navigators, and 
health care providers will provide an in-depth understand-
ing of the role of a navigator in enabling families to transit 
across multiple care settings and of the implementation and 
sustainability of a navigator program.

Prior randomized controlled trials have explored the 
effectiveness of patient navigation in other settings includ-
ing transition programs from pediatrics to adult care, educa-
tion, disease management, and psychosocial support across a 
variety of chronic conditions [47–49]. Previous studies [50, 
51] have shown that care coordination may improve disease 
management behaviors and reduce morbidity in children 
with asthma. Coordination of care included establishment 
of individualized asthma management goals, improving 
health literacy, facilitation of interactions with health care 
system, and building social support for improved asthma 
management. Studies have also provided evidence that par-
ents of infants and children who have been hospitalized or 
been newly diagnosed with a chronic condition may find the 
support of care coordinators (for example a nurse or a peer 
navigator who could be a parent) beneficial [52, 53]. These 
studies have shown that the provision of parental support 
may improve parental mental health and family functioning. 
A systematic review [47] of transition interventions for ado-
lescents with chronic illness has discussed studies on transi-
tional programs involving case managers and coordinators 
that showed higher rates of transfer of care in the transition 
program participants.

Table 3  Comorbidities, primary causes of CKD and CKD stage of 
participants (N = 162)

a Participants may have more than one comorbidity and so % will not 
add to 100%
b Glomerulonephritis and vasculitis
c CAKUT includes reflux nephropathy/obstructive, kidney dysplasia, 
hypoplasia, and posterior urethral valves
d This information was only collected for CKD-D patients, and the 
percentage is expressed as the proportion of these patients (N = 11)
e This information was only collected for CKD-D and CKD-T 
patients, and the percentage is expressed as the proportion of those 
patients (N = 53). No missing data for the variables: Primary causes 
of CKD, CKD stage, and Ever had a failed transplant

History N (%)

  Children with comorbid medical conditionsa 121 (74.7)
  Neurology and neurodevelopmental 39 (24.1)

    Hypertension 36 (22.2)
    Growth deficiency 25 (15.4)
    Gastrointestinal 19 (11.7)
    Chronic infections 17 (10.5)
    Cardiovascular 16 (9.9)
    Respiratory 14 (8.6)
    Bone disease 12 (7.4)
    Endocrine 12 (7.4)
    Hearing 12 (7.4)
    Urological 9 (5.6)
    Hematology 6 (3.7)
    Mental health and behavioral 6 (3.7)
    Cancer 3 (1.9)
    Diabetes 1 (0.6)
    Other 36 (22.2)
    Missing 0
Primary causes of CKD
    Glomerular  diseaseb 45 (27.8)
     CAKUTc 74 (45.7)
    Cystic kidney disease 13 (8.0)
    Unknown origin/Other 30 (18.5)
CKD stage
    CKD 1–5 109 (67.3)
    CKD-D 11 (6.8)
      Hemodialysisc 3 (27.3)
     Peritoneal  dialysisd 8 (72.7)
     On deceased donor transplant waiting  listd 6 (54.5)
     Has potential live  donord 3 (27.3)

    CKD-T 42 (25.9)
  Ever had a failed transplante 0
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The  NAVKIDS2 trial is a unique study that addresses 
patient navigation in children with CKD. Navigation in this 
trial is not only designed for specific health needs of the 
patients but also addresses the unmet needs of the family 
members including the siblings and the caregivers/parents 
of the patient. The role of the patient navigator in this trial 
includes working with the family to understand their needs, 
developing an individualized plan to coordinate support 
towards the fulfillment of these needs, real-time assistance 
with navigating the healthcare and social services systems, 
reducing family stress, and breaking down community barri-
ers. These services are not only designed to meet the health-
care needs of the children but also extend to the broader 
social and economic needs of the entire family unit, in 
accordance with the focus on impacts of social determinants 
of health. Specifically, the trial will address the unmet needs 
of the families from low socioeconomic background and/or 
remote/rural areas and ensure equitable access to healthcare. 
The trial also seeks to explore the feasibility and viability 
of the implementation and sustainability of such a program 
across all stages of pediatric CKD. Costs directly related to 
the trial, the intended and unintended downstream effects of 
the intervention will be assessed, and the cost-effectiveness 
calculated [29].

The COVID-19 pandemic has imposed challenges on 
the  NAVKIDS2 trial and affected trial activities including 
recruiting, consenting, data collection, and management. 
Recruitment was paused during lockdown, and face-to-face 
access to patients was limited to prioritize patient safety. 
Mitigations were put in place to ensure continuity of trial 
activities such as recruitment and informed consent which 
were conducted verbally via phone. However, despite these 
restrictions, recruitment reached the revised target. Trial 
processes were adjusted to ensure the continuum of the trial 
activities; e.g., patient navigators had flexible arrangements 
and the option to carry out face-to-face or virtual consulta-
tions with the families.

Conclusion

In summary, it is expected that this trial will provide high 
certainty evidence on the effectiveness of a patient naviga-
tion program for children with CKD from low SES back-
grounds and/or rural/remote areas. It will also provide 
insights into adaptations required in different settings, sus-
tainability, continuity, and dissemination of this program, if 
proven successful, in clinical settings. This trial will reveal 
information on how patient preferences and shared deci-
sions can be integrated in healthcare to ultimately improve 
health outcomes in those children with CKD and families 
that experience the greatest disparity.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s00467- 022- 05772-2.
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