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S ubstantial health disparities exist between Indigenous and 
non-Indigenous people in Canada. The prevalence of dia-
betes and chronic kidney disease (CKD) among Indigenous 

people in Canada is 20% and 25.5%, respectively, which is two- 
to fivefold higher than the general population.1–3 Indigenous peo-
ples are also at higher risk of progression to kidney failure as 
adults4–6 and in childhood.7 Risk factors for CKD, such as diabe-
tes, hypertension and obesity, manifest earlier in life and contrib-
ute to higher lifetime risk of complications.8 These risk factors 
are more prominent in Indigenous communities given the sys-
temic inequalities that affect them.9,10

This burden of chronic disease may be mitigated by efforts to 
increase access to preventive care and implementation of programs 

to increase early diagnosis, education and treatment. Biomarkers 
for CKD in Indigenous youth are not entirely persistent in the early 
stages of disease.11,12 Early diabetes and CKD are often asymptom-
atic, and the opportunity to intervene is more impactful early in 
the disease course. One strategy to increase the likelihood of 
timely intervention is screening. The Diabetes Canada guidelines 
suggest screening for diabetes biennially for Indigenous chil-
dren.13 Although Indigenous children are at higher risk of CKD, 
irrespective of diabetes status, guidelines do not currently exist 
for routine CKD screening in children.

Around the world, screening for CKD in children is a contro-
versial issue, given the uncertainty of its effectiveness.14 In 
Canada, screening for CKD in the general pediatric population 
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Abstract
Background: The First Nations Commun
ity Based Screening to Improve Kidney 
Health and Prevent Dialysis project was a 
point-of-care screening program in rural 
and remote First Nations communities in 
Manitoba that aimed to identify and treat 
hypertension, diabetes and chronic kid-
ney disease. The program identified 
chronic disease in 20% of children 
screened. We aimed to characterize clini-
cal screening practices before and after 
intervention in children aged 10–17 years 
old and compare outcomes with those 
who did not receive the intervention.

Methods: This observational, prospec-
tive cohort study started with commun
ity engagement and followed the princi-
ples of ownership, control, access and 
possession (OCAP). We linked participant 

data to administrative data at the Mani-
toba Centre for Health Policy to assess 
rates of primary care and nephrology 
visits, disease-modifying medication 
prescriptions and laboratory testing 
(i.e.,  glycosylated hemoglobin [HbA1c], 
estimated glomerural filtration rate 
[eGFR] and urine albumin- or protein-to-
creatinine ratio). We analyzed the differ-
ences in proportions in the 18 months 
before and after the intervention. We 
also conducted a 1:2 propensity score 
matching analysis to compare outcomes 
of children who were screened with 
those who were not.

Results: We included 324 of 353 children 
from the screening program (43.8% male; 
median age 12.3 yr) in this study. After the 
intervention, laboratory testing increased 

by 5.8% (95% confidence interval [CI] 
1.1% to 10.1%) for HbA1c, by 9.9% (95% CI 
4.2% to 15.5%) for eGFR and by 6.2% 
(95% CI 2.3% to 10.0%) for the urine 
albumin- or protein-to-creatinine ratio. 
We observed significant improvements 
in laboratory testing in screened 
patients in the group who were part of 
the program, compared with matched 
controls.

Interpretation: Chronic disease surveil-
lance and care increased significantly in 
children after the implementation of a 
point-of-care screening program in rural 
and remote First Nation communities. 
Interventions such as active surveillance 
programs have the potential to improve 
the chronic disease care being provided 
to First Nations children.
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is not currently recommended.15 However, this approach does not 
consider screening in high-risk populations with reduced access to 
primary care resources. Manitoba has the highest rates of CKD in 
Canada, with a prevalence of 1704 per million population, compared 
with the overall rate of 1372 per million population in Canada.16 The 
Indigenous population is over-represented, with progression to kid-
ney failure 8 years sooner than non-Indigenous people. The rates of 
CKD among Indigenous peoples in Canada are in keeping with popu-
lations around the world in which CKD screening is recommended 
and has been successful.17 Our group has also shown the cost-
effectiveness of CKD screening in Indigenous adults.18

The First Nations Community Based Screening to Improve Kid-
ney Health and Prevent Dialysis (FINISHED): Screen, Triage, and 
Treat program sought to understand the burden of kidney disease 
risk factors in Indigenous people 10 years of age and older, and 
implement an initial screening and treatment program among 13 
rural and remote First Nations communities.19 This point-of-care 
screening intervention project identified high rates of early risk 
factors for kidney disease in this population, and made referrals 
for follow-up to either primary care (low-risk individuals) or spe-
cialty care (intermediate- or high-risk individuals), depending on 
screening findings. In this study, we sought to determine clinical 
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Figure 1: Pediatric paradigm for FINISHED: Screen, Triage, and Treat program. Note: ACR = albumin-to-creatinine ratio, BP = blood pressure, 
eGFR = estimated glomerular filtration rate, HbA1c = glycosylated hemoglobin. 
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screening rates before and after the FINISHED intervention, and 
the impact of the program on chronic disease surveillance and 
treatment among those aged younger than 18 years.

Methods

Study design
We conducted an observational, prospective cohort study. The 
FINISHED project has been described previously in detail.19,20 In 
brief, after community engagement, mobile screening teams 
assessed the blood pressure, body mass index, hemoglobin A1c 

(HbA1c), estimated glomerular filtration rate (eGFR) and urine 
albumin-to-creatinine ratio on people aged 10 years and over in 
9 rural and 4 remote First Nation communities in northern Mani-
toba between Mar.  11, 2013, and Mar.  26, 2015. The initiative 
used point-of-care testing equipment to complete all screening 
activities, and results, education and treatment plans were deliv-
ered within 1 week (usually on same day) of testing to people 
who were screened, according to risk-based clinical criteria (Fig-
ure 1). The screening database was subsequently deidentified 
and linked via scrambled identifier with administrative data 
housed at the Manitoba Centre for Health Policy (MCHP).21

Study population
The study population for this report included children aged 10 to 
17 years at the time of screening who were screened as part of 
the FINISHED program and who had available administrative 
data for the 18 months before and after screening (Figure 2). We 
evaluated screening rates before the FINISHED intervention, as 
well as follow-up care, including visits to primary care or 
nephrology, disease-modifying medication prescriptions and fur-
ther screening tests during the 18 months before and after 
screening. As a secondary analysis, we analyzed outcomes to the 
end of available data (Dec. 31, 2017). We identified a control 
group from MCHP data that did not participate in the interven-
tion, to account for potential changes in practice that were unre-
lated to the screening program.

Outcomes

Laboratory testing
We used data from the Shared Health laboratory database, which 
contains all relevant laboratory tests from participating commun
ities. To assess screening for diabetes, we determined the propor-
tion of participants with at least 1 HbA1c test. To assess screening 
for CKD, we determined the proportion of participants with at 
least 1 outpatient assessment of serum creatinine (standardized 
isotope dilution mass spectrometry traceable assays), urine 
albumin-to-creatinine ratio or urine protein-to-creatinine ratio. 
Estimated GFR was determined using the Chronic Kidney Disease 
in Children (CKiD) Schwartz equation.22 We also calculated the pro-
portion of participants who received combinations of these tests. 

Primary care and nephrology visits
We calculated the number of visits to primary care and nephrol-
ogy using the physician billing database, using previously vali-
dated MCHP algorithms.23 We included only visits in outpatient 
settings, which could include both in-person or telehealth visits. 
We identified primary care and nephrologist visits using codes 
associated with physician specialty, using previously validated 
case definitions established by the MCHP.23,24 In addition, we 
used the International Classification of Diseases, 9th Revision to 
identify visits coded for diabetes, hypertension or CKD (Appen-
dix 1, Table S1, available at www.cmaj.ca/lookup/doi/10.1503/
cmaj​.210507/tab-related-content).

Medication prescriptions
We used the Drug Program Information Network (DPIN) database 
to identify prescriptions for antihypertensives (i.e., angiotensin-
converting-enzyme inhibitors, angiotensin II receptor blockers, 
antiadrenergic agents, diuretics, β-blockers and calcium chan-
nel blockers), and antihyperglycemic medications (including 
oral therapy and insulin). We identified drugs using Anatomic 
Therapeutic Chemical codes, which are presented in Appen-
dix 1, Table S2.

Children who were
screened

n = 353

Children included
n = 324

Excluded
•
•
•

Data linkage with administrative databases not successful  n = 8 
Missing 18 months of data before or a�er screening  n = 10  
Missing complete screening data  n = 11  

Intermediate current risk  
n = 8

Low current  risk
n = 63

No current  risk
n = 253

Figure 2: Study flow diagram. Note: Risk refers to current risk of progressing to kidney failure.
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Data analysis
We compared the proportions of participants undergoing labora-
tory testing, medication prescriptions and visits to primary care 
or nephrology in the 18 months before screening with those 
18 months after screening. We stratified screening rates by rural 
or remote (i.e., fly-in access or by winter road only) community 
status. We used the date of screening as the index date for all 
analyses. We suppressed cell sizes with fewer than 6 individuals 
to protect individual anonymity.

To isolate the effect of the FINISHED intervention, we used a 
propensity score analysis to assemble a comparison group of 
individuals younger than 18 years from Indigenous commun
ities that were not offered the point-of-care screening. For the 
comparison group, we assigned a pseudo-screening date based 
on the frequency distributions of time from the start to the end 
of the screening period.25,26 Variables used in the propensity 
score model included age, sex, rural or remote dwelling loca-
tion, and comorbidities, including chronic pulmonary disease, 
diabetes and renal disease. We matched individuals 2-to-1 
(comparison-to-intervention) without replacement within a cal-
iper distance of 20% of the pooled standard deviation of the 
logit of the propensity score.27 We considered a greater than 
10% standardized difference in a characteristic between groups 
after matching to be unbalanced.

For each of the analyses, we constructed difference-in-
differences models to estimate group differences in change of 
outcome frequency over time.28,29 

Ethics approval
The FINISHED screening project was approved by the Health 
Research Ethics Board at the University of Manitoba (HS16070), 
as well as the Diabetes Integration Project Board of Directors, rel-
evant Tribal Council Leaders and the participating communities. 
Every effort was made to follow Indigenous research principles of 
Ownership, Control, Access and Possession (OCAP).30

Results

Of the 353 Indigenous children aged 10 to 17 that were initially 
screened in the FINISHED project, 334 had available administrative 
data and are included in this report. The median follow-up time after 
screening was 4.64 (interquartile range 4.17–5.07) years. The median 
age was 12 years, and 182 (56.2%) were female. Of the 324 partici-
pants, 133 (41.0%) were from rural communities and 191 (59.0%) 
were from remote communities. The demographics and screening 
characteristics are displayed in Table 1. We identified 648 control 
patients that were well matched based on age, sex, dwelling location 
and prevalence of chronic disease (Appendix 1, Table S3). 

Table 1: Participant characteristics at the time of point-of-care screening in the FINISHED screening program

Variable

No. (%) of patients*

Overall 
n = 324

Rural 
n = 133

Remote 
n = 191

Age, yr, median (IQR) 12.3 (11.0–13.7) 12.8 (11.2–14.5) 11.9 (10.9–13.3)

Sex, female 182 (56.2) 67 (50.4) 115 (60.2)

HbA1c, %, median (IQR) 5.3 (5.2–5.5) 5.3 (5.1–5.5) 5.4 (5.2–5.5)

HbA1c category

    < 5.7% 285 (88.0) 117 (88.0) 168 (88.0)

    ≥ 5.7% 39 (12.0) 16 (12.0) 23 (12.0)

eGFR category

    ≥ 90 mL/min/1.73 m2 305 (94.1) 121 (91.0) 184 (96.3)

    < 90 mL/min/1.73 m2 19 (5.9) 12 (9.0) 7 (3.7)

Urine ACR category

    < 3 mg/mmol 289 (89.2) 123 (92.5) 166 (86.9)

    ≥ 3 mg/mmol 35 (10.8) 10 (7.5) 25 (13.1)

Blood pressure

    Normal 270 (83.3) 113 (85.0) 157 (82.2)

    Prehypertensive or hypertensive 54 (16.7) 20 (15.0) 34 (17.8)

BMI, mean Z-score ± SD 1.0 ± 0.8 1.4 ± 1.0 1.4 ± 1.0

Kidney failure risk†

    No current risk 253 (78.1) 102 (76.7) 151 (79.1)

    Low or intermediate risk 71 (21.9) 31 (23.3) 40 (20.9)

Study follow-up time, yr, median (IQR) 4.6 (4.2–5.1) 4.6 (4.6–5.0) 4.4 (4.2–5.1)

Note: ACR = albumin-to-creatinine ratio, BMI = body mass index, eGFR = estimated glomerular filtration rate, HbA1c = glycated hemoglobin, IQR = interquartile range, SD = standard deviation.
*Unless indicated otherwise.
†The criteria for determining kidney failure risk are presented in Figure 1.
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Rates of clinical screening and health care visits
The rates of laboratory testing, medication prescriptions and 
follow-up visits are presented in Table 2. Comparisons with the 
propensity matched controls are presented in Table 3.

Laboratory testing
The proportion of individuals who received at least 1 eGFR test 
increased from 11.4% to 21.3% in the 18 months after FINISHED 
(95% confidence interval [CI] 4.2% to 15.5%). Compared with 
the control group, there was a crude risk difference of 7.1% in 
eGFR testing (95% CI 0.9% to 11.1%). Testing of HbA1c increased 
from 6.8% to 12.4% (95% CI 1.1% to 10.1%). There was a 4.8% 
crude risk difference in the intervention group compared with 
the control (95% CI 0.2% to 9.4%). The rates of urine testing for 

calculation of the albumin- or protein-to-creatinine ratio in-
creased from 3.7% to 9.9% (95% CI 2.3% to 10.0%). Of the 
35 children with an abnormal urine albumin-to-creatinine ratio, 
13 (37.1%) had repeat testing completed. Persistent proteinuria 
was seen in 9 of these children. The rates of comprehensive 
testing, defined as at least 1 eGFR test, 1 urine albumin- or 
protein-to-creatinine ratio calculation, and 1 HbA1c test, in-
creased from 3.4% before screening to 7.1% in the 18 months 
after screening (95% CI 0.3% to 7.1%). Rates of screening con-
tinued to increase to the end of the follow-up available in the 
database (Dec.  31,  2017) (Table 2). Notably, the intervention 
group had a 6.3% increased frequency of urine albumin- or 
protein-to-creatinine ratio calculations compared with the con-
trol group (95% CI 2.6% to 10.0%) (Table 3).

Table 2: Rates of outpatient testing, disease-modifying medication prescriptions, and primary care and nephrology visits in 
the 18 months before and after point-of-care screening in the FINISHED program

Variable

No. (%) of patients
% difference

 (95% CI)*

No. (%) of patients after 
screening, followed to 

Dec. 31, 2017Before screening After screening

≥ 1 eGFR test 37 (11.4) 69 (21.3) 9.9 (4.2 to 15.5) 140 (43.2)

≥ 1 urine ACR or PCR 12 (3.7) 32 (9.9) 6.2 (2.3 to 10.0) 48 (14.8)

≥ 1 HbA1c test 22 (6.8) 40 (12.4) 5.6 (1.1 to 10.1) 76 (23.5)

≥ 1 eGFR and urine ACR or PCR 11 (3.4) 28 (8.6) 5.3 (1.6 to 8.9) 46 (14.2)

≥ 1 eGFR and HbA1c and urine ACR or PCR 11 (3.4) 23 (7.1) 3.7 (0.3 to 7.1) 37 (11.4)

≥ 1 antihypertensive Suppressed 9 (2.8) – 15 (4.6)

≥ 1 antihyperglycemic Suppressed 7 (2.2) – 11 (3.4)

≥ 1 primary care visit 171 (52.8) 192 (59.3) 6.5 (–1.1 to 14.1) 257 (79.3)

≥ 1 ICD diagnostic code recorded for either 
diabetes, hypertension or renal disease

12 (3.7) 24 (7.4) 3.7 (0.2 to 7.2) 33 (10.2)

≥ 1 nephrology visit Suppressed 8 (2.5) – 11 (3.4)

Note: ACR = albumin-to-creatinine ratio, CI = confidence interval, eGFR = estimated glomerular filtration rate, HbA1c = glycated hemoglobin, ICD = International Classification of 
Diseases, PCR = protein-to-creatinine ratio.
*The % difference was calculated as the % frequency in the postintervention period minus the % frequency in the preintervention period.

Table 3: Rates of outpatient testing and primary care and nephrology visits in the 18 months before and after point-of-care 
screening in the FINISHED program (intervention group), compared with the propensity matched control group

Variable

No. (%) of intervention group
n = 324

% difference 
(95% CI)*

No. (%) of control group 
n  = 648

% difference 
(95% CI)*

Difference in % 
change, 

intervention v. 
control groups

(95% CI)†
Before 

screening
After 

screening
Before 

screening After screening

≥ 1 eGFR test 37 (11.4) 69 (21.3) 9.9 (4.2 to 15.5) 56 (8.6) 74 (11.4) 2.8 (–0.5 to 6.1) 7.1 (0.9 to 11.1)

≥ 1 urine ACR or PCR 12 (3.7) 32 (9.9) 6.2 (2.3 to 10.0) 18 (2.8) 17 (2.6) -0.2 (–2.9 to 1.6) 6.3 (2.6 to 10.0)

≥ 1 HbA1c test 22 (6.8) 40 (12.4) 5.6 (1.1 to 10.1) 30 (4.6) 35 (5.4) 0.8 (–1.6 to 3.2) 4.8 (0.2 to 9.4)

≥ 1 primary care visit 171 (52.8) 192 (59.3) 6.5 (–1.1 to 14.1) 359 (55.4) 355 (54.8) 0.6 (–6.0 to 4.8) 7.1 (–2.3 to 16.5)

≥ 1 nephrology visit Suppressed 8 (2.5) – 6 (0.9) 7 (1.1) 0.2 (–0.9 to 1.2) –

Note: ACR = albumin-to-creatinine ratio, CI = confidence interval, eGFR = estimated glomerular filtration rate, HbA1c = glycated hemoglobin, PCR = protein-to-creatinine ratio.
*The % difference was calculated as the % frequency in the postintervention period minus the % frequency in the preintervention period. 
†The difference in % change was calculated as follows: [(% frequency after screening in the intervention group — % frequency before screening in the intervention group) — (% frequency 
after screening in the control group — % frequency before screening in the control group)].
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Primary care and nephrology visits
The rates of visits to primary care for any reason increased 
from 52.8% before screening to 59.3% in the 18 months after 
screening (95% CI –1.1% to 14.1%). This number increased fur-
ther to 79.3% by Dec. 31, 2017. Rates of visits to primary care 
for chronic disease increased from 3.1% to 7.4% after the FIN-
ISHED program (95% CI 0.2% to 7.2%) and up to 9.9% by the 
end of the database. The crude risk difference between the 
intervention and control groups (7.1%) was not significant 
(95% CI –2.3% to 16.5%). The number of nephrology visits 
before screening was fewer than 6 and therefore suppressed; 
this increased to 8 visits (2.5%) in the 18 months after screen-
ing and 11 visits (3.4%) when participants were followed until 
Dec. 31, 2017. We could not calculate the crude risk difference 
between the intervention and control groups because of sup-
pressed numbers. 

Medication prescriptions
The number of individuals receiving an antihypertensive medica-
tion was fewer than 6 before the FINISHED program; this in-
creased to 9 individuals (2.8%) in the 18 months after screening 
and 15 individuals (4.6%) by Dec. 31, 2017. The number of chil-
dren receiving prescriptions for antihyperglycemic medication 
was fewer than 6 before screening and increased to 7 (2.2%) in 
the 18 months after screening and to 11 (3.4%) by Dec. 31, 2017.
We could not calculate the crude risk difference between the 
intervention and control groups because of the small number of 
individuals on these medications.

Community remoteness
Appendix 1, Table S4 shows the rates of laboratory testing and 
primary care visits for participants in rural and remote locations 
before and after FINISHED. The changes seen after screening 
were similar in rural and remote communities, with increases in 
eGFR testing, urine albumin- or protein-to-creatinine ratio calcu-
lations, and HbA1c. 

Interpretation

After identifying a very low baseline rate of clinical screening for 
diabetes and CKD in at-risk Indigenous children, we found that 
clinical screening and primary care follow-up increased after the 
FINISHED: Screen, Triage, and Treat program, with increased labo-
ratory testing, prescriptions of disease-modifying medications and 
follow-up in both primary and specialized care. Chronic disease 
screening and active surveillance strategies like the FINISHED pro-
gram, now renamed Kidney Check, appeared to help narrow the 
care gap that Indigenous children experience. A focus on commun
ity engagement and Indigenous leadership ensured this study 
reflected ideologies of the communities involved. 

Type 2 diabetes is an evolving health problem among 
Indigenous youth.31 The FINISHED screening project identified 
diabetes in 1.4% of individuals tested,19 more than 10-fold 
higher than the national average in pediatric populations from 
2010.31 The rate of diabetes has been increasing in recent years 
and has been identified as a major risk factor for future health 

concerns. Youth with type 2 diabetes have an increased risk of 
developing complications such as cardiovascular disease, as 
well as kidney disease.32 The current Diabetes Canada guide-
lines recommend biennial screening for type 2 diabetes in 
Indigenous children if they possess 1 or more additional risk 
factor, using a combination of HbA1c and fasting plasma glu-
cose.13 Diabetes Canada issued these screening recommenda-
tions because of the high rates of type 2 diabetes in this popu-
lation with the hope that early initiation of treatment will 
lessen the complications of the disease. The same argument 
could be made in screening for CKD, as many types of CKD in 
children are treatable, and the complications, such as growth 
impairment, mineral and bone disease and cardiovascular dis-
ease, may be preventable with early initiation of treatment.33 
Guidelines from Kidney Disease: Improving Global Outcomes 
(KDIGO) reflect this approach by recommending early imple-
mentation of treatment and monitoring for complications.34 
Based on these guidelines, as well as the results of this study, 
we recommend that Indigenous children be screened bienni-
ally from the age of 10 for both of these chronic diseases.

The FINISHED project was the first of its kind to actively 
screen for CKD risk biomarkers in the Manitoba Indigenous pop-
ulation. Before this program, screening for CKD relied on testing 
ordered by primary care providers, with a testing rate of only 
11.4%. Indigenous communities in Manitoba face overwhelming 
acute health concerns, such as high rates of respiratory and skin 
infections and injuries, which limits focus on asymptomatic 
chronic health conditions. A greater burden of chronic disease 
within these communities also amplifies the care gap. The con-
cern is late diagnosis, which limits secondary prevention inter-
ventions. Implementation of a screening program that acts in 
collaboration with primary care will bypass some of these prob-
lems, leading to earlier diagnosis and treatment of chronic dis-
ease. Another aspect of the FINISHED project included recom-
mendations for further care based on risk level, with low-risk 
patients receiving suggestions for lifestyle intervention and flag-
ging for yearly screening and high-risk patients receiving referral 
to pediatric nephrology. Children with diabetes were also 
referred to a pediatric diabetes clinic. The program also encour-
aged the implementation of preventive care in a culturally safe 
manner by engaging with communities and increasing knowl-
edge around these chronic conditions. Overall, the introduction 
of surveillance programs will positively influence communities 
and act to address chronic health conditions that more severely 
affect Indigenous Canadians. Despite an increase in screening 
rates after the FINISHED program, other initiatives aiming to 
increase rates further are highly suggested. These strategies 
should include community collaboration, leading to community-
directed initiatives that will increase the sustainability of these 
efforts. The FINISHED project provides initial evidence that sup-
ports the implementation of a nation-wide screening initiative 
for First Nations people. 

Limitations
Although we evaluated interventions and outcomes that occurred 
in the months immediately after the FINISHED program, we did 
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not evaluate the long-term benefits of early identification of 
disease risk, such as overall impact on rates of progression to 
kidney failure. Although the use of MCHP administrative data-
bases allowed assessment of follow-up for a limited period, 
some outcomes applied to few people and required suppres-
sion of data to maintain anonymity. Administrative health 
data also lacked measurements of blood pressure in the clini-
cal setting. Another limitation is the possibility of clustering of 
outcomes by community. 

Conclusion
The FINISHED program, now going forward as the Kidney Check 
program, has proved successful in increasing access to appro-
priate care, including increased follow-up testing, disease-
modifying medication prescriptions, and visits to both primary 
and specialized care for Indigenous children, who are at 
increased risk of diabetes and kidney disease. This study pro-
vides evidence to support the introduction of active screening 
initiatives in pediatric First Nations communities, including 
biennial screening programs in primary care clinics, to help nar-
row the current gaps in the health care system.
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