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Overview of risk factors, signs & 

symptoms, and the disproportionate 

screening in at-risk populations



Overview (so much to talk about!)
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Risks and disadvantages faced by persons 
affected by health inequities, a discussion on 
the disproportionate CKD screening and 
access to care among at-risk populations 
with potential real-life solutions. 

Insight on prevention rather than treatment, 
to delay disease progression & improve 
quality of life. 



Driving Question & Background

What strategies have 
been implemented to 

increase detection, 
intervention, and 

prevention of chronic 
kidney disease (CKD) 

within at-risk 
communities?



CKD/ESKD Facts (U.S.)1,2

▪1 in 7 (or 35.5 million people) 
have CKD
▪9 in 10 adults with CKD are 
unaware they have CKD
▪1 in 3 adults with severe CKD 
are unaware they have CKD

1. CDC Neph  2023
2. NIDDK 2023



CKD vs CKD5D, formerly known as ESKD

35.5 million vs 808,000 
Only 3% experience CKD5D as most patients 
will die associated with cardiovascular or 
diabetes related conditions. 

1. Hudson Scholle et al. CMS  2021



Multifactorial complexity of disparities 
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METHOD: Nonexperimental, longitudinal, 
systematic literature review 

Identify:

Methods to distinguish high 
risk populations
Variances of diagnostic 
testing 



Based on the 
interventions and 
comparisons, the 

included studies were 
divided into the 

following 
groups/themes for 

review: 

Few studies identified a process to 
distinguish high-risk populations for 
early diagnostic testing resulting in 
intervention

Identified Risk 
Factor by 

Screening 
(Pharmacy 

intervention)

Risks Identified 
by Screening 

Electronic Data

Screening in 
Known High 

Risk 
Population 

(Community 
Screening 

Events)



RESULTS: 
Those with implemented screening 
with identified risk factor1 
❖ Point of care service (POC): 

pharmacy intervention
❖ One risk factor = lab draw 

(estimated glomerular filtration rate 
[eGFR])

Those with screening based on risks 
identified through extrapolated 
data2

❖ Screening through electronic 
technology

❖ One risk factor = lab draw & 
urinalysis (eGFR & albuminuria)

1. Papastergiou et al. CJKHD 2020
2. Jones et al. Digit Health 2023



RESULTS: 
Those with screening in known 
high risk populations1-3 

1. Lederer et al. BMC Nephrol 2018
2. Hughes Okafor et al. Ann Afr Med 2021
3. Burrows et al. Am J Nephrol  2018

Community 
Screening 

Events

Free & Well 
Advertised

Known 
High-risk 

Populations

Free community screening and disease 
education events in collaboration with 
World Kidney Day and often with support 
by the NKF and or the CDC in collaboration 
with the NKF.
Screening: eGFR, albuminuria
Additional screening: blood pressure, 
blood sugar, and/or lipids

Pros: Interventions within a high-risk 
disadvantaged population
Cons: Volunteer participants who may not 
be indicative of the general population



Screening is based on an identified risk factor1

POC screening service; 
pharmacy

• Implemented testing with 
one identified chronic 
kidney disease (CKD) risk 
factor.

TWO most common risk 
factors:

� Ethnic background (80%)

� Age >55y/o (67%)
Followed by HTN & DM

eGFR was most closely related to age (P-value <0.0001)
1. Papastergiou et al. CJKHD 2020



Screening is based on risks identified through 
extrapolated data1

Utilization of 
electronic-technology-based 
interventions  

• One or more identified risk 
factors resulted in testing

Coded Dx of CKD increased 
from 4.5% to 5.8% & CKD 
testing increased from 19% 
to 25% 

1. Jones et al. Digit Health 2023
POC system holistically identified risks in healthcare 

provision 



Screening in known high risk populations1

� Underestimated: hypertension, diabetes, and CKD

� 23.1% identified with kidney disease 

 Hypertension Diabetes CKD

Pre-Screen 11.8% 1.3% 0.6%

Post-Screen 25.2% 3.1% 23.1%

1. Hughes Okafor et al. Ann Afr Med 2021

Underestimated



Screening in known high risk populations1,2

• CHERISH: 34% CKD1

• NKF: 23.8% CKD2

1. Burrows et al. Am J Nephrol  2018
2. Lederer et al. BMC Nephrol 2018



Similarities among the three screening groups1-5 

1. Papastergiou et al. CJKHD 2020
2. Lederer et al. BMC Nephrol 2018
3. Hughes Okafor et al. Ann Afr Med 2021
4. Burrows et al. Am J Nephrol  2018
5. Jones et al. Digit Health 2023



Similarities among the three screening groups1-5 

1. Papastergiou et al. CJKHD 2020
2. Lederer et al. BMC Nephrol 2018
3. Hughes Okafor et al. Ann Afr Med 2021
4. Burrows et al. Am J Nephrol  2018
5. Jones et al. Digit Health 2023

eGFR is >15% in all but one 
data indicating CKD 

possibly underestimated 
OR underestimated in 

populations of high risk



Similarities among the three screening groups1-5 

1. Papastergiou et al. CJKHD 2020
2. Lederer et al. BMC Nephrol 2018
3. Hughes Okafor et al. Ann Afr Med 2021
4. Burrows et al. Am J Nephrol  2018
5. Jones et al. Digit Health 2023

Higher 
prevalence 
in women



Similarities among the three screening groups1-5 

1. Papastergiou et al. CJKHD 2020
2. Lederer et al. BMC Nephrol 2018
3. Hughes Okafor et al. Ann Afr Med 2021
4. Burrows et al. Am J Nephrol  2018
5. Jones et al. Digit Health 2023
6. Tedla et al. Int J Hypertens 2011

HTN = ~36% in Stage 1, 
increasing to 84% in Stage 4 

& 5 (Tedla, 2011)



Similarities among the three screening groups1-5 

1. Papastergiou et al. CJKHD 2020
2. Lederer et al. BMC Nephrol 2018
3. Hughes Okafor et al. Ann Afr Med 2021
4. Burrows et al. Am J Nephrol  2018
5. Jones et al. Digit Health 2023
6. Gheith et al. ESNT  2016
7. Hoogeveen et al.  Kidney Dial  2022

Prevalence of T2DM 
is 30-50% (Gheith, 

2016) & reflects 
NHANES data of 25% 
for CKD Stage 3 & 4 
(Hoogeveen, 2022)



Similarities among the three screening groups1-5 

1. Papastergiou et al. CJKHD 2020
2. Lederer et al. BMC Nephrol 2018
3. Hughes Okafor et al. Ann Afr Med 2021
4. Burrows et al. Am J Nephrol  2018
5. Jones et al. Digit Health 2023

Ethnic 
background has 
strong impact 
on outcomes



The application of a 
screening strategy 
employed to promote early 
detection in high-risk 
populations is of immense 
community and clinical 
importance to defer renal 
replacement therapy for as 
long as possible



Noted a consistent finding in analyzing the data: 

Underestimated outcomes 
associated with CKD 

detection, profoundly noted 
in screening in known high 

risk populations.

eGFR 
60



Discussion Points

✔ POC system: accessible, cost-effective, not 
time-consuming

✔ Acknowledge differences in global healthcare 
systems

✔ Require data to identify factors associated with 
SDOH unique to high-risk populations

The validity of the findings is not strongly associated 
with both the limited publications, diverse 
healthcare systems, and lack of community led 
studies within high-risk populations.



NEXT STEPS:
CKD is underestimated within high-risk 

populations which underscores the 
importance of the necessity for a 
validated tool to identify high-risk 

populations to implement screening 
globally. 

https://www.nkfi.org/get-screened

Mobile or regional resource for community-based 
screenings 

✔ Broadens access to care & improves health outcomes 
in marginalized communities

✔ Increased follow up with healthcare providers

✔ Insurance enrollment

✔ Lifestyle improvements

✔ Mobile resources heighten healthcare access to 
remote regions



Geocoding or county health rankings to isolate high-risk regions 
of chronic disease 

✔ Target potential disparities, characterize risk environments

✔ Visualize health patterns

✔ Analyze populations & health outcomes

✔ Integrate disparate data sets

✔ County health rankings reviews isolated factors influencing 
health

Milwaukee Co 
Ranks 70/72

Ozaukee Co 
Ranks 1/72

Example: my 
home state, 

WI

https://www.countyhealthrankings.org/. 



North 
Dakota:

https://www.countyhealthrankings.org/. 



County Comparison
Traill Sioux

Uninsured 6% 7%
PCP:Person Ratio 2650:1 +
HS completion 94% 87%
Some college 70% 39%
Unemployment 1.7% 2.4%
Children in Poverty 7% 39%
Food Insecurity 7% 21%
Teen births 6 44
Low birth weight 6% 11%
Disconnected Youth + 25%
Adult smoking 16% 37%
Physical activity 22% 43%
Median HH income 82,000 46,900
Population 90.4%   non-Hisp White 12.5%
Children/Sigle Parent HH 12% 58%
Frequent Mental Distress 16% 24%
Life expectancy 79.4 61.1

Let’s review 
your home 
state: ND

Sioux Co Ranks 
lowest

Traill Co Ranks 
highest

https://www.countyhealthrankings.org/. 



The obvious approach would be to use both 
efficient and proven approaches

Community screening and education events with POC 
approaches

✔ Risk assessments

✔ Benefits of early detection

✔ Rapid turnaround to escalate treatment

✔ Ease of Access

✔ Promotes patient engagement and empowers patients to take an 
active role in their health management



Sample Screening 
Tools

Variables: 
Kidney Health Checker | Kidney Care UK
Kidney Disease Symptoms | Take a Minute for Your Kidneys
Kidney Quiz - International Society of Nephrology
Need lab results for calculations:
CKD Risk Tool
The Kidney Failure Risk Equation

Considers 
Pain Meds / 

NSAIDS

https://kidneycareuk.org/kidney-health-checker/result/at-risk/
https://www.kidney.org/kidney-quiz/?version=awareness
https://kidneyquiz.theisn.org/?utm_source=WKD&utm_medium=WKD&utm_id=WKD
https://www.ckdpcrisk.org/ckdrisk/
https://kidneyfailurerisk.com/


Screening Algorithm

What’s Missing?
Weight, Age, Pain 

Meds/NSAIDS, Ethnicity

ISN_KDIGO_EarlyScreeningBooklet_WEB_updatedOct11.pdf

https://kdigo.org/wp-content/uploads/2019/01/ISN_KDIGO_EarlyScreeningBooklet_WEB_updatedOct11.pdf


Strategies implemented to increase 

detection and intervention of 

chronic kidney disease (CKD) 

within at-risk communities:

• Validity of findings is not strongly associated with 
limited publications, diverse healthcare systems, and 
lack of community led studies within high-risk 
populations.

• Underestimated outcomes in CKD detection in known 
high risk populations.

• No validated systematic strategy and screening tool to 
identify high risk communities.
• Geocoding or county health rankings to isolate 

high-risk regions of chronic disease 

• POC system is accessible, cost-effective and not 
optimized.

• Mobile or regional resource for community-based 
screenings are proven to be beneficial and 
under-utilized.



When is a medical 
intervention 
initiated for 
patients with CKD?



When do “we” see patients?

• When is the 
intervention?

• Know your number & 
your risk factors!

https://kdigo.org/heat-map/



Take the minute risk quiz: 

MinuteForYourKidneys.org

THE CAMPAIGN BY THE NKF IN 
COLLABORATION WITH THE US 
DEPT OF HEALTH AND HUMAN 
SERVICES AND THE AMERICAN 
SOCIETY OF NEPHROLOGY

https://www.kidney.org/kidney-quiz/



Key 
Take-Away 
Messages

Screening and intervention
Screening and intervention is disproportionate in 
high-risk populations. A validated systematic 
approach and screening tool to identify high risk 
communities is necessary. Both POC & 
community-based screenings are cost-effective, 
accessible, & beneficial

Integrated collaboration

The team approach includes the healthcare 
providers, POC systems, ancillary healthcare 
providers, community-based organizations, 
policy-makers, and the patient.



Call to 
Action

Community healthcare navigators

Facilitate access to food, social services, resources, programs. 

Partnerships with food pantry sites, community gardens.

Build food security programs

Onsite diet-appropriate foods & recipes, food provisions of 3-6 

meals per person per week. Grow & nurture a healthcare/dialysis 

garden.

Community partnerships

Utilize charitable food donations and contributions from private 

companies and farms. Partner with community-based 

organizations that also have forged partnerships with local 

resources.
1.  Mokiao et al. CJASN  2021



Thank you!

Annamarie Rodriguez, MS, RDN, LD, DipACLM, FAND
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Tools

County Health Ranking: https://www.countyhealthrankings.org

Screening Tools: 
Kidney Health Checker | Kidney Care UK
Kidney Disease Symptoms | Take a Minute for Your Kidneys
Kidney Quiz - International Society of Nephrology
CKD Risk Tool
The Kidney Failure Risk Equation
ISN_KDIGO_EarlyScreeningBooklet_WEB_updatedOct11.pdf

CKD Heatmap: https://kdigo.org/heat-map/ 
Minute For Your Kidneys: https://www.kidney.org/kidney-quiz/ 
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https://kidneyquiz.theisn.org/?utm_source=WKD&utm_medium=WKD&utm_id=WKD
https://www.ckdpcrisk.org/ckdrisk/
https://kidneyfailurerisk.com/
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https://kdigo.org/heat-map/
https://www.kidney.org/kidney-quiz/

