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Background
Chronic kidney disease (CKD) is the gradual decline of the 

kidneys ability to filter waste and excess fluid from the body.  It is 
defined as evidence of kidney damage or a glomerular filtration 
rate (GFR) less than 60 mL/min/1.73 m2 of body surface persisting 
for more than 90 days (Kidney Disease Improving Global Outcomes 
(KDIGO), 2017; Inker et.al,[5] 2014; National Kidney Foundation 
(NKF), 2017). There are no symptoms in the early stages of CKD. 
Most affected individuals are unaware of the condition until the 
disease is in advanced stages (Centers for Disease Control (CDC), 
2017; United States Renal Data System (USRDS), 2017; Hoerger et 
al. [4]. Prevalence of chronic kidney disease stages 1 to 3 rose from  

 
12% in 2000 to 15% in 2014.  This increase is directly related to the 
rise in diabetes (USRDS, 2017; NKF, 2017).  Approximately one in 
three with diabetes and one in five with hypertension will develop 
CKD. Future predictions are that individuals currently between the 
ages of 30 and 60 years have a 50% chance of developing some 
level kidney disease at some point in their lives Hoerger et al. [4]. 
Medicare spending for individuals with CKD who are not on dialysis 
reached 100 billion dollars in 2015. Fifty billion of those dollars 
was spent for those 65 years of age and older. Seventy percent of 
the amount was spent on care for patients with comorbidities of 
diabetes, congestive heart failure or both. These dollar amounts do 
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not include the cost to Medicaid or private insurers (USRDS, 2017; 
National Institute of Diabetes and Digestive and Kidney Disorders 
(NIDDK), 2016). The impact of CKD on society is related to early 
morbidity and mortality. Most individuals with progressive kidney 
disease will die from cardiovascular related events before they 
require dialysis or transplantation Hoerger, 2015; Inker et.al. [5].

Clinical Practice Guidelines for CKD
 In 2002, the NKF - Kidney Disease Outcomes Quality Initiative 

(KDOQI) Work Group published the first Clinical Practice 
Guidelines for Chronic Kidney Disease Evaluation, Classification, 
and Stratification. The guidelines provided a mechanism for 
determining the stage or severity of CKD related to a decline in 
the GFR. The established normal GFR is 100-125 ml/min/1.73 m2.  
Stage 1 indicates a mild decline in kidney function; Stage 5 indicates 
kidney failure requiring dialysis or transplant Inker et.al.[5]. 
(Figure 1) illustrates the KDOQI staging for CKD. In response to the 
worldwide increase in CKD, the Kidney Disease Improving Global 
Outcomes (KDIGO) Work Group conducted a systematic review of 
the literature and recommended revisions to the KDOQI guidelines. 
Enhancements to CKD classification and staging included the cause 
of CKD, splitting of Stage 3 into 3a and 3b, urine albumin/creatinine 

ratio, and risk stratification for disease progression (KDIGO, 2013) 
[7].  Glomerular filtration rate is the basis for staging kidney 
disease.  The GFR cannot be directly measured; rather, it can be 
estimated by inserting the serum creatinine value into equations 
that account for age, gender, race and body size.  The method for 
measuring serum creatinine was standardized across the globe in 
response to the KDIGO recommendations.  The eGFR is considered 
a reliable indicator of kidney function and is currently calculated 
and reported each time a serum creatinine is drawn (KDIGO, 
2013; Inker et.al, 2014).  (Figure 2) illustrates the enhanced CKD 
classification and staging framework.

Figure 1: NKF-KDOQI CKD Classification (NKF, 2002).

Stage Description GFR (mL/min/1.73m2)

1 Kidney damage with normal or 
increased GFR ≥ 90

2 Kidney damage with mild de-
crease in GFR 60-89

3 Moderate decrease in GFR 30-59

4 Severe decrease in GFR 15-29

5 Kidney failure <15 (or dialysis)

Figure 2:  KDIGO CKD Classification and Staging (KDIGO, 2013).

Indicators of CKD
The primary marker of kidney damage in kidney disease 

is an increased excretion rate of albumin in the urine. The gold 
standard for quantifying the rate of urine albumin and creatinine 
excretion has been the 24-hour urine collection. However, studies 
demonstrate that a measure of the albumin to creatinine ratio (UAC) 
in a random urine sample provides a close estimate of a 24-hour 
rate.  A measurement of albumin excretion exceeding 30 mg per 
gram of creatinine per day indicates kidney damage. Urine albumin 
to creatinine ratio is currently the preferred method of estimating 

albumin excretion. Other markers of kidney damage are urine 
sediment, electrolyte imbalances, and structural abnormalities 
detected by imaging studies (Inker & Levey, 2014).  

The Safety Net
 The Affordable Care Act significantly reduced the number of 

uninsured Americans by expanding the Medicaid program (Centers 
for Medicare and Medicaid Services (CMS), 2018) [2]. Those not 
eligible for Medicaid and unable to pay for health insurance seek 
healthcare in safety-net facilities. The safety-net comprises federally 
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and community funded health centers, county health departments, 
access-to-care programs in homeless shelters, faith-based health 
clinics and public hospitals.Safety-net facilities operate as non-
profit organizations and rely extensively on public and private 
funding. Primary care services and chronic disease management 
are provided to individuals regardless of the ability to pay or of 
immigrant status.  Fees for service range from income based sliding 
scales to no cost Tuot & Grubbs.[12]. Most individuals who rely on 
care from the safety-net are from racial and ethnic minority groups, 
with low socioeconomic status and poor health literacy Tuot & 
Grubbs [12]. They experience a disproportionate share of the 
burden of CKD and associated co-morbidities. African Americans 
in the safety-net are three times more likely than Caucasians 
to progress to ESRD. Hispanics and Asians are two times more 
likely to progress (Hall, 2012; NKF, 2017). Poor health outcomes 
for patient in the safety-net are driven by patient-level, provider-
level and system-level factors. Patient-level factors that predict the 
progression of chronic disease are homelessness, substance abuse, 
depression, periodontal disease, health behaviors, knowledge, 
health literacy, English proficiency and trust. These factors are 
difficult to overcome Tuot & Grubbs, [12].

Provider-level factors include limited knowledge of CKD and 
awareness of available clinical practice guidelines (Tuot & Grubbs, 
2015; Peeters et al., 2014).  Awareness of CKD among PCPs is low 
throughout the U.S. healthcare system, ranging from 10-60%. The 
result is that patients are more likely to have progressive disease 
by the time it is detected Tuot & Grubbs,[12]. System-level factors 
affecting CKD patients in the safety-net are availability of providers, 
fragmented care, overworked PCPs, a shortage of nephrology 
providers and changes in health insurance. Intervention or 
involvement of nephrology providers in the care of CKD patients 
is associated with slower disease progression. However, uninsured 
patients have difficulty obtaining a referral to specialty care because 
of the cost Tuot & Grubbs,[12]. 

Approaches to Improve CKD Detection in Primary Care
 The problem of guideline adherence in the primary care setting 

is well documented (Peeters et al,[10].  Methods of improving 
guideline adherence for CKD include computerized checklists, 
development of online clinical pathways to answer provider 
questions, clinical decision support systems (CDSS) with links 
to guidelines, and continuing education for providers (Gulla et 
al., 2017; Peeters, et al., 2014). In some safety-net clinics, patient 
records are handwritten. Computer implementation of a checklist 
or CDSS is not possible.  

Purpose and Significance of Research
The purpose of this quality improvement project was to evaluate 

whether a screening checklist will increase provider awareness of 
CKD risks and indicators in high-risk patients in a safety-net clinic. 
Objectives included: 1) development of an evidence-based checklist 
from published CKD guidelines 2) increased provider awareness 
of CKD risk in patients with diabetes and/or hypertension 3) and 

improved healthcare outcomes for patients at risk for developing 
CKD. A needs assessment was conducted among a group of 
nurse practitioners and student nurse practitioners attending a 
pharmacological continuing education conference in September 
2017. A five-question survey was administered via Kahoot.
IT to ascertain whether the respondents treated patients with 
hypertension, diabetes and chronic kidney disease in their practice 
setting.  Twenty-four of 27 answered “yes.” A question assessing 
barriers to treating patients with CKD netted twenty-two responses: 
2 indicated time constrains; 13 indicated knowledge/comfort level 
in diagnosing CKD; and 7 indicated knowledge/comfort level in 
treating CKD. The final question examined respondents’ attitudes 
towards CKD. Twenty-eight answered: 15 indicated that CKD was 
more than they wanted to handle and would prefer to refer the 
patient; 13 indicated that CKD was a challenge they were willing to 
undertake. The results of the needs assessment validate findings in 
the literature regarding knowledge and comfort level in diagnosing 
and treating CKD.

Procedure 

Project Design 
The project design was an intervention post-test only with 

a comparison group. A retrospective chart review was utilized 
to determine the rate of documentation of CKD indicators and 
diagnoses between the intervention and comparison groups. 

Ethical Consideration 
Expedited approval for this quality improvement project was 

obtained from the Institutional Review Board at Northwestern State 
University of Louisiana prior to initiation. Approval was based on 
the probability of no greater than minimal risk to the participants. 
Although informed consent was not necessary, a statement of 
explanation to the providers involved in utilizing the checklist was 
placed at the top of the checklist. 

Data Collection and Treatment  
Screening for CKD consisted of providers reviewing patients’ 

medical records and completing the checklist. The investigator 
reviewed medical records of all patients who attended the Tuesday 
and Thursday specialty clinics between April 1 and June 30, 2018. 
A confidentiality agreement with the safety-net clinic was signed 
by the investigator. Permission was obtained from the facility’s 
executive director to access the facility schedules to select the 
applicable records. 

  Data collected from the records was recorded on a 
computerized excel spreadsheet.  Age, race/ethnicity, gender, body 
mass index, risk factors for developing CKD, lab indicators of CKD, 
and evidence of provider documentation of CKD indicators and/
or diagnoses was recorded. The same data was collected from the 
comparison group. No identifying information for either provider 
or patient was collected. 
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Setting
The project was conducted in a community safety net clinic 

in the southern United States.  The clinic provided management 
of chronic diseases at no charge to uninsured and underinsured 
adults.  Facility staff assigned patients to clinics according to their 
healthcare needs. The Tuesday clinic served as the intervention 
group and the Thursday clinic as the comparison group.

Participants
Provider participation in the project was voluntary. A total of 

eight providers were included: two NPs and one physician in the 
Tuesday clinic and four NPs and one physician in the Thursday 
clinic. No randomization of providers to clinic groups occurred. 
Each provider was assigned to a specific clinic by facility staff 
and administration prior to the project. There was no crossover 
between providers and clinic groups; the providers in the Tuesday 
clinic were different from those in the Thursday clinic. 

Intervention
The intervention was a five-item chronic kidney disease 

screening checklist developed by the investigator using the 
current KDIGO Clinical Practice Guideline for the Evaluation and 
Management of Chronic Kidney Disease (KDIGO, 2013). Each 
question required the provider to circle a “yes” or “no” response. The 
first two questions determined risk for developing CKD by diagnosis 
of hypertension and/or diabetes. The remaining questions were 
aimed at identifying indicators of CKD within the patient record i.e., 
eGFR ≤ 60ml/min/1.73m2, urine albumin ≥20mg/L by dipstick, and 
urine albumin to creatinine ratio ≥ 30 mg/g.  The final items on the 
checklist asked the participant to select whether or the patient had 
risk factors for CKD or a diagnosis of CKD.  The checklist was affixed 
to the medical record for each patient scheduled in the Tuesday 
clinic for three months. Each checklist remained in the record until 
the end of the project.  

Data Analysis
Analysis of data was conducted using SAS software Version 

9.4.  The information of interest was documentation of CKD 
indicators and/or diagnoses by providers in the patient record. A 
χ2 test of independence was computed to compare the frequency 
of CKD indicators identified in the lab and documentation of those 
indicators and/or diagnoses of CKD by providers. 

Demographics  
A total of 52 patient records were entered in this project: 

27 in the intervention group and 25 in the comparison group. 
Demographics included age, gender, and race/ethnicity. Variables 
were summarized using descriptive statistics to generate frequency 
and percentages.  

 The demographics were similar between groups. The mean age 
was 50.0 years and ranged from 23 years to 73 years. Of 52 patients, 
19 (36.5%) were male and 33 (63.46%) were female. Twenty-one 
(40.4%) were African Americans, 19 (36.0%) were Hispanics, 7 

(13.5%) were Caucasians and 5 (9.6%) were another ethnicity. 

Risk Factors
Data collected as risk factors for developing CKD were a 

diagnosis of hypertension and/or diabetes, hyperlipidemia, and 
the calculated body mass index (BMI). Inferential statistics were 
performed when possible, using the chi square test of independence. 
Of the 52 patients, 38 (73.1%) had a diagnosis of hypertension, 28 
(53.9%) had a diagnosis of type 2 diabetes, and 22 (42%) had dual 
diagnoses. Forty-six (92%) had a diagnosis of hyperlipidemia; the 
mean body mass index (BMI) was 33.8 ranging from 22.1 to 61.1. 
The chi square test of independence was performed to determine 
the frequency of a dual diagnoses for hypertension and diabetes 
between the intervention and comparison groups. There was no 
significant statistical difference between the groups (χ2(1) =.0057, 
p >0.05).  

Indicators
The chi square test of independence was performed comparing 

the frequency of all CKD indicators identified in the lab records 
between the intervention and the comparison group (eGFR < 60 
mL/min, microalbuminuria >20 by dipstick, and a urine albumin 
to creatinine ratio > 30mg/gm) before and after the intervention.  
Although the intervention group had a larger percentage of records 
with CKD indicators than the comparison group, no statistically 
significant difference was noted (χ2 (1) = 2.2264, p > 0.05.

The frequency of specific CKD indicators found in the medical 
record was determined. Of 52 patient records, 100% had a reported 
eGFR. Two records (7.4%) had eGFR values <60 mL/min/1.73. Of 
52 patient records, 47 (90.4%) had urine tested for albumin by dip 
stick.  To determine the scope of abnormal findings, the chi square 
test of independence was performed to determine the frequency of 
results for albumin ≥ 20mcg between the intervention and control 
groups. The results were equivocal (χ2 (1) = 6.0517, p = 0.05).   An 
elevated urine albumin on dipstick requires an albumin-creatinine 
ratio (ACR) to quantify the results. Of the 21 records with elevated 
albumin by dipstick, 12 (85.7%) in the intervention group and 
none (0%) in the comparison had an ACR. The chi square test of 
independence was performed to determine the frequency of ACR 
obtained when albumin ≥ 20mcg between the intervention and 
control groups. The results were statistically significant (χ2 (1) 
= 14.0, p, 0.05). Of the 12 patient records with ACR obtained to 
quantify albumin ≥ 20mcg in the intervention group, 8 (66.7%) had 
a result >30mg/gm. 

Documentation
Documentation of CKD indicators and diagnoses in the patient 

record demonstrates improvement in provider awareness. Of 19 
patient records with CKD indicators identified in the lab, 11(91.7%) 
in the intervention group were documented. The chi square test of 
independence was performed comparing the frequency of provider 
documentation of identified CKD indicators in the medical record 
between the intervention and comparison group. The results were 
statistically significant (χ2(1) =9.794, p < 0.05).  (Table 1) illustrates 
this analysis. 

http://dx.doi.org/10.32474/LOJNHC.2021.03.000154


Citation: Mary Zapczynski*, Cheryl Adair. Implementation of A Screening Checklist to Improve the Diagnosis of Chronic Kidney Disease 
in A Safety Net Clinic. LOJ Nur Heal Car 3(1)- 2021. LOJNHC.MS.ID.000154. DOI: 10.32474/LOJNHC.2021.03.000154

                                                                                                                                                      Volume 3 - Issue 1 Copyrights @ Mary Zapczynski, et al.LOJ Nur Heal Car.

283

Table 1: Frequency of Documentation of CKD Indicators in the 
Medical Record Note: Statistics for documentation of indicators 
χ2 DF =1, Value = 9.7942, Probability =0.0018.

Treatment Group Yes No

Intervention

n 11 1

% 91.7 8.33

Comparison 0 7

% 0 100

Total 11 8

Of 12 patient records with indicators of CKD found in the lab, 
1(8.33%) had a documented diagnosis of CKD.  (Table 2) illustrates 
the frequency of CKD diagnosis documented in the patient record.

Table 2: Frequency of CKD Diagnosis Documented in the Med-
ical Record.

Treatment Group Yes No

Intervention 1 11

% 8.33 91.66

Comparison

%

Total 1 11

Documentation of either CKD indicator or diagnoses was 68% 
intervention group vs. 28% comparison group. The chi square 
test of independence was performed comparing the frequency of 
documentation of CKD diagnoses and/or indicators in the medical 
record between the intervention and the comparison group.  The 
results were statistically significant (χ2 (1) = 8.396, p < 0.05). (Table 
3) illustrates this analysis.

Table 3: Frequency of Documentation of CKD Diagnosis and/
or Indicators in the Medical Record.

Treatment Group Yes No Total

Intervention
19 9 28

67.9 32.1

Control
7 18 25

28 72

Total 26 27 53

Note: Statistics for documentation of CKD diagnosis and/or 
indicators

χ2 DF =1, Value = 8.3955, Probability = 0.0038

Discussion
The overarching objective of this quality improvement 

project was to improve healthcare outcomes for patients at risk 
for developing CKD. Twelve medical records in the intervention 
group had lab indicators of CKD. Provider utilizing the checklist 

documented CKD indicators in 11(97%) of 12 medical records. In 
the comparison group, seven medical records had lab indicators 
of CKD, but no provider documentation was noted. Only one 
medical record in the intervention group had a documented 
diagnosis of CKD. These results demonstrated that a screening 
checklist improved provider recognition of CKD indicators, but did 
not increase CKD diagnosis. While no significant difference was 
identified in the number of medical records with lab indicators 
of CKD, a statistically significant difference was identified in the 
documentation of those indicators by providers in the intervention 
group. Additionally, providers in the intervention group asked if 
they should order lab indicated by the checklist when a specific 
result was not found in the medical record. Action in the form of 
referral to urology or nephrology and suspension of non-steroidal 
anti-inflammatory (NSAIDs) medications was noted in the plan of 
care in five records within the intervention group. This indicated an 
improved utilization of the KDIGO CKD guidelines.  

Indicators of kidney damage include a urine albumin to 
creatinine ration >30mg/gm and an eGFR < 60 mil/min. In 
patients with diabetes, glycemic control is monitored by a glycated 
hemoglobin (HbA1c). The goal for HbA1c is tailored to the patient’s 
needs with 7% representing a common target (KDIGO, 2012). 
During data collection and analysis, it was noted that patients with 
a diagnosis of diabetes (risk factor for CKD) who had a glycated 
hemoglobin (Hb A1c) higher than 8% often had urine albumin to 
creatinine ratios exceeding 30mg/gm and an inflated eGFR (>150 
mL/min/m2).  Glomerular hyperfiltration in diabetes is thought 
to predispose an individual to irreversible nephron damage 
(Tonnejick, Muskiet, Smits et al, 2017).  Aggressive treatment 
of serum glucose to target levels is necessary to prevent CKD 
development and progression.

Recommendations
There are several actions that will improve the recognition of 

CKD among primary care providers in the safety-net clinic. The NKF 
has launched a nationwide campaign to raise awareness of CKD 
guidelines among primary care providers. Educational programs 
developed by the NKF are available for providers. The checklist 
should be altered to include an algorithm of next steps for to take 
once CKD indicators are identified. A CKD registry may be helpful to 
keep track of patients when indicators are present. In the absence of 
a comprehensive CKD registry, centralizing the patients’ diagnoses 
on a single form in the medical record may help providers utilizing 
the screening checklist.  
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