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BACKGROUND: Routine primary care visits provide an
educational opportunity for African-Americans with
chronic kidney disease (CKD) and CKD risk factors such
as hypertension. The nature of patient-physician discus-
sions about CKD and their impact on CKD awareness in
this population have not been well explored.
OBJECTIVE: To characterize patient CKD awareness and
discussions about CKD between patients and primary
care physicians (PCPs).
DESIGN:Mixed methods study.
PATIENTS: African-American patients with uncontrolled
hypertension (≥ 140/90 mmHg) and CKD (albuminuria
or eGFR < 60 ml/min/1.73 m2) recruited from an urban
primary care clinic.
MAIN MEASURES: We assessed patient CKD awareness
with questionnaires and audio-recorded patients-PCP
discussions during a routine visit. We characterized dis-
cussions and used multivariate regression analysis to
identify independent patient and visit predictors of CKD
awareness or CKD discussions.
RESULTS:Among 48African-American patientswithun-
controlled hypertension and CKD, 29% were aware of
their CKD. After adjustment, CKD awareness was associ-
atedwithmoderate-severe CKD (stages3–4) (vs.mildCKD
[stages 1–2]) (prevalence ratio [PR] 2.82; 95% CI 1.18–
6.78) and inversely associated with diabetes (vs. without
diabetes) (PR 0.28; 95% CI 0.10–0.75). CKD discussions
occurred in 30 (63%) visits; most focused on laboratory
assessment (n = 23, 77%) or risk factor management to
delay CKD progression (n = 19, 63%). CKD discussions
were associatedwithmoderate-severe CKD (vs.mildCKD)
(PR 1.57; 95% CI 1.04–2.36) and diabetes (vs. without
diabetes) (PR 1.42; 95% CI 1.09–1.85), and inversely as-
sociated with uncontrolled hypertension (vs. controlled)

(PR 0.58; 95% CI 0.92–0.89). In subgroup analysis,
follow-up CKD awareness did not change by presence or
absence of CKD discussion (10.5% vs. 7.7%, p = 0.8).
CONCLUSIONS: In patients at risk of CKD progression,
few were aware of CKD, and CKD discussions were not
associated with CKD awareness. More resources may be
needed to enhance the clarity of clinical messages regard-
ing CKD and its significance for patients’ health.
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INTRODUCTION

Chronic kidney disease (CKD) is associated with significant
morbidity and mortality, especially among those who develop
end-stage kidney disease (ESKD).1–5 African-Americans,
who have poorer control of CKD risk factors, including hy-
pertension and diabetes, as well as greater prevalence of
advanced kidney disease, are disproportionately affected by
CKD and its associated cardiovascular morbidity and mortal-
ity.1, 6–10 Patients’ awareness and understanding of their CKD
diagnosis, and its implications for future health status, may
motivate their greater adherence to self-management of CKD
helping to prevent or delay CKD progression.8, 11 However,
patients’ awareness and understanding of CKD are persistent-
ly low, ranging from 23to 40%.12–15

Patients often receive information about their CKD diagno-
sis and risk factors from their primary care physicians
(PCPs).8, 16–19 However, PCPs may sub-optimally recognize
the presence of CKD and infrequently discuss CKD with
patients.16, 17 Despite this, primary care–based discussions
about CKD have not been well characterized, and the extent
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to which patients’ awareness of CKD is associated with their
discussions with PCPs is unclear.
In a study of African-Americans with uncontrolled hyper-

tension and CKD who received primary care at an urban
clinic, we sought to quantify patients’ awareness of CKD
and predictors of awareness. We also sought to describe pa-
tient and clinic visit predictors of patient-physician discussions
about CKD, and to explore the content of these discussions.
We hypothesized that patients’ awareness of CKD would be
low, but that patient-centered encounters would use clear
language to discuss CKD and would improve awareness.

METHODS

Study Design and Population

We conducted a cross-sectional study among African-
Americans with CKD and uncontrolled hypertension using
data from the Achieving Blood Pressure Control Together
(ACT) study, a single-center, pragmatic randomized compar-
ative effectiveness trial that studied the effectiveness of self-
management interventions in improving blood pressure con-
trol for socially disadvantaged African-Americans receiving
primary care.20 Between September 2013 and September
2014, the ACT study enrolled 159 African-American partici-
pants who received primary care in an urban clinic in Balti-
more, MD. Eligible participants were identified through the
electronic health record if they were English-speaking, aged ≥
18 years, self-identified as African-American, and had uncon-
trolled hypertension, as defined by two measures of systolic
blood pressure ≥ 140 mmHg or diastolic blood pressure ≥
90 mmHg in the 6-month time period prior to recruitment.20

After enrollment, participants were randomly assigned to an
intervention arm with community health worker (CHW),
CHW with communication skills training, or CHW plus
problem-solving skills training.20 Participants were asked if
the next regularly scheduled visit with their PCP could be
audio-recorded. These routine clinic visits occurred after en-
rollment and were not linked to study interventions. Partici-
pants’ PCPs were consented. All eight physicians were En-
glish-speaking. No additional provider characteristics were
collected.20

We studied a subset of ACT participants (n = 62) with
uncontrolled hypertension and CKD based on study enroll-
ment laboratory results (either presence of albuminuria [urine
albumin-to-creatinine ratio > 30 mg/g] or estimated glomeru-
lar filtration rate (eGFR) < 60 ml/min/1.73 m2).11 To be
included in our analyses, participants had to have available
data on age, and sex, completed questionnaires about CKD
awareness, and consented to having their routine clinic visit
audio-recorded. We excluded ACT study participants with an
eGFR < 15 ml/min/1.73 m2, since awareness and clinical care
may differ in patients with kidney failure. Participants provid-
ed verbal consent to have all questionnaire, physical examina-
tion, and audio-recorded data collected. Companions provided

written consent to be audio-recorded if present at participants’
clinic visits. The parent ACT study followed participants for
12 months. We used study enrollment data for cross-sectional
analyses, and we used 4-month data to assess changes in
participants’ CKD awareness. This study was approved by
the Johns Hopkins and Duke University institutional review
boa rds and reg i s t e r ed wi th C l in i ca lTr i a l s . gov
(NCT01902719).

Data Collection

At enrollment, participants completed structured telephone
interviews and in-person questionnaires to obtain data on
sociodemographic characteristics and medical history. All de-
mographic, questionnaire, and audio-recorded data used in
this study were collected as part of the parent ACT study.
The parent ACTstudy also collected anthropometric measures
(height, weight), blood pressure readings, and blood and urine
samples at study enrollment. Participants received reports on
study laboratory results in the mail after enrollment.

Patient Characteristics

We used the Charlson Comorbidity Index21 to characterize
participants’ self-reported comorbidities (myocardial infarc-
tion, cerebrovascular accident, hypertension, heart failure, pe-
ripheral arterial disease, chronic obstructive pulmonary dis-
ease, diabetes, cancer, dementia, cirrhosis, HIV/AIDs), dichot-
omized at cumulative score ≥ 3 based on literature and median
distribution of data.16 We assessed literacy with the Wide
Range Achievement Test.22 Participants completed the short
form Patient Activation Measure (PAM), a validated 13-
question uni-dimensional assessment of self-reported knowl-
edge, skill, and confidence to manage chronic disease.23

Scores were translated to standardized levels (level 1, ≤ 47;
level 2, 47.1–55.1; level 3, 55.2–72.4; level 4, score ≥ 72.5),
with higher levels representing greater patient activation and
engagement.23 We calculated eGFR with the CKD-EPI for-
mula.24 We defined CKD stages using the Kidney Disease:
Improving Global Outcomes (KDIGO) criteria: stage 1 with
eGFR > 90 ml/min/1.73 m2 and presence of albuminuria;
stage 2 with eGFR 60–90 ml/min/1.73 m2 and presence of
albuminuria; stage 3 with eGFR 30–59 ml/min/1.73 m2; and
stage 4 with eGFR 15–29 ml/min/1.73 m2.25 Poor glycemic
control was defined as hemoglobin A1c > 7%.26

Assessment of CKD Awareness and Patient-
Physician Discussions About CKD

At enrollment and 4-month follow-up, we assessed partici-
pants’ awareness of CKD by asking, “Do you have a kidney
problem or chronic kidney disease?” (Yes or No). We charac-
terized whether participants reporting no awareness at enroll-
ment reported the presence of awareness at 4 months.
Participant-physician discussions that related only to CKD

were transcribed verbatim for content analysis by trained
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research assistants.27 Only participant and PCP voices were
heard on audio-recordings. Using a deductive and inductive
approach, two members (KAM, RCG) independently
reviewed all transcripts and then coded text segments
representing relevant concepts that emerged during
participant-physician discussions about CKD. A priori codes
were derived from the literature16 and additional codes were
inductively derived from the transcriptions until no new con-
cepts emerged. The coders then compared, discussed, and
reconciled differences in codes and organized the codes by
similarity in concept to create a final list of hierarchal themes
and subthemes. Negative case analysis was used to revise
hypothetical themes,28 and the final coding scheme was ap-
plied to transcripts. Final themes and sub-themes were
reviewed by all study authors.
We characterized patient-physician communications using

the Roter Interaction Analysis System (RIAS).29 The RIAS
assigns a mutually exclusive code to each complete thought by
participant or physician. These codes are combined to create a
patient-centeredness score, operationalized as a ratio of state-
ments encompassing the patient’s socioemotional and psycho-
social agenda versus the physician’s biomedical and procedur-
al agenda.29, 30 Higher scores indicate a more patient-centered
visit. Physician verbal dominance was determined using the
total number of physician statements divided by the total
patient statements. Scores greater than 1 indicate greater phy-
sician verbal dominance.29 We also measured visit total dura-
tion and classified it into tertiles (short, medium, long).

Statistical Analysis

We described participants’CKD awareness and the prevalence
of visits that included a discussion about at least one of the
following chronic diseases: CKD, hypertension, or diabetes.
We performed bivariate (chi-square) analyses to identify char-
acteristics associated with our outcomes of interest (1) aware-
ness of CKD and (2) discussion about CKD.We dichotomized
severity of CKD as mild (stages 1 and 2 for participants with
eGFR ≥ 60ml/min/1.73 m2 with proteinuria) versusmoderate-
severe (stages 3 and 4 for participants with eGFR < 60ml/min/
1.73 m2 with or without proteinuria). We dichotomized age (<
65 years vs. ≥ 65 years) and PAM score at the median distri-
bution of data (levels 1–3 vs. level 4). We used a two-sample t
test with unequal variance to compare the length of visits
which contained (versus did not contain) discussions about
CKD. Because the prevalence of CKD awareness and discus-
sions were > 10%, we used multivariate log-binomial regres-
sion31 to estimate the prevalence ratio of CKD awareness or
discussions among participants with given patient and visit
characteristics. We used Poisson regression analyses with
robust variance when binomial regression models failed to
converge.31 Multivariate regression models included only par-
ticipant or visit covariates of statistical significance (p < 0.05)
from bivariate analysis or clinical significance based on prior
literature.16, 32 Multivariate analysis for presence of discussion

accounted for clustering of participants by physician and their
parent study intervention status. In a subgroup of participants
unaware of CKD diagnosis at study enrollment and with CKD
awareness data at 4 months, we used bivariate analysis to
assess whether presence of discussion was associated with
CKD awareness at 4-month follow-up. Stata SE 15 (StataCorp
LLC, College Station, TX) was used for statistical analysis.

RESULTS

Characteristics of Participants

Among 62 participants in our initial study sample, we exclud-
ed 5 participants with ESKD and 9 participants with no
audiotape available, for a final study sample of 48 participants.
The median age was 58.8 years and two-thirds were women
(Table 1). Forty-two percent had not completed high school
and 56% read at greater than a 6th grade level. At study
enrollment, 63% of participants were obese and 65% had
diabetes. Of those with diabetes, two-thirds had poor glycemic
control. While all participants had uncontrolled blood in the
six months prior to study recruitment, 73% had uncontrolled
blood pressure at study enrollment. Fifty-four percent had
albuminuria (> 30 mg/g) and 35% had severely elevated
albuminuria (> 300 mg/g). Using KDIGO criteria, 25% had
stage 1, 35% had stage 2, 33% had stage 3, and 6% had stage 4
CKD. Participants included in the study did not differ signif-
icantly from excluded participants by enrollment
characteristics.

Prevalence and Predictors of Patient
Awareness of CKD

At enrollment, less than one-third (n = 14, 29%) of participants
were aware of their CKD. Participants with more advanced
CKD were more aware of CKD diagnosis at enrollment (Fig.
1). In multivariate analysis, CKD awareness was lower among
those with diabetes (PR 0.28; 95% CI 0.10–0.75) and higher
among those with moderate-severe CKD (i.e., stages 3 and 4)
(PR 2.82; 95% CI 1.18–6.78) (Table 2). CKD awareness was
not associated with patient or other clinical characteristics
(e.g., blood pressure control at study enrollment) (Table 2).]–>

Prevalence, Characteristics, and Predictors of
Patient-Physician Discussions About CKD

Routine clinic visits occurred a median of 51.5 days (IQR 20–
93.5) after study enrollment. Almost two-thirds of the partic-
ipants (n = 30, 63%) had a discussion about CKD with their
PCP. In contrast, 98% of participants discussed hypertension
and among participants with diabetes, 94% discussed diabetes.
Visits with discussions about CKD were longer than visits
without discussions about CKD (mean length (SD) 26.2 min
(12.3) versus 22.1 min (10.1)); however, this difference did
not reach statistical significance (p = 0.21). When CKD was
discussed, it was discussed for 1 min or less in half of the visits
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and more than 5 min in three visits. Most visits were not
patient-centered (median patient-centeredness score = 0.69,
IQR 0.48–0.89) and physicians spoke 24% more than partic-
ipants (median verbal dominance score = 1.24, IQR 0.96–
1.55).
In multivariate models, discussions about CKD were asso-

ciated with participants with advanced CKD (e.g., stages 3 and
4) (PR 1.57; 95% CI 1.04–2.36) or diabetes (PR 1.42; 95% CI
1.09–1.85), but was less common in participants who had
uncontrolled blood pressure (PR 0.58; 95% CI 0.38–0.90)
(Table 3). The presence of discussions about CKD was not
associated with other participant or visit characteristics.

Content of Discussions About CKD

Participant-physician discussions about CKD focused on five
main themes: diagnosis, assessment and review of laboratory
data, management to delay CKD progression, complications
of CKD, and coordination of care with nephrologist (Table 4).
Among 30 visits with a CKD discussion, PCPs used different
terminology to describe CKD. The most common terms con-
veyed kidney dysfunction or damage (i.e., “kidneys are abnor-
mal” or “early sign of kidney damage”) (n = 6, 20%). The term
“chronic kidney disease” was used once (3%).
Blood or urine test results related to CKD were reviewed or

recommended during 23 (77%) visits. Most discussions about

Figure 1 Awareness of chronic kidney disease (CKD) at study enrollment stratified by CKD stage (stage 1 with eGFR > 90 ml/min/1.73 m2 and
albuminuria, stage 2 with eGFR 60–90 ml/min/1.73 m2 and albuminuria, stage 3 with eGFR 30–59 ml/min/1.73 m2, and stage 4 with eGFR 15–

29 ml/min/1.73 m2).

Table 1 Demographic Characteristics of Patients at Study Enrollment

Characteristic Total (%)
(n = 48)

Age, median years (min, max) 58.8 (32.5, 82.4)
Age ≥ 65 years, n (%) 15 (31)
Male, n (%) 16 (33)
Less than high school diploma, n (%) 20 (42)
Reading level ≤ 6th grade, n (%) 27 (56)
Annual household income < $10,000, n (%) 13 (27)
Obese (BMI ≥ 30), n (%) 30 (63)
Blood pressure ≥ 140/90 mmHg, n (%) 35 (73)
Diabetes, presence of 31 (65)
Diabetes with A1c > 7%, n (%)* 21 (68)
Albuminuria
< 30 mg/g 5 (10)
30–300 mg/g 26 (54)
> 300 mg/g 17 (35)

KDIGO stage of CKD, n (%)
Stage 1 (eGFR > 90 ml/min/1.73 m2 and albuminuria) 12 (25)
Stage 2 (eGFR 60–90 ml/min/1.73 m2 and albuminuria) 17 (35)
Stage 3 (eGFR 30–59 ml/min/1.73 m2) 16 (33)
Stage 4 (eGFR 15–29 ml/min/1.73 m2) 3 (6)

Charlson Comorbidity Index ≥ 3, n (%) 26 (54)
Patient Activation Measure score
Level 1 (< 55.2) 0 (0)
Level 2 (< 55.2) 9 (19)
Level 3 (55.2–72.5) 21 (44)
Level 4 (> 72.5) 18 (38)

*n = 31 for patients with diabetes
BMI body mass index, BP blood pressure, CKD chronic kidney disease, eGFR estimated glomerular filtration rate
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lab tests were brief and few participants (n = 9, 30%) were
provided with a clear explanation of the test purpose or impli-
cations for clinical care. Some participants (n = 5, 17%) and
physicians (n = 2, 25%) referenced lab results from the ACT
study.
Risk factor management to delay CKD progression was

discussed in 19 (63%) visits. Management strategies
discussed included control of diabetes (n = 6 visits,
20%), control of blood pressure (n = 7 visits, 23%),
reduction of albuminuria with ACE inhibitors or angio-
tensin receptor blockers (ARBs) (n = 5 visits, 17%),
medication safety (n = 11 visits, 37%) including avoid-
ance of NSAIDs or adjustment of medication, and lifestyle
modifications (n = 4 visits, 13%) including diet and exer-
cise. The consequences of CKD, such as symptoms (e.g.,
fluid overload) or progression to dialysis, were discussed
at 5 (17%) visits. In a few discussions, (n = 3, 10%)
dialysis appeared to be used as a scare tactic to motivate
patients to improve their self-management of their CKD
risks. Some discussions also focused on care coordination
with nephrologists (n = 8, 27%), including need for ap-
pointments or update after nephrology visits.

Change in Awareness of CKD

Among the subgroup of 32 participants who were unaware of
CKD diagnosis at study enrollment and had awareness data at
4-month follow-up, most (n = 19, 59%) participants had a
discussion about CKD. Among those with a CKD discussion,
2 (10.5%) improved their awareness, compared with 1 (8%)
who did not have a discussion about CKD (p = 0.79).

DISCUSSION

We found awareness of CKD was low among urban primary
care patients at high risk for CKD progression, particularly
among those with earlier stage CKD or diabetes. Two-thirds of
routine primary care visits included discussions about CKD.
However, the majority of discussions about CKD were brief
(less than 1 min), and most focused on laboratory data or
management of risk factors to delay CKD progression. CKD
discussions occurred less frequently than discussions about
diabetes or hypertension. CKD discussions were most com-
mon among people with more advanced stage CKD, con-
trolled blood pressure, and diabetes. Among participants not

Table 2 Association of Awareness of Chronic Kidney Disease at Study Enrollment and Patient Demographic and Clinical Covariates

Univariable analysis Multivariate analysis*

Prevalence ratio (95% CI) p value Prevalence ratio (95% CI) p value

Age
< 65 years Ref 0.67 Ref 0.49
≥ 65 years 1.22 (0.49–3.03) 1.33 (0.59–2.95)

Sex
Female Ref 0.66 Ref 0.26
Male 0.80 (0.30–2.72) 1.57 (0.72–3.41)

eGFR
≥ 60 ml/min/1.73 m2 Ref 0.03 Ref 0.02
< 60 ml/min/1.73 m2 2.75 (1.09–6.95) 2.82 (1.18–6.78)

Highest education attained
≥ High school diploma Ref 0.38
< High school diploma 1.52 (0.60–3.81)

Reading level
> 6th grade Ref 0.24
≤ 6th grade 0.58 (0.24–1.42)

Annual household income
> $10,000 Ref 0.99
≤ $10,000 0.99 (0.37–2.64)

Obesity (BMI ≥ 30)
No Ref 0.87
Yes 1.08 (0.43–2.72)

Blood pressure
< 140/90 mmHg Ref 0.58 Ref 0.72
≥ 140/90 mmHg 1.36 (0.45–4.12) 1.26 (0.35–4.53)

Diabetes
No Ref 0.01 Ref 0.01
Yes 0.30 (0.12–0.76) 0.28 (0.10–0.75)

Diabetes control (among persons with diabetes)
A1c ≤ 7% Ref 0.54
A1c > 7% 1.90 (0.24–14.91)

Charlson Comorbidity Index
< 3 Ref 0.32
≥ 3 0.63 (0.26–1.55)

Patient Activation Measure
Levels 1–3 Ref 0.62
Level 4 1.25 (0.52–3.02)

eGFR estimated glomerular filtration rate, BMI body mass index, CKD chronic kidney disease
*Multivariate analyses adjusted for age, sex, eGFR, blood pressure control, and diabetes
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aware of their CKD diagnosis at study enrollment, CKD
discussions were not associated with greater CKD awareness.
To our knowledge, our study is the first to explore the

association of CKD discussions with patient awareness of
CKD. We observed more frequent discussions about CKD,
compared with the only other primary care study (67% vs.
33% respectively.16 However, this prior study similarly iden-
tified that CKD discussions as short and focusing on labora-
tory assessment, treatment of risk factors, and cause of CKD.16

While finding of more frequent discussions could reflect im-
proved PCP focus on CKD discussion since the prior study, it
could also reflect differences in study design. For instance,
ACT participants were mailed their study laboratory results,
which may have prompted subsequent CKD discussions by
both participants and PCPs. Our finding that 29% were aware
of CKD is consistent with prior work demonstrating 6–40%
awareness of CKD in national surveys12, 32–35 and outpatient
settings.36, 37 In contrast to other studies noting an association
between CKD awareness and diagnosis of diabetes,12, 32 we
did not find this association. This may reflect not only

differences in study populations (e.g., potentially worse dia-
betes severity among participants in other studies) 12, 32 but
also the use of different questions (with varying sensitivity)
across studies to ascertain CKD awareness.12, 13, 32

The quality of CKD discussions may have contributed to
the lack of association between discussions and patient aware-
ness. Specifically, physicians described CKD inconsistently,
rarely referring to it as “chronic kidney disease” and more
commonly discussing “kidney damage”. Physicians also often
discussed CKD as a consequence of hypertension or diabetes
or in the context of laboratory testing or logistical coordination
of subspecialty care, potentially hindering participants’ recog-
nition of CKD as a distinct medical concern. While encourag-
ing discussions about CKD in the context of other comorbid-
ities may address visit time constraints,38 efforts to identify
CKDas a unique clinical problem requiring independent mon-
itoring and treatment could help raise patients’ awareness.
Measures of patient-centeredness, which have been shown to
influence health behaviors and outcomes,39, 40 were not asso-
ciated with the presence of CKD discussions. It is possible

Table 3 Association Between Presence of Chronic Kidney Disease Discussion and Patient Demographic and Clinical Covariates

Univariable analysis Multivariate analysis*

Prevalence ratio (95% CI) p value Prevalence ratio (95% CI) p value

Age
< 65 years Ref 0.41 Ref 0.10
≥ 65 years 0.80 (0.47–1.36) 0.60 (0.33–1.09)

Sex
Female Ref 1.00 Ref 0.31
Male 1.00 (0.63–1.60) 0.88 (0.69–1.13)

eGFR
≥ 60 ml/min/1.73 m2 Ref 0.049 Ref 0.03
< 60 ml/min/1.73 m2 1.53 (1.00–2.33) 1.57 (1.04–2.36)

Length of visit
Short/medium (< 26.8 min) Ref 0.51
Long (> 26.8 min) 1.16 (0.75–1.79)

Patient-centered
Low/med tercile (< 0.8) Ref 0.51
High tercile (> 0.8) 1.16 (0.75–1.79)

Verbal dominance by physician
No Ref 0.22
Yes 1.49 (0.79–2.79)

Blood pressure
< 140/90 mmHg Ref 0.002 Ref 0.02
≥ 140/90 mmHg 0.56 (0.39–0.80) 0.58 (0.38–0.90)

Diabetes
No Ref 0.34 Ref 0.01
Yes 1.28 (0.77–2.13) 1.42 (1.09–1.85)

Diabetes control (among persons with diabetes)
A1c ≤ 7% Ref 0.08
A1c > 7% 2.02 (0.92–4.45)

Charlson Comorbidity Index
< 3 Ref 0.88
≥ 3 0.97 (0.62–1.50)

Awareness of CKD at study enrollment
No Ref 0.22
Yes 1.21 (0.79–1.88)

Patient Activation Measure
Levels 1–3 Ref 0.88
Level 4 0.96 (0.61–1.53)

eGFR estimated glomerular filtration rate, BMI body mass index, CKD chronic kidney disease
*Multivariate analyses adjusted for age, sex, eGFR, blood pressure, and diabetes, intervention status, and physician. Intervention status was not
associated with presence of discussion surrounding CKD (p = 0.73)
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improved communication could facilitate greater patient en-
gagement around the health implications and management of
CKD.
Targeted interventions are needed that address the chal-

lenges PCPs experience with CKD management. PCPs report
significant barriers to CKD patient education, including time,
knowledge, and skills to discuss CKD, and insufficient ancil-
lary support (e.g., staff resources).38, 41–45 Just as diabetes
education has expanded to include nurses, pharmacists, and
other health professionals,46 the CKD education team could
expand utilizing similar resources. Educational tools and train-
ing in CKD could also improve primary care teams’ capacity
to care for patients with CKD. For example, the NIH/NIDDK
Kidney Results Tear-Off Pad equips PCPs with a two-page
guide to facilitate patient engagement around CKD diagnosis
and self-management, including figures and clear explanations
of kidney function, diagnosis of CKD (defining terminology
of albuminuria and eGFR), and risk factor modification (blood
pressure, glycemic control, diet).47, 48 Use of effective strate-
gies of asking for “teach back” may also help clarify and
reinforce clinical messages about CKD.49 Finally, electronic
decision support could help alleviate clinical uncertainty by
identifying patients with CKD and facilitating access to patient
education tools about CKD during busy primary care encoun-
ters.50–53

Our study has limitations. First, this was a small study of
African-American patients at a single urban primary care
clinic, which may limit generalizability to other practice set-
tings or populations. We did not collect provider-level data to

assess whether provider characteristics were associated with
CKD awareness or discussion. However, our findings were
consistent with work demonstrating low awareness of CKD in
outpatient settings.12, 32 Second, the estimated prevalence of
CKD awareness could vary based on how awareness is
ascertained.13, 15 While we tried to maximize the sensitivity
of our measure by incorporating two phrases to describe
CKD,13, 15 it is possible that our observed prevalence of
CKD awareness may underestimate the true prevalence of
CKD awareness. Third, we analyzed discussions occurring
during single clinical visits, which may not reflect prior dis-
cussions about CKD. However, our findings are consistent
with an earlier study of low frequency of CKD discussions in
primary care.16 Finally, our analysis of discussions focused
exclusively on discussions related to CKD and did not include
discussions of other topics or comorbidities. It is possible that
understanding additional context to the visit discussions could
shed light on why limited CKD discussions occurred.
In conclusion, awareness of CKD was low among African-

American patients at high risk for CKD progression in primary
care. Patient-physician discussions about CKD during routine
visits were sub-optimal and were not associated with patients’
awareness of CKD. Future efforts to improve the frequency
and quality of patient-physician discussions about CKD could
improve patients’ awareness and self-management of their
CKD progression risks.

Corresponding Author: Raquel C. Greer, MD, MHS; Johns Hopkins
Center for Health Equity, Johns Hopkins Medical Institutions, Balti-
more, MD, USA (e-mail: rgreer@jhmi.edu).

Table 4 Major Themes and Sub-themes from Patient-Physician Discussions About Chronic Kidney Disease with Representative Quotations

Representative quotations

Diagnosis of CKD “…like I said, your kidneys are not exactly working perfectly” (physician 8)
“This goes along with your chronic kidney disease.” (physician 5)

Assessment and review of
laboratory data

“So the first test we’re looking at is the kidney function test, the creatinine. Your number is exactly stable with
what we’ve been seeing, your number has been between 1.3 and 1.4… which is actually an improvement from a
year ago.” (physician 4)
“Now you’re due for some blood work. Gotta check on your kidneys and we’ll see where everything else is.”
(physician 1)
“We definitely do need to see what’s happening with your kidney’s function, so if you could come tomorrow. I
won’t make any changes to any medicines until we have that number back.” (physician 8)

Management to delay CKD progression
Control of risk factors “Well, if you control your blood pressure better, maybe your kidney test will improve.” (physician 6)

“Um but really the most critical thing is to get the diabetes under control. Because those [blood pressure]
medications can really only do so much. The critical thing really is to get those sugars down. “(physician 4)

ACE inhibitors and ARBs “It’s the Irbesartan…It’s for blood pressure and it also protects the kidneys, especially when they’re not filtering
protein properly. (physician 6)
“..so there are a group of blood pressure medicines that have been shown to slow down that type of damage in the
kidneys.…since we’ve seen two urine tests that show a little bit of that protein and the fact that the blood pressure
is not quite as good as we need it to be yet, what I would like to recommend to you is that we add a low dose of
one of these medicines to what you’re already taking.” (physician 4)

Medication safety “Unfortunately, when they drew your blood in June, your kidney test was worse, so you can’t take Metformin
now.” (physician 6)
“I know we talked about not taking the aleve or advil, Right? because of your kidneys”. (physician 2)

Complications of CKD “And the reason for the bloodwork tomorrow, like I said, your kidneys are not exactly working perfectly which
may also be part of the reason that you’re swelling so we want to make sure nothing has changed with that.”
(physician 8)
“And another one who had kidney failure, she’s on dialysis. And she had a lot of complications with fluids. Fluid,
fluid, fluid. Back and forth to the hospital.” (physician 7)

Coordination of care with a
nephrologist

“So, we have to refer you to a nephrologist to sit down and talk to you about your kidneys.” (physician 5)
“Yeah. So here I’m kind of reviewing the kidney, you saw the nephrologist almost 4 months ago.” (physician 3)
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