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Abstract
Background—Limited research exists on physician-delivered education interventions. We
examined the feasibility and impact of an educational tool on facilitating physician-patient kidney
disease communication.

Study Design—Pilot feasibility clinical trial with a historical control to examine effect size on
patient knowledge and structured questions to elicit physician and patient feedback.

Setting & Participants—Adults with chronic kidney disease (CKD) stages 1–5, seen in
nephrology clinic.

Intervention—One page educational worksheet, reviewed by physicians with patients.

Outcomes—Kidney knowledge between patient groups and provider/patient feedback.
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Measurements—Patient kidney knowledge was measured using a previously validated
questionnaire compared between patients receiving the intervention (April–October 2010) and a
historical cohort (April–October 2009). Provider input was obtained using structured interviews.
Patient input was obtained through survey questions. Patient characteristics were abstracted from
the medical record.

Results—556 patients were included, with 401 patients in the historical cohort, and 155
receiving the intervention. Mean age was 57 ± 16 (SD) years, with 53% male, 81% White, and
78% CKD stages 3–5. Compared to the historical cohort, patients receiving the intervention had
higher adjusted odds of knowing they had CKD (adjusted OR, 2.20; 95% CI, 1.16–4.17; p=0.01),
knowing their kidney function (adjusted OR, 2.25; 95% CI, 1.27–3.97; p=0.005), and knowing
their stage of CKD (adjusted OR, 3.22; 95% CI, 1.49–6.92; p=0.003). Physicians found the
intervention tool easy and feasible to integrate into practice and 98% of patients who received the
intervention recommended it for future use.

Limitations—Study design did not randomize patients for comparison and enrollment was
performed in clinics at one center.

Conclusions—In this pilot study, a physician delivered education intervention was feasible to
use in practice, and was associated with higher patient kidney disease knowledge. Further
examination of physician delivered education interventions for increasing patient disease
understanding should be tested through randomized trials.

Index Words
Chronic Kidney Disease; Patient Education; Education Intervention; Patient-centered care

Patient-centered care emphasizes a partnership between patients and providers to create an
environment where patients gain information necessary to actively engage in decisions
related to their own health.1 In patients with kidney disease, understanding of basic concepts
about kidney function, symptoms of progressing disease, and one’s own disease status is
unsatisfactory, even amongst those seeing nephrologists.2 Low patient kidney knowledge is
associated with worse clinical outcomes, including less use of permanent dialysis access,3

and shorter times to dialysis initiation.4 Low knowledge is also associated with low mental
health function—linked to both increased mortality and hospitalizations.5 Moreover, poor
patient knowledge may prohibit optimal participation in shared decision-making in many
areas critical to preventing disease progression and preparing for transition to renal
replacement therapy.

Education interventions in patients initiating renal replacement therapy increase patient
knowledge and improve clinical outcomes.6 But education intervention studies are lacking
in earlier chronic kidney disease (CKD),7 perhaps where prevention and patient self-care
efforts could have greatest impact. Additionally, although patients perceive physicians as
their most influential source of health information,8 there is a paucity of research in kidney
disease specifically examining physician-delivered education interventions.7 Whether such
interventions are feasible in nephrology clinical practice, and their impact on patient
outcomes, remain largely unknown.

The objective of this study was to test the feasibility and impact of a brief, physician-
delivered, educational worksheet used to facilitate discussion with patients about their
established CKD during nephrology visits. The worksheet focused on addressing gaps in
patient knowledge, including patients’ understanding of their kidney function, monitoring
and treatment. We hypothesized this educational intervention would increase patient
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knowledge compared to a historical cohort, and would be a well-received, efficient tool for
providers.

METHODS
Study Design, Setting, and Participants

We enrolled patients using convenience sampling at one academic center who were ≥ 18
years of age and had established CKD per the National Kidney Foundation–Kidney Disease
Outcomes Quality Initiative (NKF-KDOQI).9 This diagnosis was determined by medical
record review of estimated glomerular filtration rate (eGFR), kidney imaging/related results
(e.g. biopsy reports), and nephrology provider documentation. Patients had to understand
and speak English, as our study was not designed to assess multi-lingual knowledge needs.
Research staff read aloud the survey if needed (e.g. literacy concerns). Patients were
excluded if they had not been seen in nephrology clinic at least once prior to enrollment (i.e.
new patients), received dialysis or a kidney transplant, or had significant cognitive or vision
impairment. There were nine nephrology clinics consisting of nine attending physicians and
16 nephrology fellows.

To examine the effect of the intervention we compared patient knowledge about kidney
disease between patients who had received the educational intervention (April 2010 to
October 2010) and a historical cohort (April 2009 to October 2009) (Figure 1). Patients who
participated in the historical cohort were not eligible for enrollment in the intervention
group. Provider and patient feedback to determine acceptability and usefulness of the
intervention was assessed by structured interviews. Patients who received the intervention
were asked if it was helpful and if they recommended it for use with others.

The study was approved by the Vanderbilt Institutional Review Board. All subjects provided
written informed consent and were offered small monetary compensation.

Educational Intervention
The one page intervention worksheet was delivered by physicians (nephrology fellows)
during clinic visits. Providers attended a one-hour training session including information on
clear communication principles,10 health literacy,11 and an orientation to using the
customizable, interactive kidney-disease educational intervention worksheet. The worksheet
was adapted from the National Kidney Disease Education Program resources (Figure 2)12,
and was reviewed by nephrology physicians, and health communication experts to optimize
its content for the intended target audience. The worksheet emphasized patient awareness of
their CKD diagnosis, assessment of kidney function, and strategies for care. Intervention
fidelity was evaluated by asking patients if the worksheet was used during their visit.

Outcomes
The primary outcome was kidney-specific knowledge determined by the validated Kidney
Knowledge Survey (KiKS)2 (the survey itself is available as supplementary material for
Wright et al2), with additional items specific to awareness. Outcomes were measured
immediately after the clinic visit in both historical control and intervention groups. In
addition to overall KiKS scores, individual items specifically addressed by the intervention
were compared between study groups.

Additional measures obtained by patient self-report and medical record review included
demographics, number of previous nephrology visits, stage of CKD, previous attendance in
structured CKD education classes, whether the patient knew someone else with CKD, and
health literacy (assessed using the Rapid Estimate of Adult Literacy in Medicine
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[REALM]).13 Stage of chronic kidney disease was determined using serum creatinine,
estimated glomerular filtration rate (eGFR),14 urinary protein measurements, and imaging or
related reports abstracted from the medical record.

Statistical Analyses
Sample size calculations used effect size estimates of differences between the historical
cohort and the intervention group for the KiKS score. Estimates of 0.3–0.5 are generally
considered to be conservative and we chose to use an effect size of 0.4.15 With 2-sided
significance of 0.05, and power of 0.90, the study required at least 132 patients each in the
historical cohort and intervention group to detect a difference of 0.4 in standard deviations
of the mean KiKS score. This number was inflated by 10%–15% for potential dropouts.

Descriptive statistics were calculated as median and interquartile range (IQR) for continuous
variables or frequency (%) for categorical variables. We examined the association of the
intervention with proportions of patients correctly answering individual awareness and
knowledge questionnaire items. Four patients (3%) in the intervention group did not receive
the educational tool but were included in the analysis as an intention-to-treat. We performed
complete case analysis excluding patients with missing values of knowledge of kidney
function and CKD stage (25.2%), income (5%), and “know anyone with CKD” and health
literacy (less than 0.5%). For analyses with kidney function and CKD stage as outcomes,
394 subjects were included. For analyses of the total score and all other individual items as
outcomes, 521 subjects were included.

Unadjusted associations were analyzed using the Pearson chi-square test. Adjusted
associations were analyzed using logistic regression with Huber-White robust sandwich
estimator including supervising attending as a clustering variable.16 Each model adjusted for
a priori defined covariates including patients’ age, sex, race, income, average eGFR, health
literacy, number of doctor visits, and whether the patient knew anyone else with CKD.
Average eGFR was estimated as the mean value of two measurements closest to the patient
visit, but not exceeding one-year prior. For those patients with only one measurement, the
single value was used as their eGFR. Findings with a 2-sided p-value <0.05 were considered
statistically significant. All statistical calculations were performed using R statistical
software version 2.12.0 (R Foundation for Statistical Computing).

Interviews of providers were transcribed verbatim and analyzed using manual statement
counts with NVivo, a qualitative analysis software package. (NVivo, version 8, QSR
International Pty Ltd)

RESULTS
Patient Characteristics

A total of 401 patients were enrolled in the historical cohort, and 155 received the
intervention (Figure 3). Among all patients screened within the nephrology clinic, we did
not track the number of patients excluded. We previously reported no differences in age and
sex comparing patients who enrolled in the historical cohort (responders) versus those
declined to participate (nonresponders).17 In comparing age and sex between responders and
nonresponders in the intervention group, we found no differences in sex, but patients were
of older age among the nonresponders (mean age of 62 [95% CI, 59–61] years versus 57
[95% CI, 54–59] years; p=0.004). Five patients withdrew from the historical cohort because
of time constraints (2), feeling too ill (2), or not wanting to finish (1). Eleven withdrew from
the intervention group because of time constraints (5), feeling too ill (3), declining to
participate after enrollment (2), or administrative reasons (1).
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The mean age of the total study population (N=556) was 57 ± 16 (standard deviation) years.
Fifty-three percent were male, 81% White, and 78% had CKD stages 3–5. There were no
statistically significant differences in age, sex, race, educational attainment, estimated
glomerular filtration rate (eGFR), previous participation in CKD education, health literacy,
or income level between the historical cohort and intervention group (Table 1). Fewer
participants in the intervention group had seen their kidney doctor 3 times or more in the
past one year compared to those in the historical cohort (48% vs. 58%; p=0.04).

Patient Gaps in CKD Awareness and Knowledge
Findings from the CKD knowledge survey in the historical cohort have been previously
reported.2,17 Areas where knowledge was poor included physiologic roles of the kidney,
understanding symptoms of advanced disease, and nephrology-related terms. There were
also gaps in patients’ understanding about their diagnosis, including the presence of
decreased kidney function and its severity. Most participants in the intervention group
recognized they had a problem with their kidneys (96%); however, fewer (78%)
acknowledged their diagnosis of chronic kidney disease (Table 2). Even fewer were able to
identify their stage of CKD or estimated level of kidney function.

Unadjusted and Adjusted Analyses
When compared to historical cohort participants, unadjusted analysis showed that a higher
proportion of patients receiving the intervention were aware of their CKD diagnosis (78%
vs. 69%; p=0.04), and correctly defined “GFR” (85% vs. 68%; p<0.001), their estimated
kidney function category (68% vs. 49%; p<0.001), and their stage of CKD (65% vs. 36%;
p<0.001). A higher proportion of patients in the historical cohort knew there were stages of
CKD as compared to the intervention group (93% vs. 86%; p=0.01). There was no evidence
of difference in overall kidney knowledge survey summary scores (KiKS) between the
intervention group and the historical cohort (p= 0.8). (Table 2)

Adjusted analyses (Table 2) showed that, compared to the historical cohort, patients
receiving the intervention had higher adjusted odds ratio (aOR) of knowing they had a
kidney problem (aOR, 3.01; 95% CI, 1.06–8.60; p=0.04), knowing they had CKD (aOR,
2.20; 95% CI, 1.16–4.17; p=0.01), knowing their kidney function (aOR, 2.25; 95% CI,
1.27–3.97; p=0.005), knowing their stage of CKD (aOR, 3.22; 95% CI, 1.49–6.92;
p=0.003), knowing the kidneys make urine (aOR, 1.68; 95% CI, 1.09–2.60; p=0.02), and
knowing the term GFR (aOR, 4.90; 95% CI, 3.20–7.40; p<0.001). There was also a higher
proportion who knew most people have two kidneys (AOR, 1,586.30; 95% CI, 187.41–
13,426.89; p=<0.001), although very high odds ratios reflected that nearly all participants
answered correctly. Interestingly, patients in the intervention group retained a lower odds
(aOR, 0.47; 95% CI, 0.29–0.74; p=0.001) of knowing there were stages of CKD compared
to the historical cohort, as well as a lower odds of reporting they had “decreased kidney
function” (aOR, 0.68; 95% CI, 0.49–0.94; p=0.02). No clinically significant evidence of
differences by literacy level were observed in this study.

Educational Intervention Feasibility
Among intervention participants, 66% percent deemed the worksheet extremely helpful, and
98% recommended its use. We performed structured interviews with seven (47%)
nephrology fellows who delivered the intervention. Question topics and selected verbatim
responses are shown in Table 3. The interview questions are provided as online
supplemental material (Item S1). Fellows’ mean age was 31 ± 2 years, and two (29%) were
female. They perceived the kidney education worksheet as useful, including important
content and visual aids to confer information. The worksheet was efficient and required only
1–2 minutes to administer. They suggested the worksheet was valuable to facilitate
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discussions not only during nephrology visits, but with potential applicability in primary
care. Concerns were redundancy in some of the talking points, and the flow of information.

DISCUSSION
In this pilot study, we showed that a brief, physician-delivered education intervention is
feasible to apply in an outpatient nephrology practice, and is associated with increased
patient knowledge about CKD. Patients who received the educational intervention had
greater awareness and knowledge about kidney disease when compared to a historical
cohort. Specifically, they were more likely to know they had a kidney problem, recognize
their diagnosis of CKD, accurately report its severity, and have a better understanding of
kidney actions and commonly used kidney-related medical terms.

The findings of our study have important implications. The educational intervention was
estimated to take approximately 1–2 minutes, easy to administer, did not interfere with
routine clinic visits, and was an acceptable adjunct to physician-patient CKD
communication. Physicians perceived it as a useful tool to confer important health
information to patients, and patients overwhelmingly reported the intervention was helpful
to their own understanding. Our intervention facilitated patient-provider communication and
addressed some of the barriers patients face in gaining disease information, which may be
particularly helpful as research indicates often patients feel they do not even know what
questions to ask providers to improve their knowledge.18

Great emphasis has been placed on the importance of program development to enhance
identification, awareness, and subsequent treatment of CKD.19,20 In the U.S., there is
support for Medicare patients with advanced CKD to participate in specific kidney disease
patient education in either individual or group sessions.21 However, the execution of group
kidney patient education sessions may be challenging in some settings due to staffing and
availability of resources, whereas tools such as the one used in this study can be easily
obtained and implemented by individual providers. To our knowledge, this is one of the few
studies demonstrating greater patient kidney knowledge using a simple, time-efficient,
physician-delivered tool.

Interventions aimed to optimize patient health-related knowledge and subsequent self-care
behaviors are often developed after years of multi-phased research, including iterative steps
by which interventions are tested and refined over time.22–24 As a recent review points out,
the National Institutes of Health outlines phases for development of interventions which
include conceptualization, standardization, and piloting. Additionally it recommends that
intervention studies first include assessments of the acceptability of intervention delivery in
practice, along with determination of feasibility of recruiting study participants. It suggests
that data found from pilot work is necessary to inform the development of larger scale,
definitive trials.25 Accordingly, the results of our study should be considered preliminary
and should pave the way for more rigorously designed trials to test the true efficacy of this
educational intervention.

An appealing aspect of our study was that both patients and physicians felt the educational
intervention was feasible and should be considered for future use. Patients may have felt the
worksheet was helpful because it presented fundamental concepts about kidney disease
following clear communication and plain language principles.10 It also included simple
graphics to describe information in a complementary visual, non-verbal format. Online tools
using simplified graphics to educate women on breast cancer treatment and risks not only
increase patient understanding but are perceived as more effective than complex verbal
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communication and displays.26 This likely also applies in kidney disease, as even the
diagnosis is at times an abstract concept due to its frequent lack of symptoms.27

Use of the educational worksheet also may have facilitated more effective communication
and rapport building between patients and their physician. Observational data indicate that
patients’ assessments of a physician’s trustworthiness and expertise are directly related to
how patients process information about their care,28 and this may have contributed to the
overwhelmingly positive feedback patients had about the intervention.

We did have unexpected findings. Patients in the intervention group were less aware about
their “decreased kidney function” compared to the historical cohort, despite the fact that
more patients in the intervention group correctly reported their CKD stage and eGFR.
Qualitative research indicates patients may passively accept health information, without
clarifying its meaning,29 which could have occurred within our intervention group. In
addition, health literacy may have played a role. Although it did not meet statistical
significance, a higher proportion of patients in the intervention group were assessed at a
lower literacy level. There is often no plain language equivalent for the term ‘function’,30,31

and patients may identify more with an individualized and specific numerical representation
of their disease.

Another unexpected finding was that patient knowledge about stages of CKD was lower in
the intervention group compared to the historical cohort, although overall both are high and
the absolute differences are modest. The reason for higher knowledge about the stages in the
historical cohort is not clear, especially since more people in the intervention group were
able to identify their own stage of CKD. Similar to the term “function”, we suspect this may
reflect patient confusion regarding the definition of CKD staging and its meaning. Debate
exists within the nephrology community about perceived ‘pros’ and ‘cons’ of the staging
definition and its use in clinical practice and there have been calls for its revision.32 As
kidney specialists, providers delivering the intervention in this study were likely aware of
this debate, and subsequent communication with patients on this aspect of kidney education
could have been limited as a result. In addition, the historical cohort had areas of high
knowledge and despite some additional improvements seen in the intervention group, there
are still areas where knowledge was not advanced. Thus, important opportunities may still
exist to refine the intervention and its delivery for higher impact.

Another interesting finding is that summary scores of kidney knowledge from KiKS were
not different between the study groups. The KiKS included many topics not specifically
addressed by the education intervention--for example, additional questions about
physiologic kidney functions, health implications of CKD, and symptoms observed in
advanced disease. In addition, guided by findings in the historical cohort, we identified a
significant opportunity to improve patients’ awareness and understanding of their own CKD
diagnosis, with some questions not specifically assessed in KiKS. A more comprehensive
educational program may be more effective in modifying patients’ overall kidney
knowledge.

There are several limitations of this study. First, the design was a pilot and used a
comparison of patient kidney knowledge between an intervention group and a historical
cohort.. Thus, there may be patient, provider or other external characteristics that affect
patient knowledge that are not accounted for in our analysis. However, in this study there
were few differences in measured patient characteristics between groups, and there was no
specific change in the continuity clinics during the study duration. Additionally, patient
knowledge was higher in the intervention group despite the fact that patients in this group
had seen their providers less often in the past year than those in the historical cohort. A
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second limitation is that patients were all enrolled from clinics at one academic center. Thus,
our findings may not be generalizable to other patient populations or practice settings.
However, in examining our patient demographics, they are similar to those seen in the U.S.
non–dialysis-dependent CKD population,33 supporting applicability of our findings to U.S.
patients with CKD. Also, patient knowledge was assessed after clinic appointments.
Whether this represents newly acquired knowledge during the visit, higher kidney
knowledge prior to the visit, or whether this level of kidney knowledge was retained over
time remain unknown. For some findings we observed high adjusted odds ratios, although
the unadjusted proportions do not reflect the same magnitude and the two groups are well
balanced across the adjusted variables. One of the reasons why some adjusted odds ratios are
higher than unadjusted might be a mathematical property of the odds ratio, called
uncollapsability. This property may lead to a situation when adjusting for a covariate causes
the odds ratio to change away from the null, and the greater the association, the greater the
change in the adjusted odds ratio, even when the covariate is perfectly balanced between
exposure categories.34 A final point is that both groups were enrolled using convenience
sampling, and not randomized. Nonresponders were older compared to participants in the
intervention group. Studies in hypertension reveal patients who do not attend educational
sessions are more likely to be older,35 although when older patients do participate, benefits
in both knowledge and health measures are observed.36 Therefore, although there were age
differences between responders and nonresponders, it is not clear how this may have
affected our results.

There are important implications of our research. A one page, physician-delivered tool can
be used to facilitate effective disease communication in non–dialysis-dependent CKD.
Awareness of CKD, whereby a patient recognizes that they indeed have the condition, is low
in the general population,37 and also low among those at-risk in screening programs.38 Low
kidney disease awareness and knowledge pose significant barriers to optimal clinical
outcomes as unaware patients are not likely to seek care until late in the course of
disease.39,40 Efficiency of administration of the educational intervention, and positive
reception by both providers and patients, is encouraging of its use in practice, to improve
these areas of low patient knowledge. Importantly, our findings suggest feasibility for
development of more rigorous studies and larger trials, including those performed in other
practice settings such as primary care--where the majority of patients with non–dialysis-
dependent CKD receive care.41

In conclusion, our pilot study revealed that a brief education intervention, easily integrated
into clinical practice, was perceived as a useful adjunct to existing CKD related
communication and was associated with higher patient disease understanding and
knowledge about fundamental kidney disease concepts. Further evaluation of its utility and
impact using larger, randomized trial study design is needed to establish the long-term
efficacy of this tool, particularly as it relates to patient clinical outcomes.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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FIGURE 1.
STUDY DESIGN AND TIMELINE
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FIGURE 2. KIDNEY EDUCATION WORKSHEET (FRONT AND BACK)
Adapted from the National Kidney Disease Education Program12.
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FIGURE 3.
ENROLLMENT FLOW DIAGRAMS FOR THE HISTORICAL COHORT AND
INTERVENTION GROUP
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TABLE 1

PARTICIPANT CHARACTERISTICS

No. Historical Cohort (n=401) Intervention Group (n=155) p-value

Age (y) 556 58 [46–68] 58 [46–69] 0.9

Race 556 0.08

 White 333 (83) 119 (77)

 Non-white 68 (17) 36 (23)

Sex 556 0.8

 Female 188 (47) 71 (46)

 Male 213 (53) 84 (54)

Formal Education Attainment 554 0.7

 < High School 26 (6) 11 (7)

 ≥High School 375 (94) 142 (93)

REALM 555 0.2

 <9th grade literacy 71 (18) 34 (22)

 ≥9th grade literacy 330 (82) 120 (78)

eGFR (ml/min/1.73 m2) 556 41 [28–57] 38 [27–56] 0.2

Annual Income 525 0.07

 <$25,000 71 (19) 40 (28)

 $25,000 – $55,000 128 (34) 46 (32)

 > $55,000 181 (48) 59 (41)

No. of kidney doctor visits, past 1 y 556 0.04

 <2 visits 169 (42) 80 (52)

 ≥3 visits 232 (58) 75 (48)

Know someone else with CKD 553 202 (51) 82 (53) 0.5

Attended Previous CKD education class 554 67 (17) 21 (16) 0.7

Note: Values for categorical variables are given as number (percentage); values for continuous variables, as median [interquartile range].

REALM, Rapid Estimate of Adult Literacy in Medicine; CKD, chronic kidney disease; eGFR, estimated glomerular filtration rate;

Am J Kidney Dis. Author manuscript; available in PMC 2014 July 01.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Nunes et al. Page 16

TA
B

LE
 2

U
N

A
D

JU
ST

E
D

 A
N

D
 A

D
JU

ST
E

D
 A

N
A

L
Y

SE
S 

O
F 

C
O

R
R

E
C

T
 A

W
A

R
E

N
E

SS
 A

N
D

 K
N

O
W

L
E

D
G

E
 S

U
R

V
E

Y
 Q

U
E

ST
IO

N
S

Su
rv

ey
 Q

ue
st

io
n

N
o.

H
is

to
ri

ca
l C

oh
or

t 
(n

=4
01

)
In

te
rv

en
ti

on
 G

ro
up

 (
n=

15
5)

U
na

dj
us

te
d 

A
na

ly
si

s
A

dj
us

te
d 

A
na

ly
si

s*

p-
va

lu
e

O
R

 (
95

%
 C

I)
p-

va
lu

e
aO

R
 (

95
%

 C
I)

p-
va

lu
e

 
A

w
ar

en
es

s 
of

 k
id

ne
y 

pr
ob

le
m

55
6

37
5 

(9
4)

14
9 

(9
6)

0.
2

1.
72

 (
0.

62
–4

.7
9)

0.
3

3.
01

 (
1.

06
–8

.6
0)

0.
04

 
A

w
ar

en
es

s 
of

 C
K

D
 d

ia
gn

os
is

55
6

27
8 

(6
9)

12
1 

(7
8)

0.
04

1.
57

 (
1.

19
–2

.0
9)

0.
00

2
2.

20
 (

1.
16

–4
.1

7)
0.

02

 
A

w
ar

en
es

s 
of

 d
ec

re
as

ed
ki

dn
ey

 f
un

ct
io

n
55

6
30

7 
(7

7)
10

9 
(7

0)
0.

1
0.

73
 (

0.
45

–1
.1

6)
0.

2
0.

68
 (

0.
49

–0
.9

4)
0.

02

 
 

A
w

ar
e 

of
 c

ur
re

nt
 e

st
im

at
e

of
 k

id
ne

y 
fu

nc
tio

n
41

6
14

9 
(4

9)
#

74
 (

68
)^

<
0.

00
1

2.
24

 (
1.

45
–3

.4
7)

<
0.

00
1

2.
25

 (
1.

27
–3

.9
7)

0.
00

5

 
 

A
w

ar
e 

of
 s

ta
ge

 o
f 

C
K

D
41

6
11

0 
(3

6)
#

71
 (

65
)^

<
0.

00
1

3.
34

 (
1.

68
–6

.6
6)

<
0.

00
1

3.
22

 (
1.

49
–6

.9
2)

0.
00

3

 
K

no
w

le
dg

e 
a 

pe
rs

on
 n

or
m

al
ly

ha
s 

2 
ki

dn
ey

s
55

6
39

5 
(9

9)
15

5 
(1

00
)

0.
1

15
53

.3
9 

(2
95

.7
4–

81
59

.2
8)

<
0.

00
1

15
86

.3
0 

(1
87

.4
1–

13
42

6.
89

)
<

0.
00

1

 
K

no
w

le
dg

e 
th

e 
ki

dn
ey

s 
m

ak
e

ur
in

e
55

6
27

4 
(6

8)
12

4 
(8

0)
0.

00
6

1.
85

 (
1.

28
–2

.6
7)

<
0.

00
1

1.
68

 (
1.

09
–2

.6
0)

0.
02

 
K

no
w

le
dg

e 
th

e 
ki

dn
ey

s 
cl

ea
n

bl
oo

d
55

6
35

3 
(8

8)
13

7 
(8

8)
0.

9
1.

03
 (

0.
54

–1
.9

8)
0.

9
0.

99
 (

0.
55

–1
.7

9)
0.

9

 
K

no
w

le
dg

e 
of

 h
ow

 k
id

ne
y

fu
nc

tio
n 

is
 c

he
ck

ed
55

6
38

5 
(9

6)
15

1 
(9

7)
0.

4
1.

57
 (

0.
34

–7
.2

3)
0.

6
1.

63
 (

0.
32

–8
.2

8)
0.

6

 
K

no
w

le
dg

e 
th

er
e 

m
ay

 n
ot

 b
e

sy
m

pt
om

s
55

6
89

 (
22

)
44

 (
28

)
0.

1
1.

39
 (

0.
85

–2
.2

7)
0.

2
1.

61
 (

0.
97

–2
.6

7)
0.

06

 
K

no
w

le
dg

e 
of

 w
ha

t G
FR

st
an

ds
 f

or
55

6
27

3 
(6

8)
13

1 
(8

5)
<

0.
00

1
2.

56
 (

1.
69

–3
.8

7)
<

0.
00

1
4.

90
 (

3.
20

–7
.4

0)
<

0.
00

1

 
K

no
w

le
dg

e 
of

 s
ta

ge
s 

of
 C

K
D

55
6

37
4 

(9
3)

13
4 

(8
6)

0.
01

0.
46

 (
0.

33
–0

.6
3)

<
0.

00
1

0.
47

 (
0.

29
–0

.7
4)

0.
00

1

 
G

en
er

al
 K

iK
S

55
6

68
 [

57
 to

 7
5]

68
 [

57
 to

 7
5]

0.
8

0.
01

0 
[−

0.
02

1 
to

 0
.0

41
]

0.
5

N
ot

e:
 U

nl
es

s 
ot

he
rw

is
e 

in
di

ca
te

d,
 v

al
ue

s 
ar

e 
gi

ve
n 

as
 n

um
be

r 
(p

er
ce

nt
ag

e)
 o

r 
m

ed
ia

n 
[i

nt
er

qu
ar

til
e 

ra
ng

e]
.

* A
dj

us
te

d 
fo

r 
ag

e,
 s

ex
, r

ac
e,

 h
ea

lth
 li

te
ra

cy
, i

nc
om

e,
 n

um
be

r 
of

 p
ro

vi
de

r 
vi

si
ts

, e
st

im
at

ed
 G

FR
, h

ea
lth

 li
te

ra
cy

 a
nd

 k
no

w
in

g 
so

m
eo

ne
 e

ls
e 

w
ith

 C
K

D

# n=
30

7.

^ n=
10

9

C
K

D
, c

hr
on

ic
 k

id
ne

y 
di

se
as

e;
 G

FR
, g

lo
m

er
ul

ar
 f

ilt
ra

tio
n 

ra
te

; O
R

, o
dd

s 
ra

tio
; A

O
R

, a
dj

us
te

d 
od

ds
 r

at
io

; C
I,

 c
on

fi
de

nc
e 

in
te

rv
al

; K
iK

S,
 K

id
ne

y 
K

no
w

le
dg

e 
Su

rv
ey

Am J Kidney Dis. Author manuscript; available in PMC 2014 July 01.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Nunes et al. Page 17

TA
B

LE
 3

PH
Y

SI
C

IA
N

 P
E

R
C

E
PT

IO
N

S 
O

F 
U

SI
N

G
 T

H
E

 E
D

U
C

A
T

IO
N

 W
O

R
K

SH
E

E
T

 I
N

 P
R

A
C

T
IC

E

Q
ue

st
io

n 
T

op
ic

 A
re

a
N

o.
 o

f 
st

at
em

en
ts

R
ep

re
se

nt
at

iv
e 

C
om

m
en

ts

Pe
rc

ep
tio

n 
of

 u
se

fu
ln

es
s

20
“I

 th
in

k 
it’

s 
ve

ry
 h

el
pf

ul
. T

he
 a

m
ou

nt
 o

f i
nf

or
m

at
io

n 
on

 th
e 

sh
ee

t i
s 

br
ie

f a
nd

 to
 th

e 
po

in
t”

--
-P

FG
1

“I
t r

em
in

de
d 

m
e 

as
 a

 p
hy

si
ci

an
 to

 d
o 

so
m

e 
ba

si
c 

ed
uc

at
io

n 
w

ith
 e

ac
h 

of
 th

e 
pa

tie
nt

s”
--

-P
FG

1
“I

 th
in

k 
th

e 
on

e 
th

in
g 

I l
ik

ed
 th

e 
m

os
t w

as
 th

e 
G

FR
 v

is
ua

l a
id

 …
 B

ei
ng

 a
bl

e 
to

 s
ho

w
 p

at
ie

nt
s 

[G
FR

) o
n 

a 
sc

al
e 

I t
ho

ug
ht

 re
al

ly
 h

el
ps

” 
PF

G
5

B
en

ef
its

 to
 u

si
ng

47
“I

 h
ad

 m
or

e 
th

an
 o

ne
 p

at
ie

nt
 …

 w
ho

 w
he

n 
I i

nf
or

m
ed

 th
em

 o
f t

he
ir

 G
FR

, w
hi

ch
 I’

m
 p

re
tty

 s
ur

e 
I i

nf
or

m
ed

 th
em

 b
ef

or
e,

 it
 w

as
 a

 re
ve

la
tio

n.
 T

he
y

ha
d 

no
 id

ea
 th

at
 th

is
 is

 th
ei

r p
er

ce
nt

 k
id

ne
y 

fu
nc

tio
n.

 I 
su

sp
ec

t t
ha

t’
s 

be
ca

us
e 

th
os

e 
in

di
vi

du
al

s 
w

er
e 

m
or

e 
vi

su
al

 le
ar

ne
rs

 th
an

 a
ud

io
, a

nd
 s

ee
in

g
so

m
et

hi
ng

 re
al

ly
 m

ad
e 

it 
cl

ic
k”

 P
FG

1
“I

t a
dd

ed
 a

no
th

er
 w

ay
 fo

r m
e 

as
 a

 p
ro

vi
de

r t
o 

ed
uc

at
e 

pa
tie

nt
s 

…
 n

ot
 e

ve
ry

on
e 

le
ar

ns
 in

 th
e 

sa
m

e 
w

ay
 …

 h
av

in
g 

so
m

et
hi

ng
 c

on
cr

et
e 

an
d 

sh
or

t
w

ith
 b

ri
gh

t c
ol

or
s 

is
 n

ic
e”

 P
FG

1
“I

t d
id

n’
t t

ak
e 

tim
e 

aw
ay

 [f
ro

m
 c

lin
ic

) a
t a

ll”
 P

FG
1

“[
T

im
e 

sp
en

t o
n 

it 
w

ith
 e

ac
h 

pa
tie

nt
) w

as
 1

–2
 m

in
ut

es
” 

PF
G

4
“I

t r
em

in
ds

 th
e 

ph
ys

ic
ia

n 
of

 a
ll 

th
e 

hi
gh

 p
oi

nt
s 

th
at

 th
ey

 n
ee

d 
to

 c
om

m
un

ic
at

e 
to

 th
e 

pa
tie

nt
s 

an
d 

al
so

 a
llo

w
s 

th
e 

pa
tie

nt
 to

 re
ad

 s
om

et
hi

ng
 a

nd
gi

ve
s 

th
em

 a
 v

is
ua

l w
ay

 o
f l

ea
rn

in
g 

as
 w

el
l a

s 
an

 a
ud

ito
ry

 w
ay

 o
f l

ea
rn

in
g 

as
 y

ou
 s

pe
ak

 to
 th

em
.”

 P
FG

2

B
ar

ri
er

s/
co

nc
er

ns
 to

 u
si

ng
26

“O
n 

th
e 

se
co

nd
 p

ag
e 

it 
sa

ys
 ‘t

ak
e 

m
ed

ic
in

es
 th

e 
w

ay
 y

ou
r p

ro
vi

de
r t

el
ls

 y
ou

 to
’ …

 I 
al

m
os

t f
el

t l
ik

e 
th

at
 w

as
 a

 li
ttl

e 
to

o 
pa

te
rn

al
is

tic
” 

PF
G

1
“T

he
 o

rd
er

 o
f t

he
 in

fo
rm

at
io

n 
m

ad
e 

it 
di

ff
ic

ul
t f

or
 m

e 
to

 g
et

 th
ro

ug
h.

 …
 I 

th
ou

gh
t i

t w
ou

ld
 m

ak
e 

m
or

e 
se

ns
e 

to
 e

xp
la

in
 [w

ha
t t

he
 k

id
ne

ys
 d

id
) f

ir
st

.
“ 

PF
G

2
“T

he
 a

ct
ua

l [
G

FR
) d

ia
gr

am
 is

 n
ot

 p
ro

po
rt

io
na

l …
 if

 th
e 

pa
tie

nt
 is

 lo
ok

in
g 

at
 [i

t)
 th

ey
 m

ay
 th

in
k 

th
at

 th
er

e 
is

 a
n 

eq
ua

l c
ha

nc
e 

of
 [G

FR
) b

ei
ng

 in
gr

ee
n 

as
 th

e 
re

d 
an

d 
th

at
 m

os
t p

eo
pl

e 
ar

e 
in

 th
e 

ye
llo

w
.”

 P
FG

2
“O

ne
 p

at
ie

nt
 in

te
rp

re
te

d 
th

e 
[G

FR
 d

ia
gr

am
) l

ik
e 

an
 o

do
m

et
er

. H
er

 m
in

d 
se

t w
as

 th
at

 ‘w
he

re
 th

e 
nu

m
be

rs
 a

re
 lo

w
er

 …
 it

 is
 s

af
er

’. 
So

 y
ou

 h
av

e 
to

m
ak

e 
su

re
 y

ou
r p

at
ie

nt
 u

nd
er

st
an

ds
 w

ha
t y

ou
r g

oa
l o

f t
he

 s
ch

em
at

ic
 is

.”
 P

FG
2

H
ow

 w
or

ks
he

et
 w

as
 u

se
d

19
“I

 fo
cu

se
d 

on
 d

if
fe

re
nt

 p
ar

ts
 [o

f t
he

 w
or

ks
he

et
) f

or
 d

if
fe

re
nt

 p
at

ie
nt

s.
” 

PF
G

1
“I

 th
in

k 
th

e 
w

or
ds

 ‘c
hr

on
ic

 k
id

ne
y 

di
se

as
e’

 a
re

 im
po

rt
an

t b
ec

au
se

 p
at

ie
nt

s 
ne

ed
 to

 u
nd

er
st

an
d 

th
at

 th
ey

 h
av

e 
a 

ch
ro

ni
c 

di
se

as
e 

an
d 

th
at

 it
’s

 re
la

tin
g

to
 th

ei
r k

id
ne

ys
. I

 s
ay

 p
er

ce
nt

 k
id

ne
y 

fu
nc

tio
n 

…
 in

st
ea

d 
of

 s
ay

in
g 

G
FR

.”
 P

FG
5

R
ec

om
m

en
d 

at
io

ns
 f

or
fu

tu
re

32
“T

hi
s 

is
 a

 v
er

y 
br

ie
f, 

su
cc

in
ct

 o
ve

rv
ie

w
 o

f a
 la

rg
e,

 c
om

pl
ic

at
ed

 d
is

ea
se

 p
ro

ce
ss

 …
 a

ny
 p

ro
vi

de
r w

ou
ld

 b
e 

ab
le

 to
 u

se
 it

” 
PF

G
1

“I
 w

ou
ld

 d
is

tr
ib

ut
e 

th
em

 to
 n

ep
hr

ol
og

is
ts

 a
nd

 a
llo

w
 th

em
 to

 u
se

 th
ei

r o
w

n 
an

d 
m

ak
e 

it 
an

 o
pt

io
n 

fo
r p

ri
m

ar
y 

ca
re

 p
ro

vi
de

rs
 a

s 
w

el
l.”

 P
FG

1
“I

 th
in

k 
it 

is
 p

ro
ba

bl
y 

a 
go

od
 id

ea
 a

t e
ve

ry
 c

lin
ic

 v
is

it 
to

 g
o 

ov
er

 w
he

re
 a

 p
at

ie
nt

’s
 G

FR
 is

 a
nd

 w
he

re
 it

 h
as

 b
ee

n 
…

 h
el

p 
th

em
 u

nd
er

st
an

d 
ab

ou
t t

he
po

ss
ib

ili
ty

 o
f n

ee
di

ng
 re

na
l r

ep
la

ce
m

en
t t

he
ra

py
 in

 th
e 

fu
tu

re
.”

 P
FG

2
“I

 th
in

k 
it 

w
ou

ld
 b

e 
es

pe
ci

al
ly

 u
se

fu
l f

or
 th

e 
in

te
rn

al
 m

ed
ic

in
e 

di
vi

si
on

 to
 h

av
e 

so
m

et
hi

ng
 li

ke
 th

is
. E

sp
ec

ia
lly

 fo
r p

at
ie

nt
s 

w
ho

 h
ad

 n
ot

 b
ee

n
re

fe
rr

ed
 to

 n
ep

hr
ol

og
y 

ye
t.”

 P
FG

5

G
FR

, g
lo

m
er

ul
ar

 f
ilt

ra
tio

n 
ra

te
; P

FG
,

Am J Kidney Dis. Author manuscript; available in PMC 2014 July 01.


