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Abstract
Background: Knowledge about kidney disease among the general population is poor
but has not been assessed in the population selected for referral to nephrology care.
Aim: This study aimed to determine patients’ understanding of chronic kidney disease
(CKD) when first presenting to a nephrology clinic.
Methods: Newly referred patients to a nephrology clinic were surveyed with openended questions about their understanding of CKD causes, symptoms and management.
Results: Two hundred and ten patients were surveyed. Median age was 66.5 years
(interquartile range 52–77), 50.5% female and mean body mass index 29.7 ± 6.8 kg/m2.
Prevalence of risk factors for CKD included 31% diabetic, 62% hypertension, 19%
family history of CKD and 2% Aboriginal or Torres Strait Islander. CKD stage prevalence
was 0 (8%), 1 (24%), 2 (11%), 3 (38.5%), 4 (18%) and 5 (0.5%). Eighty-two per cent
were referred by their primary care physician and 29% had seen a nephrologist previously. Kidney Health Australia was mentioned by 2.4%. Sixteen per cent were unsure
why they had been referred. CKD causes identified by patients were unsure (40%),
alcohol (29%), hypertension (16%) and diabetes (14%). Symptoms identified included
asymptomatic (16%), kidney pain (17%) and other (42%). Management suggested
by patients was uncertain (51%), dialysis (32%) and anti-hypertensive medication
(16%). Eighty-two per cent reported unsatisfactory education from their primary care
physician.
Conclusions: New patients referred to a renal outpatient department had poor
knowledge about kidney disease. Education of patients should begin in primary care prior
to referral. For most patients, education programmes need to be targeted at a simplistic
level.
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Introduction
Health literacy is a term used to describe the skills
required for a person to function effectively in a
healthcare environment and to act suitably on health
information.1,2 Important aspects of health literacy
include ability to understand health information, engagement in the healthcare process and the removal of barriers from the medical system that prevent patient
understanding and involvement.3
Poor health literacy has been associated with increased
emergency medical care, hospitalisations and mortality in
the elderly.2
Limited health literacy may affect 23% of people with
chronic kidney disease (CKD) and is associated with
poorer education, lower income, male gender and nonwhite race.4 Referral for renal transplantation is less
likely, although there is no difference in the likelihood of
being placed on the waiting list.5 Poorer health literacy
has also been associated with missed dialysis sessions,
emergency department visits, kidney disease-related hospitalisations1 and mortality.4
Improving health literacy through education is necessary to optimise outcomes in people with CKD. Trials
aimed at improving patient knowledge have been linked
to better clinical outcomes in people with CKD, including
higher rates of pre-dialysis nephrologist care, peritoneal
dialysis, pre-emptive transplant wait listing, transplantation6 and increased time to commencement of renal
replacement therapy.7
Kidney disease health literacy is poor in the general
Australian population.8 Health literacy has not previously
been studied in non-dialysis patients newly referred to a
nephrology clinic. We hypothesised that patients newly
referred to a nephrology clinic would have received some
education about kidney disease from their primary care
physician, and therefore, we performed a single-centre
study to assess the understanding of kidney disease in this
population.

Methods
All adults (age ≥18 years) newly referred by a medical
practitioner to a general nephrology outpatient department were invited to participate. Patient recruitment
commenced 16 August 2010 and completed 31 October
2011. Exclusion criteria included end-stage kidney disease
with a functioning renal transplant or established on
dialysis, non-English speaking, cognitive impairment and
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patients who had previously been seen at the same nephrology clinic within 12 months. Patients who previously
had seen a nephrologist elsewhere were included.
The study was a cross-sectional survey administered in
a hospital renal outpatient department at the patient’s first
visit to the clinic and prior to being seen by a nephrologist.
The survey was designed following a review of studies
assessing patients’ understanding of kidney disease and
impressions obtained by staff from clinical experience. A
panel of nephrologists and nurses reviewed questions and
designed the final study questionnaire. A validated health
literacy survey such as Rapid Estimate of Adult Literacy in
Medicine9 was not used because no surveys specific to
CKD literacy were available. The survey collected demographic data including age, gender, indigenous status
(whether the participant self-identifies as being of Aboriginal or Torres Strait Islander descent), marital status,
education level and occupation. Personal health data
included smoking status and family history of kidney
disease. Previous self-reported education or treatment for
kidney disease was recorded. Open-ended survey questions examined patient perceived reason for referral, and
knowledge of symptoms, causes, treatments and outcomes of kidney disease. Medical staff recorded
comorbidities (ischaemic heart disease, peripheral vascular disease, cerebrovascular disease, chronic lung disease
and diabetes mellitus) as present or absent, reason for
referral, proteinuria (and/or albuminuria), serum
creatinine and CKD stage from the medical records.
Hypertension was defined as being prescribed antihypertensive medication or having a systolic blood pressure ≥140 mmHg and/or diastolic blood pressure
≥90 mmHg. The survey was administered by nursing staff
who had been educated about the project and how to
administer the survey, strictly adhering to asking openended questions (participants were not prompted if they
did not have an answer to a question). For all open-ended
questions, participants could provide a single or multiple
answers.
Creatinine was recorded as the most recent result
prior to clinic attendance and was measured by several
different laboratories. The use of isotope dilution
mass spectrometry in Australian laboratories reduces
interlaboratory variation.10 At the time of the study, estimated glomerular filtration rate (eGFR) was measured
and reported using the Modification of Diet in Renal
Disease study equation.10 The eGFR was used to allocate
participants a CKD stage based on the National Kidney
Foundation criteria.11
A range of methods was used to assess proteinuria in
the study population reflecting the heterogeneous
approach to the diagnosis of proteinuria at the time.
Proteinuria was variably assessed including spot urine
1081
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albumin-to-creatinine ratio (UACR), spot urine proteinto-creatinine ratio (UPCR) and timed (24-h) urine
protein collections. Proteinuria or albuminuria was recorded as the most recent result available prior to the
clinic visit or at the time of the appointment. Proteinuria
was defined as being present if UPCR was more than
50 g/mol, or UACR was more than 25 mg/mmol for men
and 35 mg/mmol for women, or timed urine protein
collections reported proteinuria >300 mg/day.
Ethical approval to conduct the study was obtained
from the Prince Charles Hospital Human Research and
Ethics Committee and all participants gave signed
informed consent.

Statistical methods
Descriptive statistics were calculated as median and
interquartile range (IQR) for continuous variables, or
frequency (%) for categorical variables. Results from
open-ended questions could include multiple responses
from each participant and were therefore presented as
graphs of the most frequent responses. Pre-specified
analyses of subgroup responses to causes of CKD
included diabetic versus non-diabetic patients, age groups
by quartiles and those who had seen a nephrologist previously. All analyses were conducted with Stata Version
12 (Stata Corporation, College Station, TX, USA).

Results
Two hundred and ten of 276 eligible patients (76%
response rate) were recruited during the study period.
Time constraint was the most common reason for not
participating in the trial. No participants who commenced
the questionnaire withdrew prior to its completion.
Patients were referred to the renal outpatient department
from primary care physicians (81.9%), specialist physicians (5.2%), other medical specialists (6.7%) or from
hospital doctors (6.2%). Overall, 78.5% of people referred
to the clinic met the Kidney Check Australia Taskforce
guidelines for referral to a nephrologist.12
Baseline characteristics are shown in Table 1. The study
population was as expected in a general nephrology clinic
in this region. Median age was 66.5 years (IQR 52–77),
49.5% male, but only 2% were indigenous. CKD was
mild to moderate with median serum creatinine of
115 μmol/L (IQR 82–155). Participant CKD stage was
7.6% (stage 0), 24.3% (stage 1), 11.4% (stage 2), 38.6%
(stage 3), 17.6% (stage 4) and 0.5% (stage 5).
One hundred and seventy-two of the 210 patients
(81.9%) had an assessment of urinary protein, which
was measured by one of three different techniques. Of
the 84 participants who had a UACR measured, 54.8%
had no albuminuria, 20.2% microalbuminuria and 25%
1082

Table 1 Baseline participant characteristics
Characteristic
Age (years) – median (IQR)
Male
Level of Education
Primary school
Secondary school
Tertiary
Other
Occupation
Age pension
Self-funded retiree
Tradesperson
Professional
Student
Unemployed
Invalid/carer pensioner
Other
Aboriginal or Torres Strait Islander
Healthcare worker
Married/partner
Diabetes
Body mass index (kg/m2)
Underweight (<18.5)
Normal (18.5–24.9)
Overweight (25.0–29.9)
Obese (30+)
Hypertension
Ischaemic heart disease
Peripheral vascular disease
Chronic lung disease
Cerebrovascular disease
Smoker
Family history of kidney disease

65.5 (52–77)
49.5%
17.6%
52.9%
23.8%
5.7%
44.8%
7.1%
3.3%
5.7%
0.5%
5.2%
9.5%
23.9%
2.0%
4.3%
60%
31.4%
4.5%
20.5%
34%
41%
62.4%
19.6%
8.6%
13.4%
5.7%
15.9% (Current)
30.8% (Former)
18.6%

IQR, interquartile range.

macroalbuminuria. Of the 52 participants who had a
UPCR measured, this was <50 g/mol for 67.3% and
>50 g/mol for 32.7%. Thirty-six participants had a 24-h
urine protein collection and this was <300 mg/24 h for
52.8% and >300 mg/24 h for 47.2%. Overall, 26% had
significant proteinuria or albuminuria.
28.7% of patients had previously seen a nephrologist
and 2% had seen a CKD nurse educator. Of those who
had previously seen a nephrologist, 7.3% had seen a
nephrologist in the past 12 months. 11.1% reported
reading paper education material about kidney disease,
and 14.8% had conducted an internet search. Only 2.4%
of patients were aware of the consumer support group,
Kidney Health Australia (or its previous name, the Australian Kidney Foundation).
Figure 1 shows bar graphs of the most common
responses provided for the questionnaire. Figure 1A
shows responses to the question ‘Did your local doctor or
© 2014 The Authors
Internal Medicine Journal © 2014 Royal Australasian College of Physicians
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Figure 1 Patient responses to open-ended questions about prior education, referral reason and CKD causes, symptoms and treatment.

general practitioner (GP) explain your kidney problem
before sending you to this clinic?’ 35.8% reported no
education and 46.2% a little, but not adequate. However,
18% found education prior to referral to be good.
Figure 1B shows that 16% of participants responded as
unsure when asked ‘What do you understand to be the
© 2014 The Authors
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reason you have been referred to this clinic?’ and 29%
responded kidney disease. Less common responses were
specific to renal disease and included hypertension,
abnormal urine and fluid problems. Figure 1C shows
most were unsure when asked ‘What does it mean if you
have chronic kidney disease?’ Unsure and alcohol were
1083
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the most common responses to the question ‘What sort of
things do you think may lead to a person developing
kidney disease?’ (Fig. 1D). When age was divided into
quartiles, younger people were more likely to identify
alcohol as a risk factor for CKD (P ≤ 0.001). Differences in
patients’ age were not associated with recognising diabetes mellitus as a cause for CKD (P = 0.47). Those patients
who had previously been reviewed by a nephrologist
were not more likely to consider alcohol (P = 0.29) or
diabetes mellitus (P = 0.52) as risk factor for CKD.
Perhaps not surprisingly diabetic patients were more
likely to report diabetes mellitus as a cause for CKD (P <
0.001). Patients reporting alcohol (P = 0.054) or diabetes
mellitus (P = 0.19) as a risk factor for CKD were not
dependent on stage of CKD (stages 0–3 vs 4–5). Figure 1E
shows responses to ‘What symptoms might you have if
you had chronic kidney disease?’ The response ‘other’
included shortness of breath, kidney stones, itch and taste
disturbance. Lastly, Figure 1F shows responses to the
question ‘How do we treat chronic kidney disease?’ Most
patients were unsure or identified renal replacement
therapy (dialysis or transplantation).

Discussion
This study has shown that among newly referred patients
to a general nephrology outpatient clinic, most receive
limited or no education from their primary care physician. Many people are uncertain of the reason for referral
and most do not know what CKD is, what causes it or
how it is managed. Misunderstanding and misconceptions about CKD are common.
The finding of poor education by primary care providers prior to first nephrology clinic attendance is
unsurprising. CKD is common,8 but its recognition and
management in primary care, where multiple competing
health issues exist, could be improved. An Italian study
examining people with hypertension managed in
primary care found that 23% had CKD but this was only
diagnosed by the primary care physician in 3.9% of
cases.13 In Australia, CKD in general practice has been
shown to be under-recognised and under-treated.14,15
Furthermore, discussions with patients about CKD in the
primary care setting are rare and if they do occur, the
GP may use technical terms that hamper education.
These discussions occur more frequently with more
educated patients, longer consultations or when diabetes
is discussed.16 With the large burden of CKD in the
community, it is not possible (or necessary) for all
patients to attend a nephrology clinic and it is therefore essential that education about CKD occurs in the
primary care setting. Efforts such as the Kidney Check
Australia Taskforce12 and Kidney Health Australia’s
1084

guidelines for CKD management in general practice17 will
hopefully increase GP awareness and knowledge about
CKD. This should translate into improved patient outcomes and knowledge. For example, when a GP diagnoses CKD in a patient with hypertension, the doctor
manages the blood pressure better than if CKD is not
diagnosed.13
The poor kidney disease literacy noted in our study is
unlikely to be solely due to inadequate education by
the primary care physician. Knowledge among the Australian Diabetes, Obesity and Lifestyle study population,8 a sample of adults across Australia both with and
without CKD, found poor levels of knowledge about
CKD in the general community. This poor kidney
disease health literacy is not unique to Australia. In
America, awareness of CKD among people with an
eGFR <60 mL/min per 1.73 m2 was only 10% for
people with two to four markers of CKD and 16% for
people with ≥5 markers.18 Another American study
reported only 9% of those with albuminuria or eGFR
<60 mL/min per 1.73 m2 were aware they had kidney
disease.19
Patient-reported awareness in our study of the peak
consumer group, Kidney Health Australia, was poor. This
may reflect the low profile of kidney disease in the Australian health system. Kidney disease is not one of the
nine national health priority areas of Australian Governments,20 but does constitute one of the elements of the
National Service Improvement Framework for heart,
stroke and vascular disease.21
While our study is the first to examine knowledge
among patients newly referred to a nephrology clinic, the
problem of poor kidney disease health literacy extends to
those already known to renal units. Observational data
from North America has shown that only half of patients
with CKD stage 3–5 and seen at least four times in the
previous year by a nephrologist knew of haemodialysis,
peritoneal dialysis or renal transplantation.22 Furthermore, one third reported limited or no understanding of
CKD. Even among patients established on dialysis,
knowledge of phosphate and phosphate binder use is
poor.23 In our study, despite 28% of participants having
seen a nephrologist previously, overall knowledge was
generally poor.
There are reports of interventions to improve health
literacy successfully among patients with kidney disease.
A systematic review has shown efforts to improve diet
and fluid concordance among dialysis patients with
multicomponent interventions can be successful.24 In
Canada, one-on-one pre-dialysis education, provision of a
booklet and regular telephone follow up was associated
with increased time until commencement of renal
replacement therapy.7 Follow up of this group showed
© 2014 The Authors
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overall longer survival and longer survival after commencement of dialysis.25 Participation in the National
Kidney Foundation Kidney Early Evaluation Program
(KEEP) resulted in higher rates of pre-dialysis nephrologist care, peritoneal dialysis, pre-emptive transplant wait
listing and transplantation but not permanent vascular
access. Recently, a physician-delivered education tool has
made patients more aware they have CKD, their stage of
CKD and awareness of kidney function.1 Knowledge may
be further assisted by novel approaches such as a Medicare
education benefit in the United States for patients with
CKD stage 4.26
There are several limitations to our study that impact
the generalisability of the results. Our data are from a
single-centre and health literacy and primary care physician education practices along with awareness of renal
disease support organisations reported in this study may
not reflect those in other regions. The study relied on
patient recall of previous nephrologist consultation or
CKD education. Our population included few indigenous
patients. Poor CKD health literacy has been shown
among the Australian Indigenous population27 and hence
areas with larger indigenous populations may face a
greater challenge with kidney disease health literacy.
Non-English speakers were excluded and our population
did not have many non-white participants, groups that
have been found to have poorer health literacy in other
studies.28–31 Lastly, we did not use a validated scoring
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