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Abstract
Objective To investigate the decisional impact 
of an age- based chart of kidney function 
decline to support general practitioners (GPs) 
to appropriately interpret estimated glomerular 
filtration rate (eGFR) and identify patients with a 
clinically relevant kidney problem.
Design and setting Randomised vignette study
Participants 372 Australian GPs from August 
2018 to November 2018.
Intervention GPs were given two patient case 
scenarios: (1) an older woman with reduced 
but stable renal function and (2) a younger 
Aboriginal man with declining kidney function 
still in the normal range. One group was given an 
age- based chart of kidney function to assist their 
assessment of the patient (initial chart group); 
the second group was asked to assess the patients 
without the chart, and then again using the chart 
(delayed chart group).
Main outcome measures GPs’ assessment of the 
likelihood—on a Likert scale—that the patients had 
chronic kidney disease (CKD) according to the 
usual definition or a clinical problem with their 
kidneys.
Results Prior to viewing the age- based chart 
GPs were evenly distributed as to whether they 
thought case 1—the older woman—had CKD or 
a clinically relevant kidney problem. GPs who 
had initial access to the chart were less likely 
to think that the older woman had CKD, and 
less likely to think she had a clinically relevant 
problem with her kidneys than GPs who had not 
viewed the chart. After subsequently viewing 
the chart, 14% of GPs in the delayed chart 
group changed their opinion, to indicate she was 
unlikely to have a clinically relevant problem 
with her kidneys.
Prior to viewing the chart, the majority of GPs 
(66%) thought case 2—the younger man—did 
not have CKD, and were evenly distributed as to 
whether they thought he had a clinically relevant 
kidney problem. In contrast, GPs who had initial 
access to the chart were more likely to think 
he had CKD and the majority (72%) thought he 
had a clinically relevant kidney problem. After 
subsequently viewing the chart, 37% of GPs in 
the delayed chart group changed their opinion 

to indicate he likely had a clinically relevant 
problem with his kidneys.
Conclusions Use of the chart changed GPs 
interpretation of eGFR, with increased recognition 
of the younger male patient’s clinically relevant 
kidney problem, and increased numbers classifying 
the older female patient’s kidney function as 
normal for her age. This study has shown the 

Summary box

What is already known about this 
subject?

 ► It is well known that kidney function 
declines with age, and that more than 
half of people older than 75 years 
have kidney function that is currently 
classified as chronic kidney disease.

 ► There are conflicting opinions 
about whether this represents an 
overdiagnosis, or whether it requires 
active treatment.

What are the new findings?
 ► This study is the first of its kind in 
using a chart of kidney function 
with age to determine general 
practitioners’ (GPs’) assessment of a 
patient’s kidney function.

 ► GPs in this study were more inclined 
to think an older patient’s kidney 
function was ‘normal’ after viewing a 
chart of kidney function decline with 
age.

 ► The age- related kidney function chart 
assisted GPs to recognise problematic 
kidney function in a younger male 
patient.

How might it impact clinical practice in 
the foreseeable future?

 ► The use of a ‘kidney age trajectory 
chart’ in this study has shown the 
potential to change GP classification 
of declining kidney function, in order 
to prevent both overdiagnosis and 
underdiagnosis.
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potential of an age- based kidney function chart to reduce both 
overdiagnosis and underdiagnosis.

Introduction
Chronic kidney disease (CKD) is a significant and growing 
problem worldwide, often existing with or preceding cardio-
vascular disease and diabetes.1 CKD is currently defined as an 
estimated glomerular filtration rate (eGFR)  <60 mL/min/1.73m2 
present for >3 months, irrespective of age.2 However, from a peak 
in the mid- 20s, kidney function declines with age at a rate of 
about 1 mL/min/1.73m2/year.3 There are, therefore, concerns over 
the classification of declining kidney function in older people, 
and the potential for overdiagnosis.4 A persistent eGFR of <60 mL/
min/1.73m2 is common in older people, with more than 40% of 
people over 70 years old meeting the current definition of CKD.5 
One- third of people with CKD are in stage 3a (eGFR 45–59 mL/
min/1.73m2), with the majority being older.4 The increased 
mortality risk for older patients in stage 3a is very small,6 and 
only a minority (<1%) of older patients with CKD will go on to 
have end- stage kidney disease.4 7 On the other hand, certain popu-
lation groups, such as Aboriginal Australians, have higher rates of 
end- stage renal disease and earlier onset of CKD, associated with 
higher rates of cardiovascular disease and diabetes.8

Current CKD guidelines for general practitioners (GPs) do not 
consider patient age, with management recommendations being 
based on absolute eGFR cut- off values, irrespective of age.2 9 10 
This may lead to overdiagnosis (the labelling of these people with 
disease) and overtreatment of patients who would otherwise not 
progress to kidney failure. Conversely, younger patients with a 
rapidly declining eGFR that is still in the normal range may not 
be recognised as having a clinical problem until their kidney func-
tion is substantially reduced.

To account for age, we propose an alternative model that 
allows GPs to make practical decisions about an individual 
patient, while considering the epidemiology of both end- stage 
kidney disease and cardiovascular risk. This alternative model 
uses a ‘kidney age trajectory chart’ as a tool to assist GPs in the 
diagnosis and management of patients with declining kidney 
function. The aim of the current study was to investigate how GPs 
would use an age- based chart to help interpret declining kidney 
function. Specifically, we hypothesised that the chart would help 
GPs appropriately identify patients with reduced kidney function 
relative to their age, according to both the current definition of 
CKD and whether the patient had a clinically relevant problem 
with their kidneys.

Methods
Development of the percentile chart
To test the hypothesis that a chart would assist GPs in inter-
preting the results of eGFR, we developed a percentile chart of 
kidney function compared with age. We used the serum creatinine 
data (n=11 247) from the Australian Diabetes, Obesity and Life-
style (AusDiab) study—a cross- sectional study of 11 247 Austral-
ians drawn from the community - whose recruitment strategy 
and methodology has been previously described.11 12 Creatinine 
was used to determine eGFR using the CKD- epi equation.13 The 
charts were constructed from the averages seen in each 5- year 
age group from <30 years to >85 years. Ideally, the charts would 
be constructed based on individual data from prospective cohorts 
followed over a longer time period, but the charts developed for 
this study are sufficiently accurate to demonstrate if clinicians are 

able to interpret these data for clinical purposes. Two percentile 
charts, one for each sex, were graphed with eGFR in each age 
bracket split into percentile lines from the 95th to the 5th percen-
tile. Stages 4 and 5 CKD were indicated on the chart, however, 
stages 3a and b (eGFR 45–59 mL/min/1.73m2 and 30–44 mL/
min/1.73m2, respectively) were not included, as identification of 
these stages was included in our questions for GPs (figure 1).

Study design
We conducted a randomised vignette study with GPs. An elec-
tronic questionnaire using the QualtricsXM platform was sent via 
email to a stratified random sample of Australian GPs through 
a third party database (AMPCo). This is a national database, 
containing the mailing address of most doctors in Australia. The 
first component of the questionnaire was a survey on GPs’ famili-
arity and confidence with the Australian CKD guidelines.9 Data on 
age, gender, experience level, higher qualifications, practice size, 
specific CKD training, confidence in CKD diagnosis and manage-
ment, and familiarity with the Australian CKD guidelines were 
collected. The second component of the questionnaire was the 
randomised vignette study, which is reported in this paper.

The GPs were presented with case scenarios for two different 
patients and asked how they would classify the kidney status 
of these patients. The GPs were randomised by the QualtricsXM 
programme to one of two groups and asked a series of questions. 
First, the GPs were randomised to receive the case scenarios and 

Figure 1 Percentile charts of estimated glomerular filtration rate (eGFR) 
as affected by age for a random sample of 11 247 Australian male and 
female study participants. Current ranges for stages 4 and 5 chronic 
kidney disease (CKD) are indicated. Created by the authors. Permission 
to use.
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the kidney age trajectory charts at the same time (initial chart 
group), and then answered the questions about kidney status. 
The second group received the case scenarios without the chart, 
and then answered the questions about kidney status. They were 
subsequently given the chart and asked to respond to the same 
questions again (delayed chart group). They were unable to go 
back and view their original answers. The case vignettes were also 
presented to the GPs in random order.

Case scenarios
The first case was a healthy 76 year- old woman whose eGFR was 
58 mL/min/1.73m2, with no albuminuria, and both these parame-
ters had been stable for 12 months. She had no significant medical 
history or family history. Her lipids and glucose levels were in the 
normal range. She was overweight, and had borderline but stable 
hypertension (blood pressure (BP) 140/90 mm Hg). GPs needed 
to determine that her kidney function was classified as stage 3a 
CKD by the current standard definition, and that her eGFR was 
very common for her age, being on the 50th percentile (see online 
supplemental appendix cases).

The second case was a 45 year- old Aboriginal man with an 
eGFR of 65 mL/min/1.73m2, which had dropped from 70 mL/
min/1.73m2 1 year previously. He had no albuminuria. He was 
an ex- smoker, with an extensive family history of diabetes, but 
no significant personal medical history. He was overweight with 
borderline hypertension (BP 140/90 mm Hg). Information that 
the GPs needed to determine was that this patient did not meet 
the current definition of CKD, as his eGFR was  >60 mL/min/1.
73m2and he had no albuminuria. However, he had a number of 
risk factors for CKD, and it was very likely he had a signifi-
cant problem with his kidney function because his eGFR was on 
the 5th percentile for his age (see online supplemental appendix 
cases).

Questionnaire
On the percentile charts, GPs were asked to plot both patients’ 
eGFR, and to state on which percentile line the patients’ results 
fell. For the initial chart group this was done prior to the questions 
about interpretation of the chart. For the delayed chart group this 
was done after they were asked to consider the scenarios a second 
time, in conjunction with the charts. GPs were then asked to delin-
eate on a Likert scale whether the patients had CKD according to 
the ‘usual definition’. The first stages of CKD (stages 3a and b) 
were not indicated on the chart (figure 1). GPs were also asked to 
delineate on a Likert scale how likely they thought the patients 
had a clinical problem with their kidneys.

Outcomes
The primary outcome was the comparison between the initial 
chart group, and the delayed chart group’s first response (before 
they had seen the chart), in order to determine whether the chart 
caused a difference in GP responses to the following questions:

Question 1. Does the patient have CKD by the usual definition?
Question 2. Does the patient have a clinical problem with their 

kidneys?
We asked these very similar questions because we also wanted 

to determine whether GPs thought differently about CKD by its 
current standard definition (we report this as ‘defined CKD’), 
compared with what they thought might be clinically significant 
for a patient even if this did not meet the current CKD definition 
(we report this as ‘clinically relevant kidney problem’). We piloted 
the survey on six GPs and refined it based on their feedback, prior 
to wider distribution.

Secondary outcomes included whether there was a difference 
in the GPs’ responses to these two questions within the initial chart 
group and within the delayed chart group. The other secondary 
outcome was whether there was a change within the delayed chart 

Figure 2 Consort flow diagram. Created by the authors. Permission to use. GP, general practitioner.
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group from their first responses to subsequent responses to these 
two questions.

We also sought to determine whether any factors such as age, 
gender, level of experience and correct plotting of the chart were 
associated with the GPs responses after viewing the charts.

Data analysis
Statistical analysis was completed using the R statistics package 
(R Development Core Team 2019). χ2 tests were performed on 
binary data, and Wilcoxon rank- sum tests (Mann- Whitney) were 
performed on ordinal (Likert scale) data. Proportional odds power 
analysis for ordinal data was used to determine the minimum total 
number of survey participants to be 275 assuming a power of 
0.8, significance of 0.05 and assuming a conservative OR of 0.54. 
Likert scale data was converted from a 5- point to a 3- point scale 
for clarity in presentation of results. To calculate ORs, the Likert 
data was dichotomised, with the unsure group removed from the 
analysis.

Conditional inference trees were used to recursively partition 
ordinal responses to kidney function questions using ordinal 
or factorial survey responses for factors such as practitioner 
age, gender, experience level, higher qualifications, practice 
size, specific CKD training, confidence in topic, familiarity with 
CKD handbook9 and responses to reading the provided graph. 
This method was used to identify multivariate groups that have 
responded in significantly different ways. The Bonferroni method 
was used to define stop criteria with multiplicity adjusted p- values.

Results
The questionnaire was sent to 9500 GP email addresses. Four 
hundred and sixty- nine GPs (5%) responded to the questionnaire, 
and 390 participated in the randomised vignette study. Not all 
GPs provided an answer to all questions. GPs who did not answer 
all the case study questions were excluded (n=18) (figure 2). The 
observed findings, reported below, were similar with and without 
these partial respondents (data not shown). There were 190 
respondents in the initial chart group and 182 in the delayed chart 
group. Fifty per cent of respondents were male and 50% female, 
with the age spread of the respondents being consistent with the 
age range of Australian GPs.14 Characteristics of the two groups 
were similar to each other, and can be seen in table 1.

Case 1 (76-year-old woman)
Before viewing the percentile chart, and based only on the infor-
mation provided in the case study, a little more than half the GPs 
in the delayed chart group thought that the woman had defined 
CKD (52% thought it likely, 13% were unsure and 35% thought 
it unlikely). In contrast, GPs in the initial chart group were less 
likely to think she had defined CKD (37% likely, 13% unsure, 50% 
unlikely) compared with GPs who had not seen the chart (p<0.001 
(figure 3, table 2).

In response to the second question, just under half the GPs 
in the delayed chart group thought she had a clinically relevant 
kidney problem (47% thought it likely, 11% were unsure and 42% 

Table 1 Participant demographics

Total sample
(N=372*)

Delayed chart
(n=182*)

Initial chart
(n=190)

n % n % n %

Gender

  Female 188 50.7 95 52.5 93 48.9

  Male 183 49.3 86 47.5 97 51.1

Age

  <20–29 years 15 4.0 6 3.3 9 4.7

  30–39 years 102 27.5 46 25.4 56 29.5

  40–49 years 91 24.5 50 27.6 41 21.6

  50–59 years 80 21.6 39 21.5 41 21.6

  60–69 years 64 17.3 29 16.0 35 18.4

  70–79 years 19 5.1 11 6.1 8 4.2

Years of experience

  GP registrar 39 10.5 12 6.7 27 14.2

  <5 years 54 14.6 24 13.3 30 15.8

  5–10 years 69 18.6 39 21.7 30 15.8

  11–20 years 68 18.3 36 20.0 32 16.8

  21–30 years 60 16.2 30 16.7 30 15.8

  >30 years 80 21.6 39 21.7 41 21.6

Size of practice

  Solo practitioner 21 5.7 11 6.1 10 5.3

  2–5 GPs 137 36.9 75 41.4 62 32.6

  6–10 GPs 134 36.1 61 33.7 73 38.4

  >10 GPs 79 21.3 34 18.8 45 23.7

Correct plotting of chart

  Case 1: elderly woman 252 67.7 124 68.1 128 67.4

  Case 2: young man 320 86.0 157 86.3 163 85.8

Created by the authors. Permission to use.

*One participant did not specify all values.

GP, general practitioner.
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thought it unlikely), while GPs in the initial chart group were less 
likely to think she had a clinically relevant kidney problem (25% 
likely, 8% unsure, 67% unlikely) (p<0.001) (figure 3, table 2).

After viewing the percentile chart, 15% of GPs in the delayed 
chart group changed their opinion about whether she had defined 
CKD, with 50% now thinking it unlikely she had CKD (p=0.0047). 
A similar proportion (14%) changed their opinion as to whether 
she had a clinically relevant kidney problem, with only 33% of 
GPs now indicating this was likely, and 54% indicating this was 
unlikely (p=0.0014).

Case 2 (45-year-old Aboriginal man)
Before viewing the percentile chart, based only on the information 
provided in the case scenario, the majority of GPs in the delayed 
chart group thought the man did not meet the criteria for defined 
CKD (21% likely, 13% unsure, 66% unlikely). In contrast, GPs in 
the initial chart group were more likely to think he had defined 

CKD (47% likely, 18% unsure, 35% unlikely) (p<0.001) (figure 4, 
table 2).

With respect to whether he had a clinically relevant problem 
with his kidney function, GPs’ responses in the delayed chart 
group were evenly distributed before the percentile chart was 
viewed (47% thought it likely, 9% were unsure and 44% thought 
it unlikely). In contrast, more of the GPs in the initial chart group 
thought he had a clinically relevant problem with his kidneys 
(72% likely, 9% unsure, 19% unlikely), compared with the GPs 
in the delayed chart group who had not seen the chart (p<0.001) 
(figure 4, table 2).

After viewing the chart, 42% of GPs in the delayed chart group 
changed their opinion to state he had defined CKD (p<0.001). 
Thirty- seven per cent of GPs in the delayed chart group changed 
their opinion to indicate he was also likely to have a clinically 
relevant problem with his kidneys (p<0.001). The proportion of 
GPs who thought he was likely to have a clinical problem with his 

Figure 4 Proportion of general practitioners (GPs) classifying (Likert 
scale) a 45- year- old Aboriginal man with (A) chronic kidney disease or (B) 
a clinical kidney problem, before and with using a chart (delayed chart 
group, n=182) describing kidney function as affected by age, compared 
with GPs supplied with the chart initially (initial chart group, n=190). 
The numbers in the graph refer to the number of GPs in the groups. 
The arrows represent the direction of change of opinion of GPs before 
and with the chart in the delayed chart group. Created by the authors. 
Permission to use.

Figure 3 Proportion of general practitioners (GPs) classifying (Likert 
scale) a 76- year- old woman with (A) chronic kidney disease or (B) a 
clinical kidney problem, before and with using a chart (delayed chart 
group, n=182) describing kidney function as affected by age, compared 
with GPs supplied with the chart initially (initial chart group, n=190). 
The numbers in the graph refer to the number of GPs in the groups. 
The arrows represent the direction of change of opinion of GPs before 
and with the chart in the delayed chart group. Created by the authors. 
Permission to use.

Table 2 GP responses before viewing the chart compared to with the chart initially

GP response Total sample*
Delayed chart 
(Before) Initial chart OR 95% CI

Elderly woman has defined kidney disease N=324 n=159 n=165

  Likely 165 (51%) 95 (60%) 70 (42%) 0.50 0.32 to 0.77

  Unlikely 159 (49%) 64 (40%) 95 (58%)

Elderly woman has a clinically relevant kidney problem N=336 n=162 n=174

  Likely 132 (39%) 85 (52%) 47 (27%) 0.34 0.21 to 0.53

  Unlikely 204 (61%) 77 (48%) 127 (73%)

Aboriginal man has defined kidney disease n=314 n=159 n=155

  Likely 127 (40%) 38 (24%) 89 (57%) 4.29 2.65 to 6.97

  Unlikely 187 (60%) 121 (76%) 66 (43%)

Aboriginal man has a clinically relevant kidney problem n=338 n=165 n=173

  Likely 222 (66%) 85 (52%) 137 (79%) 3.58 2.22 to 5.77

  Unlikely 116 (34%) 80 (48%) 36 (21%)

Created by the authors. Permission to use.

*To calculate the OR, we dichotomised this variable into ‘likely’ and ‘unlikely’ and removed the ‘unsure’ response group.

GP, general practitioner.
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kidneys was higher than those who thought he was likely to have 
defined CKD (84% vs 62%, p<0.001).

An analysis of demographic factors associated with the GPs’ 
responses for both groups, revealed that there was no associa-
tion between their responses and the following factors: age, 
gender, length of practice, number of GPs at the practice, qual-
ifications, CKD training, guideline familiarity and confidence in 
CKD management. The only factor which grouped significantly 
different responses was whether they plotted the chart correctly 
(including after viewing the chart for the delayed chart group). 
For case 1, on receiving the chart, the proportion of GPs across 
both the initial and delayed chart groups who plotted the chart 
correctly (stating she was nearest the 50th percentile) was 68%, 
with an additional 19% stating she was nearest the 25th percen-
tile. The proportion plotting the chart correctly was equivalent in 
each group (table 1). For case 2, on receiving the chart, 86% of GPs 
(across both the initial and delayed chart groups) plotted the chart 
correctly, stating he was nearest the 5th percentile. The proportion 
plotting the chart correctly was equivalent in each group (table 1). 
GPs who plotted the chart correctly were less likely to think case 1 
had defined CKD, or a clinically relevant kidney problem. For case 
2, GPs who plotted the chart correctly were more likely to think he 
had defined CKD and a clinically relevant kidney problem.

Discussion
This study has shown that GPs who use a ‘kidney age trajectory 
chart’ are more likely to classify an older patient as non- diseased 
compared with GPs who do not use the chart. It has also shown 
that GPs who have access to the chart are more likely to correctly 
identify a clinical problem in a younger person who does not meet 
the standard definition for CKD. This study suggests that chart 
use has the potential to improve the identification of patients 
who may otherwise be underdiagnosed for kidney disease, as well 
as helping to prevent the overdiagnosis in the case of an older 
patient with mild reduction of kidney function.

In the case of the older woman, use of the chart changed GPs 
from being equivocal about whether she had a clinically relevant 
problem with her kidneys, to thinking she was less likely to have 
a clinically relevant problem. Use of the chart also resulted in half 
of the GPs thinking she did not meet the definition of CKD. This 
patient did in fact meet the current definition of stage 3a kidney 
disease. However, this information was not explicitly available to 
GPs on the percentile chart. There is debate as to whether an older 

patient with stable or a mild reduction in kidney function should 
be diagnosed with CKD, or whether this is an overdiagnosis that 
should instead be considered as age- related decline.4 6 The finding 
that half the GPs thought she was unlikely to have defined CKD, 
and that a majority thought she was unlikely to have a clinically 
relevant problem with her kidneys shows the potential for an age- 
related chart to prevent labelling her with a disease that is unlikely 
to have any significant clinical effects. This perception of GPs as 
to her non- diseased state warrants further exploration, including 
how this affects their surveillance and management of the 
patient. Important considerations would include how frequently 
they would review the patient, whether they would refer her to 
a nephrologist and how they consider medication prescription in 
older people.

In the case of the young Aboriginal man, relying on the 
current definition of CKD might inhibit recognition of his clin-
ically significant decline in kidney function. If the GPs knew the 
current definition of CKD, then they should have stated that the 
man was unlikely or highly unlikely to have CKD by the usual 
definition, because his eGFR was above 60 mL/min/1.73m2, with 
no proteinuria. However, given the risk factors in this patient’s 
history, and the fact that his kidney function had dropped by 
5 mL/min/1.73m2 in 12 months, there were reasons to indicate 
that he might have a clinically relevant kidney problem. Only a 
minority of GPs recognised this based on the case history alone. 
Using an age- related percentile chart changed the perception of 
a large proportion of GPs to correctly recognise he likely had a 
clinically relevant decline in his kidney function.

A limitation of this study was that it was scenario- based rather 
than using actual clinical decisions. The chart may perform differ-
ently in the clinical environment on real patients, so this requires 
further research. We were trying be neutral in our language with 
the two questions posed to the GPs, as we were exploring the 
GPs’ knowledge of the current guidelines as well as their thinking 
about clinically relevant functional kidney loss. We did not want 
to lead GPs to think the cases had CKD based on our wording. 
This may have led to the GPs’ subjective interpretation of our 
terminology. We mitigated this by piloting the survey on a group 
of GPs and gaining their feedback prior to formally distributing 
the survey.

The chart was developed from cross- sectional data in the 
Australian population from the AusDiab study.12 Most people in 
the AusDiab study were Europid, and Aboriginal Australians and 

Figure 5 A sample patient biochemistry report with automated eGFR chart generation. Created by the authors. Permission to use. CKD, chronic kidney 
disease; eGFR, estimated glomerular filtration rate.
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other ethnicities were not well represented. So, the chart used in 
this study may not be generalisable to Aboriginal people or other 
ethnicities, or applicable to other populations. Another poten-
tial limitation is that we did not define the ethnicity of the older 
woman in case 1 in order to focus attention on her age. Defining 
the older woman’s ethnicity (as we did in case 2) may have altered 
GPs responses. Charts based on data from multiple populations 
should be developed and tested. However, charts based on a racial 
or ethnicity correction should only be considered with caution, 
as ethnicity- based charts derived from populations experiencing 
socioeconomic inequity may unintentionally reflect the negative 
consequences of socioeconomic disadvantage rather than ethnic- 
specific factors associated with ageing kidney function.15

A proportion of GPs did not correctly plot the patients’ eGFRs 
onto the chart. GPs who plotted the chart correctly were less likely 
to think the older woman had defined CKD, or a clinically relevant 
kidney problem. For case 2, GPs who plotted the chart correctly 
were more likely to think the young man had defined CKD and a 
clinically relevant kidney problem. Incorrect plotting of the chart 
could be due to a number of factors including the design of the 
chart (there were minimal gridlines), or the size of the electronic 
device used by the GPs to view the chart (smartphone or computer 
screen). Further research is warranted on formats, for example, 
using a chart automatically plotted with a patient’s pathology 
report that can be tracked over time (figure 5). This would negate 
the effect of a GP manually plotting the chart, and could answer 
the question of how the chart performs in clinical practice with 
real patients. Automatically plotting the eGFR on the chart could 
potentially further improve the GPs identification of patients’ 
normal or problematic kidney function.

Conclusion
The use of a ‘kidney age trajectory chart’ in this study has shown 
the potential to change GP classification of declining kidney func-
tion, in order to prevent both overdiagnosis and underdiagnosis. 
Further research is warranted to determine how this subsequently 
affects GPs’ management decisions about patients, and trialling 
this chart in the clinical environment would inform how the chart 
performs on different patients in different clinical settings.
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