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Abstract. Australian guidelines recommend annual screening andmonitoring of chronic kidney disease (CKD) in people
with type 2 diabetes (T2D). A cross-sectional study utilising data fromNPSMedicineWiseMedicineInsight program from
June 2015 to May 2016 was undertaken to explore: (1) the proportion of patients with T2D attending general practice who
have had screening for, or ongoing monitoring of, CKD; (2) the proportion of patients without a documented diagnosis of
CKD who have pathology consistent with CKD diagnosis; and (3) the patient factors associated with screening and the
recording of a diagnosis of CKD. Of 90 550 patients with T2D, 44 394 (49.0%) were appropriately screened or monitored.
There were 8030 (8.9%) patients with a recorded diagnosis of CKD, whereas 6597 (7.3%) patients had no recorded
diagnosis of CKD despite pathology consistent with a diagnosis. Older age and diagnosis of hypertension or
hyperlipidaemia were associated with increased odds of CKD diagnosis being recorded. Older patients, males, those with
recorded diagnoses of hypertension or hyperlipidaemia and those who had their medical record opened more frequently
were more likely to be screened appropriately. Screening andmonitoring of CKD appears suboptimal. Research to explore
barriers to screening, recording and monitoring of CKD, and strategies to address these, is required.
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Introduction
Type 2 diabetes (T2D) affects over one million Australians
(Diabetes Australia and National Diabetes Services Scheme
2015). The majority of medical care for people with T2D is
provided in general practice, with an estimated six million
encounters between GPs and people with T2D in the year
2015–16 (Britt et al. 2016). Diabetes is a risk factor for chronic
kidney disease (CKD), and as a result, national guidelines exist
for the screening and monitoring of CKD in this population
(Kidney Health Australia 2015; Royal Australian College of
General Practitioners 2016).

Chronic kidney disease is defined as either an estimated
glomerular filtration rate (eGFR) of <60 mL/min/1.73 m2,
kidney damage or both that lasts more than 3 months. There are
five stages of CKD, which are defined by the filtration rate of the
kidney (eGFR) and amount of albumin (a type of protein) in
the urine (Kidney Health Australia 2015). CKD is associated
with an increased risk of end-stage kidney disease requiring
dialysis or transplant, and an increased risk of cardiovascular
disease and death. These risks are further increased when
diabetes and CKD co-exist (KDIGO 2013a). Diabetes is

currently the most common cause of end-stage kidney failure in
Australia, accounting for one-third of cases (Deloitte Access
Economics 2011). As symptoms are not usually present until
CKD has progressed to stage four or five, there is a need for
screening in people at risk of developing this condition to
facilitate early diagnosis and treatment.

Annual testing of eGFR (by a blood test) and urine albumin/
creatinine ratio (ACR) (by a urine test) is recommended in
clinical practice guidelines internationally and within Australia
for screening and monitoring of CKD in people with diabetes
(KDIGO 2013b; Royal Australian College of General
Practitioners and Diabetes Australia 2014; Kidney Health
Australia 2015; American Diabetes Association 2017), and
incentive payments are made to general practices for
undertaking thesemeasures as part of thediabetes annual cycle of
care (Australian Department of Human Services 2016).
Screening and detection of CKD is critical to optimally manage
this condition, including the use of protective medicines (e.g.
angiotensin-converting enzyme inhibitors or angiotensin 2
receptor antagonists) to reduce the development of complications
including cardiovascular disease and end-stage renal failure
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(KDIGO 2013a; Kidney Health Australia 2015). Recording of
CKD as a diagnosis in the medical record is also important to
ensure that patients and healthcare providers are aware of the
diagnosis and can benefit from prompts in the medical software
to assist with safe prescribing of medicines and appropriate
monitoring of CKD.

Identifying the factors associated with screening and
recognition of CKD is important to provide feedback to GPs and
support health services to review and improve the screening,
diagnosis and recording of CKD in general practice.

The aims of this study were to investigate: (1) the proportion
of people with T2D attending Australian general practice who
have had screening for, or ongoing monitoring of, CKD; (2) the
proportion of patients with T2Dwithout a documented diagnosis
ofCKDwhohave pathology consistentwithCKDdiagnosis; and
(3) the patient factors associated with screening and recording of
a diagnosis of CKD for people with T2D in Australian general
practice

Methods
Design and setting

A cross-sectional observational study was conducted using
de-identified data from NPS MedicineWise MedicineInsight
collected between 1 June 2015 and 31 May 2016. This program
collects demographic, anthropometric, pathology test requests
and results and prescription and medical history data from GP
clinical software. Data were collected from 495 Australian
general practices that provide care to up to 3.8million patients
across every Australian state and mainland territory. The gender
and age of patients in the MedicineInsight dataset is similar to
national statistics reported by theAustralianBureau of Statistics.
Most general practices participating in MedicineInsight are in
major cities (59.0%) and inner and outer regional areas (24.5
and 12.6% respectively) (MedicineInsight 2016).

Study sample

Patients aged 18 years or older with a diagnosis of T2D recorded
in thediagnosis, history, reason forvisit or reason forprescription
fields (at any time in their medical record), marked as an active
patient at 1 June2016andwith at least one encounter registered in
the 12-month study period were included in this study. Active
patients were defined as those with at least three visits to the
general practice from 1 June 2014 to 1 June 2016 and were not
marked as deceased.

Measures and definitions

Patient factors
Age based on year of birth, gender, indigenous status,

rurality and Socio-Economic Indexes for Areas (SEIFA) decile
(Australian Bureau of Statistics 2013) were utilised as
demographic factors.

Diagnoses
Patients with a diagnosis of CKD, T2D, hypertension or

hyperlipidaemia in reason for encounter, diagnosis and reason
for prescription fields were identified, and an additional search
to capture diagnoses recorded in free text, including spelling
variations, was also undertaken. A complete list of the search
terms is available on request.

Pathology
Results of eGFR, ACR and haemoglobin A1c (HbA1c) tests

were identified using text searches on pathology test names
(as, for example, a HbA1c test may be recorded as HbA1c or
glycated HbA1c or Haemoglobin A1c) and Logical Observation
Identifiers Names and Codes (LOINC), a code for a pathology
test that is provided by pathology laboratories (Regenstrief
Institute 2018).

Screening, diagnosis and monitoring of CKD was based on
guidelines published by Kidney Health Australia (2015).
Briefly, the most recent eGFR and ACR result during the
12-month study period was reviewed for those without a
recordeddiagnosis ofCKD. If thesewere abnormal, the twomost
recent eGFRs and ACRs were reviewed for evidence of CKD;
these results had to be at least 3 months apart. Screening for
CKD and monitoring of diagnosed CKD was defined as
incomplete if patients had not undertaken at least one eGFR test
and at least one ACR test in the 12-month study period.

Encounters
Number of days that at least one encounter was registered

in the electronic medical record was used as a proxy for patient
engagement with the practice. An encounter is registered when
an electronic medical record is opened; this may occur, for
example, during a consultation, when opening the file to review
patient data or when writing a prescription even if the patient is
not present. Any encounters coded as administrative were not
included in the analysis.

Statistical analyses

Analyses were performed using Stata (ver. 13.1, StataCorp,
College Station, TX, USA). Patient characteristics were
summarised using descriptive statistics. A population-
averaged multivariable logistic regression with robust
standard errors that accounted for clustering at the practice
level was used to estimate the relationship between
explanatory variables and the recording of CKD as a diagnosis
compared to those with biochemical evidence of CKD but
no recorded diagnosis. These variables included age, gender,
Indigenous status, smoking status, SEIFA decile, latest
HbA1c, diagnosis of hypertension recorded, diagnosis of
hyperlipidaemia recorded and number of days that an

What is known about the topic?
* National guidelines promote the annual screening for,
or monitoring of, chronic kidney disease in patients
with type 2 diabetes.

What does this paper add?
* This study found, based on a national general practice
dataset, that screening, monitoring and recording of
CKD diagnosis is suboptimal.
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encounter was registered in the medical record. Multivariable
multinomial logistic regression with practice identification as
the primary sampling unit was used to obtain estimates of the
association between the variables listed above and screening
for CKD in patients without a recorded diagnosis of CKD. The
model had three outcome levels, the base level being those
who were not screened for CKD (no pathology results
recorded). The remaining two outcome levels included those
who were screened appropriately and those incompletely
screened. Odds ratios (ORs) with 95% confidence intervals
and P-values were reported for each model. Explanatory
variables with skewed distributions were transformed using a
log to the base 2 transformation so that ORs represented the
effects of a doubling in the explanatory variable.

Ethics approval for this study was obtained from the Human
Research Ethics Committee at the University of Melbourne
(HREC ID 1544943). Data access was approved by the

independent Data Governance Committee for MedicineInsight
(Ref: 002–2015).

Results
There were 90 550 people with T2D included in the study. Their
characteristics are summarised in Table 1. Of these, 48 723
(53.8%) were male, with a mean age of 65.8 years and a median
HbA1c of 50 mmol mol–1. Most patients (83 942 (92.7%)) had
more than 2 days where at least one encounter was registered
in the medical record in the 12-month study period.

Monitoring of diagnosed CKD

A diagnosis of CKD was recorded for 8030 (8.9%) patients. Of
these, 4496 (56.0%) had at least one eGFR test and at least one
ACR test for ongoing monitoring, as recommended by Kidney
Health Australia guidelines (Kidney Health Australia 2015). Of

Table 1. Characteristics of people with type 2 diabetes
Note: percentages for patient characteristics may not sum to 100 due to rounding. Note: most recently recorded HbA1c
and glomerular filtration rate values if more than one was available in the 12-month study period. SEIFA decile of
relative socioeconomic advantage and disadvantage based on postcode. Total number of days the medical record was
opened during the 12-month period; records opened more than once on the same day were only counted once. HbA1c,
haemoglobin A1c; IQR, interquartile range; NGSP, National Glycohemoglobin Standardisation Program; IFCC,
International Federation of Clinical Chemistry and Laboratory Medicine; SEIFA, Socio-Economic Indexes for Areas;

eGFR, estimated glomerular filtration rate

Patient characteristics (N = 90 550)
n (%) Missing n (%)

Gender 27 (0.03)
Male 48 723 (53.8)

Age (years) (mean (s.d.)) 65.8 (13.3) –

Current smoker 10 074 (12.1) 7107 (7.9)
HbA1c (median (IQR)) 21 548 (23.8)
NGSP (%) 6.7 (6.1–7.7)
IFCC (mmol mol–1) 50 (43–61)

Recorded diagnosis of hypertension 57 610 (63.6) –

Recorded diagnosis of hyperlipidaemia 43 184 (47.7) –

Indigenous status 21 784 (24.1)
Aboriginal, Torres Strait Islander or both 2644 (3.8)

Rurality 574 (0.6)
RA1 – Major Cities of Australia 55 396 (61.6)
RA2 – Inner Regional Australia 22 375 (24.9)
RA3 – Outer Regional Australia 10 839 (12.1)
RA4 – Remote Australia 1090 (1.2)
RA5 – Very Remote Australia 276 (0.3)

SEIFA decile (median (IQR)) 5 (3–8) 679 (0.7)
Estimated glomerular filtration rate (eGFR; mL/min/1.73m2) 19 573 (21.6)
>60 55 076 (77.6)
30–59 13 701 (19.3)
15–29 1761 (2.5)
<15 439 (0.6)

Number of days the medical record was opened 48 (0.05)
1–2 6560 (7.3)
3–4 8610 (9.5)
5–7 14 177 (15.7)
8–12 21 702 (24.0)
13–24 27 528 (30.4)
25–52 10 964 (12.1)
>52 961 (1.1)
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the remainder, 1018 (12.7%) patients had no monitoring (no
eGFR test and no ACR test) and 2516 (31.3%) had incomplete
monitoring (eGFR test or ACR test only).

Screening for CKD

Screening for CKD and its associated outcomes are shown in
Fig. 1.Overall, 82 520 (91.1%)ofpatients didnothavea recorded
diagnosis of CKD. Of these, 6597 (8.0%) had a diagnosis of
CKD based on their pathology results. Just over one-quarter
(25 331/82 520, 30.7%) of patients had incomplete screening
(e.g. either at least one eGFR only or at least one ACR only).
There was no evidence of screening for 16 873 (20.4%) people.

Patient factors associated with recording of CKD diagnoses

There was evidence of an association between age, smoking,
HbA1c, recorded diagnoses of hyperlipidaemia or hypertension
and a recorded diagnosis of CKD compared to those with
biochemical evidence of CKD but no recorded diagnosis
(Table 2). Older patients and those with a recorded diagnosis
of hypertension or hyperlipidaemia were more likely to have a
CKD diagnosis recorded. Current smokers (compared to non-
smokers) and those with higher HbA1c were less likely to have
a diagnosis of CKD recorded.

Patient factors associated with screening of CKD

In those without a recorded diagnosis of CKD, the odds of
screening (versus no screening) were higher in older patients,
males, those with a recorded diagnosis of hypertension or
hyperlipidaemia and those who had their record opened on a
greater number of days (Table 3). Males, those with a recorded

diagnosis of hypertension or hyperlipidaemia and those who
had their record opened for a greater number of days were more
likely to be completely screened than incompletely screened.
Smokers (compared with non-smokers) were more likely to be
incompletely screened than completely screened.

Discussion
Screening for, and labelling of, CKD in the general population is
controversial (Moynihan et al. 2013). However, diabetes is a
significant predictor of CKD progression and mortality in a
general practice population (Shardlow et al. 2016), and screening
for CKD has been demonstrated to be cost-effective in people
with diabetes (Komenda et al. 2014). Currently, two national
clinical practice guidelines and the Diabetes Annual Cycle of
Care incentive payment recommend at least annual testing of
eGFR and ACR for people with type 2 diabetes (Australian
Institute of Health and Welfare 2013; Kidney Health Australia
2015; Royal Australian College of General Practitioners 2016).
Our study is the first Australian study to explore CKD screening,
diagnosis and recording in people with T2D in a nationally
representative dataset containing routinely recorded general
practice data. Themain finding of this study was that monitoring
of diagnosed CKD and screening of people with T2D for CKD
appears to be suboptimal. This was despite a HbA1c reading
of <53 mmol mol–1 (7%), the general target recommended
in Australian T2D guidelines (Royal Australian College of
General Practitioners 2016), recorded for more than half the
study population. Our main study findings directly contrast with
a recent survey of Australian GPs, in which 99.5% of the 656
respondents self-reported that they assess kidney health at least

No CKD diagnosis 
recorded in file
   n = 82 520 

Recommended screening

40 015 (48.7%)

No evidence of CKD  
25 996 (65.0%)

Evidence of CKD 

4918 (12.3%)

Follow up required to
confirm abnormal test

results

9101 (22.7%)

Incomplete screening

25 331 (30.8%)

No evidence of CKD 
20 194 (79.7%)

Evidence of CKD

1679 (6.6%)

Follow up required to
confirm abnormal test

results

3458 (13.7%)

No screening 
16 873 (20.5%)

Missing pathology results
301 (0.3%)

Fig. 1. Screening for chronic kidney disease (CKD) and its associated outcomes. Recommended screening: �1
estimated glomerularfiltration rate (eGFR) and�1 albumin/creatinine ratio (ACR). Incomplete screening:�1 eGFR
or�1 ACR. For missing pathology results, data indicated that pathology tests had been undertaken but results were
missing. As a result, adequacy of screening could not be determined for these people.
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annually for people with diabetes (Ludlow et al. 2015) and,
although not specific to a diabetes population, is consistent
with Pilotto et al. (2012), who reported that eGFR was not
recorded for 22% of people aged over 50 years attending 13
general practices participating in a quality improvement activity,
and Pefanis et al. (2018) who reported that 89.1% of patients
with identified CKD risk factors attending general practices in a

Victorian Medicare Local region did not receive recommended
screening. Approximately 20% of patients without a recorded
diagnosis of CKD in our study were not screened and 30% were
incompletely screened.

Documentation of CKD in the medical record is important to
assistwith safeprescribingofmedicines that are renally excreted,
impair renal function or may be nephrotoxic (Bell et al. 2013).

Table 2. Odds ratios from a multivariable logistic regression exploring patient factors associated with recording of chronic kidney disease (CKD)
diagnosis among all patients with evidence of CKD or recorded diagnosis of CKD

‘Other’ sex was not included in the analysis due to low numbers (n < 5). Note: data are from 1 June 2015 to 31 May 2016. A total of 301 (0.5%) patients with
no CKD diagnosis had pathology ordered but had missing test results and hence treated as missing data. SEIFA, Socio-Economic Indexes for Areas;

HbA1c, haemoglobin A1c; IQR, interquartile range; OR, odds ratio; CI, confidence interval. All data are presented as n (%) unless otherwise stated

N = 14 928 CKD diagnosis
recorded

No CKD diagnosis recorded
with evidence of

CKD

Odds of CKD diagnosis compared with no
CKD diagnosis recorded (with evidence of

CKD)
(N = 8030) (N= 6597)

OR 95% CI P-value

Age (years; mean (s.d.)) 74.6 (11.1) 73.3 (11.2) 1.01 (1.008–1.017) <0.001
Males 4346 (54.1) 3704 (56.2) 1.01 (0.94–1.10) 0.73
Aboriginal, Torres Strait Islander or both 257 (4.1) 128 (2.5) 1.16 (0.88–1.53) 0.3
Smoking status 0.04

Non-smoker (reference group) 3808 (50.0) 3091 (49.9) 1 – –

Smoker 505 (6.6) 494 (8.0) 0.82 (0.69–0.97)
Ex-smoker 3308 (43.4) 2615 (42.2) 1.02 (0.94–1.11)

Patient SEIFA decile (median (IQR)) 5 (3–8) 5 (3–8) 0.99 (0.97–1.01) 0.36
HbA1c (mmol mol–1) (median (IQR)) 50 (43–61) 52 (45–63) 0.76A (0.69–0.84) <0.001
Hypertension recorded 6599 (82.2) 5056 (76.6) 1.23 (1.11–1.35) <0.001
Hyperlipidaemia recorded 4597 (57.3) 3447 (52.3) 1.18 (1.09–1.29) <0.001
Number of days the patient record

was opened (median (IQR))
16 (9–25) 17 (11–25) 0.97A (0.92–1.01) 0.15

AEstimates are per doubling in HbA1c and the number of days the patient record was opened. These variables were log-transformed in the regression analysis.
Overall, 301 (0.4%) patients had no CKD diagnosis recorded and missing pathology data.

Table 3. Odds ratios from a multivariable multinomial logistic regression exploring patient factors associated with screening for chronic kidney
disease (CKD) among those without a recorded diagnosis of CKD

‘Other’ gender was not included in the analysis due to low numbers (n < 5). Note: data are from 1 June 2015 to 31 May 2016. Overall, 301 (0.5%) patients
with no CKD diagnosis had pathology ordered but had missing test results and hence treated as missing data. SEIFA, Socio-Economic Indexes for Areas;

HbA1c, haemoglobin A1c; IQR, interquartile range; OR, odds ratio; CI, confidence interval. All data are presented as n (%) unless otherwise stated

N = 82 520 Screened Incompletely
screened

Not screened Odds of screening compared
to no screening for those
without a CKD diagnosis

recorded

Odds of screening compared
to incomplete screening for

those without a CKD
diagnosis recorded

(N= 40 015) (N= 25 331) (N= 16 873) OR 95% CI P value OR 95% CI P value

Age (years; mean (s.d.)) 65.1 (12.2) 66.0 (13.7) 63.0 (14.5) 1.01 (1.006–1.017) <0.001 1.00 (0.99–1.00) 0.11
Males 21 984 (55.0) 13 405 (52.9) 8859 (52.5) 1.20 (1.06–1.36) 0.004 1.06 (1.01–1.10) 0.02
Aboriginal, Torres Strait Islander or both 1079 (3.4) 587 (3.2) 706 (5.8) 1.19 (0.87–1.64) 0.28 1.07 (0.88–1.29) 0.52
Smoking status – 0.93 <0.001

Non-smoker (reference group) 19 093 (50.5) 11 681 (50.6) 7502 (51.2) – – – –

Smoker 4147 (11.0) 2910 (12.6) 2491 (17.0) 1.00 (0.81–1.24) 0.83 (0.77–0.89)
Ex-smoker 14 578 (38.6) 8487 (36.8) 4655 (31.8) 1.02 (0.90–1.16) 1.02 (0.97–1.08)

Patient SEIFA decile (median (IQR)) 5 (3–8) 5 (3–8) 6 (3–8) 1.04 (0.99–1.09) 0.16 1.00 (0.97–1.02) 0.73
HbA1c (mmol mol–1; median (IQR)) 51 (43–61) 50 (43–61) 51 (43–62) 1.01A (0.83–1.22) 0.95 1.04A (0.97–1.13) 0.23
Hypertension recorded 25 782 (64.4) 15 659 (61.8) 9380 (55.6) 1.15 (1.03–1.29) 0.02 1.11 (1.04–1.18) 0.002
Hyperlipidaemia recorded 19 981 (49.9) 11 732 (46.3) 6740 (40.0) 1.19 (1.03–1.36) 0.02 1.11 (1.03–1.18) 0.003
Number of days the patient record

was opened (median (IQR))
12 (8–19) 12 (7–19) 5 (2–9) 1.52A (1.42–1.63) <0.001 1.06A (1.02–1.10) 0.003

AEstimates are per doubling in HbA1c and the number of days the patient record was opened. These variables were log-transformed in the regression
analysis. Overall, 301 (0.4%) patients had no CKD diagnosis recorded and missing pathology data.
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Recognition of CKD is also important to assess cardiovascular
risk and to determine appropriate targets for the treatment of
hypertension (Kidney Health Australia 2015). This study
suggests that recording is suboptimal, given that 8.0%of patients
with no documented CKD diagnosis had biochemical results
consistent with a diagnosis of CKD. Our finding that smokers
were less likely than non- or ex-smokers to have CKD recorded
when present and more likely to be incompletely than fully
screened was surprising, given that smoking is a recognised risk
factor for CKD and kidney health checks are recommended for
this population (Kidney Health Australia 2015). This result
would benefit from additional exploration with GPs to explore
whether they are less likely to perform confirmatory tests in
people who are smokers because they are assumed to have CKD.

Finally, increased number of days for encounters recorded
in the medical record were associated with higher odds of a
recorded diagnosis of CKD and complete screening for CKD.
This may indicate that increased engagement between GPs and
patients and continuity of care is associated with quality of care
according to guidelines. Further exploration is required to
understand this association and determine its association with
outcomes, given recent evidence that continuity of care is
associated with fewer admissions for ambulatory sensitive
conditions such as diabetes (Barker and Deeny 2017).

Our study suggests there is scope to further optimise
screening andmonitoringofCKDfor peoplewithT2D ingeneral
practice. An expanded role for general practice nurses has been
suggested in CKD screening, but barriers including CKD
knowledge and skills, time, a lack of activity-based funding and
patient reluctance to undertake screening activities unrelated
to the presenting complaint have been identified (Sinclair
et al. 2017). These factors would need to be addressed in the
development of strategies to improve screening and recording.
A qualitative study of GPs and general practice nurses in
England indicated concern about stigmatisation and guidelines
related to CKD screening and diagnosis, and that some practices
developed a sound working knowledge of CKD whereas
others only managed CKD according to pay-for-performance
measures and would benefit from additional education (Crinson
et al. 2010). This suggests that incentives such as the Diabetes
Practice Incentive Payment may not be sufficient to improve
quality in screening, diagnosis and management; there are plans
to discontinue this payment in 2019 and time-series analysis to
determine the effect of this change may provide an insight as
to the use of payments to support clinical work in Australian
general practice.

A recently published quality improvement activity in
general practice has provided evidence that electronic tools that
integrate with the medical record (Pen Computer Systems
Clinical Audit Tool, cdmNET chronic disease management
system and Primary Care Sidebar), supplemented with an
education program for GPs and practice nurses, may assist with
improved identification of patients that may benefit from
screening as well as documentation of CKD, with an
improvement in documentation from 7.8 to 24.4% of patients
with biochemical parameters suggestive of CKD over a 15-
month period (Pefanis et al. 2018). This suggests that technology
may be a key tool to increase screening, recognition and
recording of CKD, but the challenges of applying such tools

in a busy clinical setting with limited funding need to be
acknowledged.

Strengths and limitations

The major strength of this study is that it utilised a large national
dataset that contains routinely recorded data from a large
number of general practices. Diagnosis of CKD was based on
recommendations from Kidney Health Australia, utilising more
than one reading. However, there are several limitations that are
important to acknowledge. Not all pathology results may have
been in extractable fields (e.g. communicated to GPs in a letter
or hospital discharge summary rather than in an extractable
pathology field), and some GPs may have used other laboratory
tests, such as 24-h urinary protein excretion, rather than urine
ACR, which is recommended in the current Kidney Health
Australia guidelines, resulting in an over-reporting of no or
incomplete screening. Diagnoses and information such as
recording of smoking status was only able to be determined if
stored in extractable fields (not in progress notes or letters), and
we were not able to validate to what extent the data recorded
accurately reflects the status of the study population. It is
possible that some patients captured in the dataset may have
chronic disease screening performed elsewhere, particularly if
they attend multiple general practices, or have been captured
multiple times in this dataset if attending more than one general
practice participating in MedicineInsight. In addition, the use of
free text to record diagnoses may have resulted in an under-
reportingof diagnosedCKD.These factorsmayhave contributed
to why 16.2% of people with T2D had a diagnosis or pathology
results consistent with CKD in this study compared to the 31.5%
of people with diabetes who participated in the 2011–12
Australian Health Survey and had results suggestive of a
diagnosis of CKD (Australian Institute of Health and Welfare
2014). Finally, the number of days in which an encounter was
registered in the electronic medical record was used as a proxy
for patient engagement with the practice. This may be an
overestimate, as administrative tasks undertaken in the practice,
but not marked as such, can result in an encounter being
recorded.This could be accounted for in future studies by linkage
of the electronic medical record to claims for government-
subsidised encounters through the Medical Benefits Scheme.

Conclusion
Our study suggests that screening and monitoring of CKD
in people with type 2 diabetes in Australia is suboptimal, with
approximately one-fifth of people without a diagnosis of CKD
not having any screening and one in eight with a recorded
diagnosis not having any monitoring recorded in our 12-month
study period. Increased attention in screening and recording
of CKD is indicated for younger people with T2D, females,
smokers and those with lower HbA1c. Further research to
explore current barriers to screening, recording and monitoring
of CKD, and strategies to address these, including the use of
technology, is indicated.

Conflicts of interest
There are no relevant conflicts of interest to be declared.

CKD screening and diagnosis in general practice Australian Journal of Primary Health 285



Acknowledgements

We acknowledge the Shepherd Foundation for providing the funding for
this study. We also thank NPS MedicineWise MedicineInsight for
providing the data for this study.

References

American Diabetes Association (2017) 10. Microvascular complications
and foot care. Diabetes Care 40, S88–S98. doi:10.2337/dc17-S013

Australian Bureau of Statistics (2013) Census of population and housing:
socio-economic indexes for areas (SEIFA), Australia, 2011. (ABS:
Canberra, ACT, Australia) Available at http://www.abs.gov.au/ausstats/
abs@.nsf/DetailsPage/2033.0.55.0012011?OpenDocument [Verified 7
July 2013]

Australian Department of Human Services (2016) Practice incentives
program. (Australian Government Department of Human Services:
Canberra, ACT, Australia) Available at https://www.humanservices.
gov.au/health-professionals/services/medicare/practice-incentives-
program [Verified 2 November 2016]

Australian Institute of Health and Welfare (2013) Annual cycle of care.
(AIHW: Canberra, ACT, Australia) Available at http://www.aihw.gov.
au/diabetes-indicators/annual-cycle-of-care/ [Verified 10 June 2013]

Australian Institute of Health and Welfare (2014) ‘Cardiovascular Disease,
Diabetes andChronicKidneyDisease –Australian Facts: Prevalence and
Incidence.’ (AIHW: Canberra, ACT, Australia)

Barker I, Deeny SR (2017) Association between continuity of care in
general practice and hospital admissions for ambulatory care sensitive
conditions: cross sectional study of routinely collected, person level data.
BMJ (Clinical Research Ed.) 356, j84. doi:10.1136/bmj.j84

Bell JS,BlackerN,LeBlancVT,AldermanCP,PhillipsA,RowettD,RossiS,
Frank O, Husband A (2013) Prescribing for older people with chronic
renal impairment. Australian Family Physician 42, 24–28.

Britt H, Miller GC, Henderson J, Bayram C, Harrison C, Valenti L, Pan Y,
Charles J, Pollack AJ, Wong C, Gordon J (2016) General practice
activity in Australia 2015–16. The University of Sydney, Sydney, NSW,
Australia.

Crinson I, Gallagher H, Thomas N, De Lusignan S (2010) How ready
is general practice to improve quality in chronic kidney disease?
A diagnostic analysis. The British Journal of General Practice 60,
403–409. doi:10.3399/bjgp10X502100

Deloitte Access Economics (2011) ‘Two of a Kind (Kidneys in Diabetes):
the Burden of Diabetic Kidney Disease and the Cost Effectiveness of
Screening People with Type 2 Diabetes for Chronic Kidney Disease.’
(Deloitte Access Economics: Canberra, ACT, Australia)

Diabetes Australia and National Diabetes Services Scheme (2015)
Australian diabetesmap. (DiabetesAustralia: Canberra, ACT,Australia)
Available at http://www.ndss.com.au/Research/Australian-Diabetes-
Map/Map/ [Verified 27 June 2015]

KDIGO (2013a) Chapter 3. Management of progression and complications
of CKD. Kidney International. Supplement 3, 73–90. doi:10.1038/
kisup.2012.66

KDIGO (2013b) Chapter 1. Definition and classification of CKD. Kidney
International. Supplement 3, 19–62.

Kidney Health Australia (2015) ‘Chronic Kidney Disease (CKD)
Management in General Practice’, 3rd edn. (Kidney Health Australia:
Melbourne, Vic., Australia)

Komenda P, Ferguson TW,Macdonald K, Rigatto C, Koolage C, SoodMM,
Tangri N (2014) Cost-effectiveness of primary screening for CKD:
a systematic review. American Journal of Kidney Diseases 63, 789–797.
doi:10.1053/j.ajkd.2013.12.012

Ludlow M, Mathew T, Usherwood T, Fawcett K, Katz I, Johnson D,
Ramanathan S (2015) National General Practitioner Survey: chronic
kidney disease (CKD) detection and management. Nephrology 20,
60–89.

MedicineInsight (2016) ‘MedicineInsight Data Book’, Version 1.2,
December 2016. (NPS MedicineWise: Sydney, NSW, Australia)

Moynihan R, Glasock R, Doust J (2013) Chronic kidney disease
controversy: how expanding definitions are unnecessarily labelling
many people as diseased. BMJ (Clinical Research Ed.) 347, f4298.

Pefanis A, Botlero R, Langham RG, Nelson CL (2018) eMAP:CKD:
electronic diagnosis and management assistance to primary care in
chronic kidney disease. Nephrology, Dialysis, Transplantation 33(1),
121–128.

Pilotto LSJ, Ball PA, Smithard JM, Kennedy DRJ (2012) Electronic
records suggest suboptimal management of chronic kidney disease in
general practice. The Australian Journal of Rural Health 20, 195–199.
doi:10.1111/j.1440-1584.2012.01283.x

Regenstrief Institute (2018) ‘LOINC from Regenstrief: the International
Standard for Identifying Health Measurements, Observations and
Documents’ (Regenstrief Institute: Indianapolis, IN, USA)

Royal Australian College of General Practitioners (2016) ‘General Practice
Management of Type 2 Diabetes, 2016–2018.’ (Royal Australian
College of General Practitioners: Melbourne, Vic., Australia)

Royal Australian College of General Practitioners and Diabetes Australia
(2014) ‘General Practice Management of Type 2 Diabetes 2014–2015.’
(Royal Australian College of General Practitioners and Diabetes
Australia: Melbourne, Vic., Australia)

Shardlow A, McIntyre NJ, Fluck RJ, McIntyre CW, Taal MW (2016)
Chronic kidney disease in primary care: outcomes after five years in
a prospective cohort study. PLoS Medicine 13, e1002128. doi:10.1371/
journal.pmed.1002128

Sinclair PM, Day J, Levett-Jones T, Kable A (2017) Barriers and facilitators
to opportunistic chronic kidney disease screening by general practice
nurses. Nephrology 22, 776–782. doi:10.1111/nep.12856

286 Australian Journal of Primary Health J.-A. E. Manski-Nankervis et al.

www.publish.csiro.au/journals/py

dx.doi.org/10.2337/dc17-S013
http://www.abs.gov.au/ausstats/abs@.nsf/DetailsPage/2033.0.55.0012011?OpenDocument
http://www.abs.gov.au/ausstats/abs@.nsf/DetailsPage/2033.0.55.0012011?OpenDocument
https://www.humanservices.gov.au/health-professionals/services/medicare/practice-incentives-program
https://www.humanservices.gov.au/health-professionals/services/medicare/practice-incentives-program
https://www.humanservices.gov.au/health-professionals/services/medicare/practice-incentives-program
http://www.aihw.gov.au/diabetes-indicators/annual-cycle-of-care/
http://www.aihw.gov.au/diabetes-indicators/annual-cycle-of-care/
dx.doi.org/10.1136/bmj.j84
dx.doi.org/10.3399/bjgp10X502100
http://www.ndss.com.au/Research/Australian-Diabetes-Map/Map/
http://www.ndss.com.au/Research/Australian-Diabetes-Map/Map/
dx.doi.org/10.1038/kisup.2012.66
dx.doi.org/10.1038/kisup.2012.66
dx.doi.org/10.1053/j.ajkd.2013.12.012
dx.doi.org/10.1111/j.1440-1584.2012.01283.x
dx.doi.org/10.1371/journal.pmed.1002128
dx.doi.org/10.1371/journal.pmed.1002128
dx.doi.org/10.1111/nep.12856

