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Abstract
Objective To evaluate the extent of patient activation and
factors associated with activation in adults with comorbid
diabetes and chronic kidney disease (CKD).
Design A cross-sectional study.
Setting Renal/diabetes clinics of four tertiary hospitals
across the two largest states of Australia.
Study population Adult patients (over 18 years) with
comorbid diabetes and CKD (estimated glomerular
filtration rate <60 mL/min/1.73 m2).
Main outcome measures Patients completed the Patient
Activation Measure, the Kidney Disease Quality of Life and
demographic and clinical data survey from January to
December 2014. Factors associated with patient activation
were examined using χ2 or t-tests and linear regression.
Results Three hundred and five patients with median
age of 68 (IQR 14.8) years were studied. They were
evenly distributed across socioeconomic groups, stage
of kidney disease and duration of diabetes but not
gender. Approximately 46% reported low activation. In
patients with low activation, the symptom/problem list,
burden of kidney disease subscale and mental composite
subscale scores were all significantly lower (all p<0.05).
On multivariable analysis, factors associated with lower
activation for all patients were older age, worse selfreported health in the burden of kidney disease subscale
and lower self-care scores. Additionally, in men, worse
self-reported health in the mental composite subscale was
associated with lower activation and in women, worse
self-reported health scores in the symptom problem list
and greater renal impairment were associated with lower
activation.
Conclusion Findings from this study suggest that levels of
activation are low in patients with diabetes and CKD. Older
age and worse self-reported health were associated with
lower activation. This data may serve as the basis for the
development of interventions needed to enhance activation
and outcomes for patients with diabetes and CKD.

Introduction
Patient activation may be defined as the
ability and willingness of patients to take on
the role of managing their own health and

Strengths and limitations of this study
►► Several

biological and non-biological patient
variables were included as potential factors
influencing patient activation since the factors are
likely to be multifactorial.
►► The study was conducted across multiple sites
increasing the generalisability of the findings.
►► The limitations include that our findings may not be
generalised to culturally and linguistically diverse
populations.
►► The cross-sectional design of the study did not
permit us to assess temporal effects or to rule out
the potential for reverse causality with low activation
causing poor health.

healthcare1 and is related to the degree that
a patient participates or engages in specific
health behaviours.2–4 Previous studies of
patients with hypertension in primary care
settings suggest that patient activation is associated with patient outcomes, where low activated patients are more likely to smoke,5 have
a higher body mass index (BMI) and less likely
to achieve cholesterol and glycated haemoglobin targets.6 In patients with diabetes, high
activation has been associated with greater
engagement in exercise,7 fewer hospitalisations8 and improved glycaemic control.9 In
patients with hypertension5 10 11 and chronic
kidney disease (CKD)12 high activation is
associated with better blood pressure control
and in patients with end-stage kidney disease
higher activation is likely to improve uptake
of home dialysis.13
Low activation levels have been reported
in 25%–40% of the general population14 and
in patients living with chronic diseases.12 15 16
However, activation levels may vary considerably depending on the severity of the chronic
disease.17 18 Indeed, little is known about the
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also completed a corresponding clinical survey, the
Diabetes Renal Project (Doctors Survey) (see online
supplementary appendix 2). The questionnaire collected
information on patients’ medical history, clinical findings,
access to medical care for diabetes and CKD, medications
and investigations such as blood test results. All participants were provided with written informed consent and
317 agreed to participate. All local hospital and university human research ethics committees (Monash Health
Human Research Ethics Committee, Alfred Health
Research Ethics Committee, Monash University Human
Research Ethics Committee, Northern Sydney Local
Health District Human Research Ethics Committee,
Sydney Local Health District Human Research Ethics
Committee and the University of Sydney Human Research
Ethics Committee) approved this study.
Demographic and clinical variables
Age, gender, socioeconomic status (SES), stage of kidney
disease, duration of kidney disease and duration of
diabetes were all recorded as possible determinants of
patient activation. SES was estimated using the Australian Bureau of Statistics data.27 Postcodes were coded
according to the Index of Relative Social Disadvantage
(IRSD), a composite measure based on selected census
variables, which include income, educational attainment
and employment status. The IRSD scores for each postcode were then grouped into quintiles for analysis, where
the highest quintile comprised 20% of postcodes with the
highest IRSD scores (the most advantaged areas).
CKD stage as defined by the Kidney Disease: Improving
Global Outcomes (KDIGO) was used to define severity
of the disease.28 Duration of CKD was analysed as a
continuous variable. eGFR was calculated using the
CKD Epidemiology Collaboration (EPI) formula
eGFR=141×min(Scr/κ, 1)α×max(Scr/κ, 1)−1.209×0.993Age×
1.018×1.159, where Scr is serum creatinine (mg/dL), κ is
0.7 for women and 0.9 for men, α is –0.329 for women and
–0.411 for men, min indicates the minimum of Scr/κ or 1
and max indicates the maximum of Scr/κ or 1.29 We used
the CKD EPI formula because it is routinely reported in
Australia30 as the equation of choice and is recommended
by the KDIGO guidelines.31

Methods
Study design and participants
A cross-sectional study was conducted (as previously
described)25 of patients attending diabetes and renal
outpatient clinics of four public tertiary hospitals in
Victoria and New South Wales (Monash Health, Alfred
Health, Royal North Shore Hospital and Concord
Hospital) from January to December 2014. Participants
were eligible if they received their usual care at these
hospitals and had a diagnosis of diabetes (either type 1
or type 2) and CKD stages 3–5 (estimated glomerular
filtration rate (eGFR) <60 mL/min). The diagnosis of
diabetes followed WHO definition26 and was recorded
from patients’ prior inpatient or outpatient contacts.
Patients were recruited prospectively from clinics and the
following questionnaires were completed; the Diabetes
Renal Project (Patient Survey), Diabetes Renal Project
(Doctors Survey), the Summary of Diabetes Self-Care
Activities (SDSCA) questionnaire, the Kidney Disease
Quality of Life short form (KDQoL-36) and the Patient
Activation Measure (PAM-13) (online supplementary
appendices 1-5). The Diabetes Renal Project (Patient
Survey) (see online supplementary appendix 1) collected
demographic information (age, gender, country of birth,
language spoken at home) and clinical characteristics
such as duration of diabetes and CKD. For each patient
the site study staff or the clinician, using standardised
procedures that included health assessment templates,

Self-care
Self-care was assessed by the SDSCA questionnaire,32
which is a self-report measure of how often participants
performed diabetes self-care activities (see online supplementary appendix 3). The SDSCA measures several
dimensions of diabetes self-management with adequate
internal and test–retest reliability, and evidence of validity
and sensitivity to change.32 An overall Cronbach’s α coefficient of 0.63 has been reported.33 The SDSCA questionnaire has been used in several studies and settings34–36 to
evaluate self-care among adults with diabetes. This study
used a version of the SDSCA questionnaire that included
items assessing five domains of diabetes self-management: general diet (two items), specific diet (two items),
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activation levels of patients with multiple and complex
chronic diseases, including comorbid diabetes and CKD.
Among patients with diabetes and CKD, a sufficient
degree of activation is required for patients to perform
self-management behaviours such as blood glucose monitoring and medication self-management.19 Moreover, as
these patients face competing treatment demands especially when treatment recommendations for one condition conflict with or impede management of the other, or
when patients prioritise one condition over another,20–22
understanding the degree of patient activation becomes
even more important.
Missed opportunities to enhance activation among
patients with diabetes and CKD may result in more rapid
progression of CKD and development of associated
complications.23 Additionally, activation levels may fluctuate as the disease progresses and complications arise
necessitating matched changes in activation behaviour.24
Given the importance of patient activation for self-management in people with diabetes and CKD and ultimately
patient outcomes, it is important to establish the level of
activation in these patients and determine the patient
and disease characteristics that influence activation.
Consequently, the purpose of the present study was to (1)
examine to what degree patients with comorbid diabetes
and CKD are activated and (2) identify what modifiable
risk factors are independently associated with activation
levels in patients with comorbid diabetes and CKD.

Open Access

Health-related quality of life
Health-related quality of life (HRQoL) was assessed using
the English version of the Kidney Disease and Quality of
Life (KDQoL-36) questionnaire (see online supplementary appendix 4), which is a 36-item HRQoL survey with
five subscales, namely the 12-item Short Form Health
Survey measure of physical and mental functioning,
burden of kidney disease, symptom/problems list and
the effects of kidney disease subscales.37 Item scores were
summed for each scale and transformed on a scale of 0 to
100 with a higher score indicating better HRQoL.29 The
validity and reliability of the KDQoL-36 questionnaire has
been reported previously.38–40
Patient activation
A 13-item survey-based scale called the short form of the
PAM-13 that groups patients along a four-point levelling scale based on how activated patients are was used
to measure patient activation (see online supplementary
appendix 5). It has similar reliability and validity to the
22-item version across different ages, genders and health
condition status (Cronbach’s alpha of 0.91 and a Rasch
person statistic of 0.81 for the real and 0.85 for the model
on which it was based).3 41 The validity and reliability of
the PAM-13 has also been tested in various regions and
in patients with different conditions.42–45 Each item of
the form was scored on the five-point Likert response
scale. The raw scores were transformed from the original
metric to a 0–100 metric with higher scores indicating
higher activation levels. Based on the patient activation
score, patients were categorised into four levels: level 1
(score <47.0), level 2 (score 47.1–55.1), level 3 (score
55.2–67.0) and level 4 (score >67.0).41 The activation
levels were then dichotomised into low activation (levels
1 and 2) and high activation (levels 3 and 4) as reported
in previous studies.46 47
Data analysis
Normally distributed data are presented with mean and
SD as the measures of central tendency and dispersion,
respectively. Correspondingly, non-normally distributed
continuous data are presented with median and IQR
(thus 25th and 75th percentiles), respectively. All HRQoL
subscales were treated as continuous variables. First, the
four patient activation levels were dichotomised into
low activation group (levels 1 and 2) and high activation
group (levels 3 and 4). Second, χ2 or t-tests (as appropriate) were used to analyse differences or associations
between patient and disease characteristics and patient
activation. Third, using the PAM score as a continuous
variable, univariable regression models were performed
Zimbudzi E, et al. BMJ Open 2017;7:e017695. doi:10.1136/bmjopen-2017-017695

Figure 1 Patient inclusion flow diagram. eGFR, estimated
glomerular filtration rate.

in which each covariate was controlled for separately
to ascertain its potential importance. Covariates that
reached a significance level of p<0.10 or were of clinical
importance were included in stepwise backward multivariable linear regression models that investigated the
factors associated with patient activation for the entire
study population and stratified analyses according to
gender.48 Potential covariates were age, gender, subscales
of HRQoL, eGFR, BMI, SES and the composite self-care
score. CIs were reported at the 95% level and for all analyses, a p value<0.05 was considered statistically significant.
Cases with missing values were not included in the analyses after checking for the amount of missing data which
was minimal (less than 1%) for variables such as age,
eGFR, SES and duration of diabetes and kidney disease.
There was no pattern in the missing data on any variables.
All analyses were performed with IBM SPSS V.22 or Stata
V.12.1 (StataCorp).
Results
Patient characteristics
A total of 3028 patients were screened, 317 studied and of
those 305 included in the analyses after the exclusion of
nine patients who had their eGFR misclassified (>60 mL/
min/m2) and three patients who had incomplete PAM
data (figure 1). There were no differences in age, gender
and stage of kidney disease (for one study site) between
patients who participated and those who did not participate in the study (see online supplementary table
S1). The baseline demographic and clinical characteristics of the study population are shown in table 1. The
median age and IQR was 68 and 14.8 years, respectively,
with 59% of the population being over 68 years old and
30% were women. The patients were evenly distributed
across groups defined by SES and stage of kidney disease.
Approximately 20% were receiving dialysis treatment.
3
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exercise (two items), blood glucose testing (two items)
and foot care (two items).32 The medication self-management domain was excluded because of its ceiling effects
and lack of variability among participants.32 The smoking
self-management domain was also excluded because
smoking behaviour was relevant to smokers only.
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Patient activation status
Low level, N (%)

High level, N (%)

p Value*

Age
 <68 years

68 (49.3)

88 (53.3)

0.48

 ≥68 years

70 (50.7)

77 (46.7)

 Female

42 (30.4)

51 (30.9)

 Male

96 (69.6)

114 (69.1)

Gender

Socioeconomic status,† n (%)

0.93
0.86

 Upper

24 (17.4)

34 (20.6)

 Upper middle

32 (23.2)

31 (18.8)

 Lower middle

27 (19.6)

34 (20.6)

 Upper lower

28 (20.3)

31 (18.8)

 Lower

27 (19.6)

35 (21.2)

CKD duration in years: mean (SD)

8.8 (9.6)

9.2 (11.6)

 3a

30 (21.7)

42 (25.5)

 3b

35 (25.4)

42 (25.5)

 4

34 (24.6)

40 (24.2)

 5

39 (28.3)

41 (24.8)

Diabetes duration in years: mean (SD)

17.1 (12.0)

18.2 (11.8)

0.40

 Underweight

1 (1.4)

1 (1.2)

0.60

 Healthy weight

17 (24.3)

15 (17.4)

 Overweight

21 (30.0)

23 (26.7)

 Obese

47 (67.1)

31 (36.0)

 Current

29 (21.0)

30 (18.2)

 Predialysis

109 (79.0)

135 (81.8)

 Symptom/problem list

72.0 (17.6)

75.5 (17.4)

0.08

 Effect of kidney disease

71.0 (23.5)

74.1 (23.6)

0.27

 Burden of kidney disease

55.9 (29.5)

63.3 (31.9)

0.04

 Physical composite summary
 Mental composite summary

34.4 (11.3)
45.5 (10.5)

36.0 (11.0)
48.3 (11.0)

0.26
0.03

Stage of CKD‡

0.74
0.86

Body mass index: mean, n (%)

Dialysis status
0.54

HRQoL: mean (SD)

Data are presented in N (%) unless otherwise indicated.
*T-test for mean differences and X2 test for differences in proportions.
†Socioeconomic status was estimated using the Australian Bureau of Statistics data. Postcodes were coded according to
the Index of Relative Social Disadvantage, a composite measure based on selected census variables, which include income,
educational attainment and employment status.
‡Stage 5 CKD included patients on dialysis (n=59) and not on dialysis (n=21).
CKD, chronic kidney disease; HRQoL, health-related quality of life.

Patient activation scores were normally distributed
across the study population (mean 57.6, SD 15.5); male
(mean 57.4, SD 16.0) and female patients (mean 58.1,
SD 14.4) (figure 2A,B). Twenty-two per cent self-reported PAM level 1, 23.6% level 2, 36.4% level 3 and
18% level 4 (indicating greatest activation) (figure 3).

The proportions of the patients with low (levels 1 and 2)
and high activation (levels 3 and 4) scores were 46% and
54%, respectively (figure 3).
Patients in the low activation group had significantly
worse self-reported health in the burden of kidney disease
and mental composite summary subscales than patients
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Table 1 Patient characteristics by activation status (N=305)
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Factors associated with patient activation in the study
population
On univariable analysis (table 2), factors associated
with lower activation were worse self-reported health in
all HRQoL subscales, greater renal impairment (lower
eGFR) and lower self-care scores. On multivariable analysis, older age, worse self-reported health in the burden
of kidney disease subscale and lower self-care scores were
independently associated with lower activation (table 2).

Figure 2 Patient activation. Distribution of patient activation
from (A) the study population (mean 57.6, SD 15.5) and (B)
male (mean 57.4, SD 16.0) and female patients (mean 58.1,
SD 14.4).

Figure 3 Distribution of participants across the four levels
of patient activation. Level 1 (score of 0.0–47.0) indicates that
a person may not yet understand that their role as a patient
is important. Level 2 (47.1–55.1) indicates that a person
lacks the confidence and knowledge to take action. Level 3
(55.2–67) indicates that a person is beginning to take action
and level 4 (67.1–100) indicates that a person is proactive
about health and engages in many recommended health
behaviours.
Zimbudzi E, et al. BMJ Open 2017;7:e017695. doi:10.1136/bmjopen-2017-017695

Factors associated with patient activation stratified by gender
Online supplementary tables S2 and S3 show stratified
analyses according to gender. On univariable analysis,
worse self-reported health in the symptom problems list,
burden of kidney disease, mental composite summary
subscales and lower self-care scores were associated with
lower activation in men. Worse self-reported health in
all HRQoL subscales and lower eGFR were associated
with lower activation in women. On multivariable analysis, worse self-reported health in the mental composite
subscale was independently associated with lower activation in men, and worse self-reported health in the
symptom problem list and greater renal impairment
(lower eGFR) were independently associated with lower
activation in women.
Discussion
Among patients with comorbid diabetes and CKD, we
document for the first time in this study that patient activation is low, and identify factors independently associated with lower patient activation. We report significantly
worse self-reported health in the burden of kidney disease
and mental composite subscales for patients in the low
activation group compared with those in the high activation group. Lower activation was also independently associated with older age, having worse self-reported health in
the burden of kidney disease subscale and lower self-care
scores across the entire study population. In men, worse
self-reported health in the mental composite subscale was
associated with lower activation. In women, worse self-reported health in the symptom problem list (with symptoms including sore muscles, chest pain, cramps, itchy or
dry skin and shortness of breath, faintness/dizziness and
lack of appetite) and greater renal impairment were associated with lower patient activation.
The mean patient activation score was 57.6 on a theoretical scale of 0–100 and was comparable to the means cited
in several studies across other regions and disease conditions.15 42 49 Patient activation in patients with comorbid
diabetes and CKD was generally low with close to 50% of
5
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in the high activation group as shown in table 1 (all
p<0.05). No other differences between low and high activation groups were found for demographic factors (age,
gender and SES) and disease factors that included stage
and duration of CKD, dialysis status, duration of diabetes
and BMI (table 1).

Open Access

Variables

Univariable B (95% CI)

Multivariable B (95% CI)

Age
Gender

−0.05 (−0.22 to 0.11)

−0.18 (−0.35 to 0.01)*

 Men

Reference

Reference

 Women

−0.79 (−4.59 to 3.02)

–

0.15 (0.05 to 0.25)**

–

Health-related quality of life
Symptom problem list
Effects of kidney disease

0.09 (0.02 to 0.17)*

–

Burden of kidney disease

0.11 (0.05 to 0.16)***

0.11 (0.05 to 0.17)***

Physical composite summary

0.17 (0.01 to 0.33)*

–

Mental composite summary

0.26 (0.09 to 0.42)**

–

Duration of diabetes

−0.02 (−0.17 to 0.13)

–

Duration of kidney disease

0.07 (−0.11 to 0.25)

–

eGFR†

0.11 (0.00 to 0.21)*

0.01 (−0.12 to 0.15)

Body mass index
 Healthy weight‡

Reference

Reference

 Overweight

−2.78 (−7.75 to 2.20)

–

 Obese

1.98 (–2.03 to 5.99)

–

Reference

Reference

Socioeconomic status§
 Lower
 Lower middle

−0.31 (−4.75 to 4.12)

–

 Upper lower

−1.42 (−5.80 to 2.95)

–

 Upper middle

−0.95 (−5.27 to 3.38)

–

 Upper
 Self-care composite score

3.17 (−1.28 to 7.62)
0.21 (0.06 to 0.37)**

–
0.18 (0.02 to 0.35)*

*p<0.05.
**p<0.01.
***p<0.001.
-†Per 1 mL/min increase in eGFR.
‡Due to small numbers of underweight patients (n=2), the underweight group was combined with the healthy weight group for this analysis.
§-Socioeconomic status was estimated using the Australian Bureau of Statistics data. Postcodes were coded according to the Index of
Relative Social Disadvantage , a composite measure based on selected census variables, which include income, educational attainment and
employment status.
eGFR, estimated glomerular filtration rate.

our study population reporting low levels of activation.
This is greater than that of the general population where
25%–40% have reported low activation14 and in patients
with diabetes where 20%–30% reported low activation.48 50
Conversely in patients with CKD alone (eGFR <60 mL/
min/1.73 m2), patient activation has been observed to be
even lower with over 65% of one study cohort17 reporting
low activation levels. Although we expected that diabetes
and CKD in combination would lead to lower activation
compared with either diabetes or CKD alone, our results
suggest higher patient activation among patients with
diabetes and CKD. This may be attributed to a focus on
self-management of diabetes. More studies are required
to confirm this observation.
We found that older age was independently associated
with lower activation. Similar findings have been reported
in people with diabetes8 16 27 other chronic diseases45 47 51–53

and in a national survey of US adults.54 The reason for
this could be a higher prevalence of depressive symptoms and functional difficulties impairing self-management in older patients.51 52 In contrast, other studies
in different populations found conflicting evidence,
showing no direct relationship between patient activation
and age.2 55–57 These inconsistencies may be due to differences in clinical and demographic characteristics of the
populations studied. For example, it has been previously
reported that younger patients with CKD have poorer
coping strategies compared with older patients,58 which
may lead to low activation or could possibly be due to
low activation. Our results highlight a subgroup at risk of
lower activation, which may benefit from targeted interventions to improve activation. These interventions may
include encouraging patients to ask questions59 when they
attend medical appointments and training their peers to
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Table 2 Univariable and multivariable regression model for factors associated with low activation in the study population
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Strengths and limitations
Our findings should be interpreted in light of the
strengths and limitations of our study design. The
strengths include the inclusion of several biological
and non-biological patient variables such as gender,
age, SES, HRQoL, BMI and disease duration as
potential factors influencing patient activation since
the determinants are likely to be multifactorial. The
study was conducted across multiple sites increasing
the generalisability of the findings 71 and we also
used validated and disease-specific instruments for
measuring HRQoL (KDQoL-36) and patient activation (PAM-13). The limitations include that our
findings may not be generalised to culturally and
Zimbudzi E, et al. BMJ Open 2017;7:e017695. doi:10.1136/bmjopen-2017-017695

linguistically diverse populations. The cross-sectional
design of the study did not permit assessment of
temporal effects or the potential for reverse causality
with low activation causing poor health. Longitudinal
studies are needed to better understand the effects
over time of factors influencing patient activation in
this population.
Conclusions
In conclusion, in patients with comorbid diabetes
and CKD patient activation was low, with almost half
of patients reporting low activation. Older age and
worse self-reported health were associated with lower
activation. This data may serve as the basis for the
development of interventions needed to enhance
activation and outcomes for patients with diabetes
and CKD.
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lead such interventions.60 Additionally, the contradictions regarding the relationship between age and patient
activation highlight that intervention strategies cannot
exclusively be based on the knowledge of patients’ demographics, but should include other modifiable factors as
well.
In line with previous studies of patients with conditions
other than comorbid diabetes and CKD,15 51 54 61–63 patient
activation was low in those with worse self-reported
health status. Our study showed that lower mental
health composite scores on KDQoL were independently
associated with lower patient activation, particularly in
men. This could be due to men with comorbid disease
having less ability to cope with multiple conditions than
women,64 resulting in lower levels of activation. Men with
chronic disease may also have less coping ability because
they do not seek help as often as women do.65 Given the
high prevalence of mental disorders such as depression
in patients with CKD,66 addressing mental health issues
may be very important for enhancing patient activation
and outcomes.
Our data suggest that greater renal impairment in
women may be associated with lower activation. The
most likely explanation for this is that women tend to
have lower physical functioning67 68 which is associated
with lower patient activation63 even in the early stages of
CKD.17 54 Another plausible explanation is that women
may receive less support from their caregivers compared
with men due to caregiver stress and fatigue69 associated
with managing chronic diseases. The lack of support in
managing chronic diseases may lead to lower activation
among women. Additionally, due to the complexity of
diabetes and CKD, there is limited time to address all
patient needs resulting in lower quality medical care for
discordant conditions.70
Interestingly, we did not find a significant association between SES and patient activation. This is in
contrast to other studies that have reported patient
activation to vary by SES with individuals from lower
SES groups reported as less activated than those from
higher SES groups.6 14 These discordant findings could
be attributable to our use of postcode as a surrogate
for SES, which may not accurately represent SES.
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