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Abstract

Purpose: Evidence suggests that Patient-centred Medical Home (PCMH) model facilitates person-centred care and
improves health-related quality of life for patients with chronic illness. This study aims to evaluate changes in
health-related quality of life (HRQoL), before and after enrolment into a 12-month integrated care program called
‘WellNet’.

Methods: This study includes 616 eligible consented patients aged 40 years and above with one or more chronic
conditions from six general practices across Sydney, Australia. The WellNet program included a team of general
practitioners (GPs) and clinical coordinators (CCs) providing patient-tailored care plans configured to individual risk
and complexity. HRQoL was recorded using the validated EuroQol five dimensions five levels (EQ-5D-5L) instrument
at baseline and 12 months. Additionally, patients diagnosed with osteoarthritis also reported HRQoL using short
versions of Knee and/or Hip disability and osteoarthritis outcome scores (KOOSjr and HOOSjr). A case-series study
design with repeated measures analysis of covariance (ANCOVA) was used to assess changes in mean differences of
EQ-5D index scores after controlling for baseline covariates. Additionally, backward stepwise multivariable linear
regression models were conducted to determine significant predictors of EQ-5D index scores at follow-up.

Results: Out of 616 patients, 417 (68%) reported EQ-5D scores at follow-up. Almost half (48%) of the WellNet
patients reported improved EQ-5D index scores at follow-up. After controlling for baseline covariates, the adjusted
mean difference was statistically significant whilst also meeting the bare minimal clinically important difference
(MCID) with a change of 0.03 (95% CI 0.01, 0.05). The multivariable regression models determined that baseline EQ-
5D scores and positive diagnosis of a respiratory illness were significant predictors of HRQoL at follow-up. There
were significant improvements across both KOOS and HOOS assessments, specifically, the pain and symptom
scores in both scales met statistical significance in addition to meeting the MCID.
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Conclusion: Patient-tailored chronic disease management (CDM) plans designed by team of GPs and CDM clinical
coordinators could lead to better HRQoL among primary care patients.

Keywords: Quality of life, EuroQol (EQ-5D), Multimorbidity, Chronic disease, Integrated care, Collaborative care,
Chronic care model, Australia

Introduction
The exponential rise in chronic disease prevalence pre-
sents significant public health burden to health care sys-
tems worldwide and challenges the need to revisit
strategies towards effective prevention and management
[1, 2]. In Australia, chronic conditions have accounted
for 87% of deaths and a collective 61% of fatal and non-
fatal burden in 2015 [3, 4]. Moreover, there is an in-
creasing trend of multimorbidity among the ageing
population resulting in greater demand for integration of
health services [5, 6]. The health and economic ramifica-
tions of chronic illness in terms of premature mortality
[7], polypharmacy [8], complexity of care [9], and dimin-
ished health-related quality of life [10] are well docu-
mented. Additionally, the increased health service
utilisation among chronic disease sufferers is especially
of interest, given Australia’s current fragmented health
care framework which lacks continuity of care and care
coordination [11, 12]. On the contrary, there is increas-
ing evidence of improved health-related quality of life
(HRQoL) in patients receiving collaborative and patient-
centred care [13, 14].
In recent decades, there has been a paradigm shift in

the measure of health care evaluation from the trad-
itional health indicators of mortality and morbidity to-
wards a broader perspective of patient reported outcome
measures (PROMS) including daily functioning, quality
of life, symptoms, and other aspects of their health [15,
16]. HRQoL is a multi-dimensional concept that mea-
sures the impact and quality of health encompassing an
individual’s physical, mental, and social functioning [17,
18]. Determining the HRQoL for patients with chronic
illness in primary care setting is beneficial as it enables
understanding of patient’s insights and perception on
where care needs to be directed in relation to their con-
dition [19, 20]. This in turn allows providers to improve
self-management behaviours among patients to effect-
ively manage their conditions and symptoms [21]. There
is evidence showing strong association between patient-
provider communication and improved HRQoL [22, 23].
Australia has a long-standing use of surveys to meas-

ure population health quality and status, including re-
cent incorporation of health utility measures. Data from
the South Australia’s annual Health Omnibus Survey
(HOS) and New South Wales’ 45 and Up Study have

been extensively used to study HRQoL in several wide-
level population norms [24, 25]. For instance, trends in
the HRQoL study by Atlantis et al. shows that HRQoL
significantly worsened over a 10-year period (1998–
2008) for individuals with comorbid conditions
compared to those with a single chronic condition [26].
Despite recent work, current knowledge of the HRQoL
among specific population groups, like primary care
patients with one or more chronic conditions, remains
largely unknown. Therefore, the aim of this study is to
evaluate the HRQoL, before and one-year after enrol-
ment into an enhanced primary care program, and to in-
vestigate predictors of change in the HRQoL among
primary care patients presenting with one or more
chronic conditions.

Methods
WellNet program - overview, intervention, and study
design
The ‘WellNet’ program developed by Sonic Clinical
Services (SCS) is a general practitioner (GP) led, multi-
disciplinary team-based (MDT) care delivery model
within primary care settings. The 12-month program is
built upon best practice clinical care models, including
the Patient-Centred Medical Home (PCMH), which aims
to deliver care that is tailored to individual risk and co-
morbidity burden [27].
The enhanced primary care program is designed to

provide individualised ‘whole-person’ care with focus on
self-management support, health coaching and educa-
tion, care coordination, shared decision making, and
long-term continuity of care. Ongoing support and mon-
itoring were provided through a total of 14 possible con-
sultations with the care team in the form of in-practice
visits and telephone contacts throughout the 12-month
period. In addition, patients were also supported with a
user-friendly online platform called ‘GoShare’ providing
patient-tailored educational materials and a mobile ap-
plication ‘MediTracker’ enabling access and reminders
to the next scheduled GP appointments and prescrip-
tions. Further details on how CCs monitored usage of
GoShare and MediTracker are reported elsewhere [27].
Patients were recruited between December 2016 and

October 2017 using a targeted convenience sampling
technique if they met the eligibility criteria. Targeted

John et al. Health and Quality of Life Outcomes          (2020) 18:288 Page 2 of 11



convenience sampling is a commonly used non-
probability sampling in clinical research where members
of the target population that meet certain practical eligi-
bility criteria are included for the purpose of the study
[28]. A case-series study design was used to determine
changes in the HRQoL before and after WellNet care
among patients enrolled in six primary care practices
across Northern Sydney, Australia. Informed consent
was obtained from all participants upon enrolment into
the WellNet program.

Participants
A computerised algorithm was executed to identify po-
tentially eligible patients from the electronic medical re-
cords of SCS GP practices. The overarching criteria for
eligibility include patients aged 40 years and over; having
one or more chronic condition/s with or without one or
more elevated clinical risk factors; and had visited a GP
at least thrice in the previous 2 years. Patients living in
nursing homes and those with severe cognitive impair-
ment or terminal illness (n = 10) were excluded. More

details on the risk algorithm, enrolment, and data collec-
tion are reported elsewhere [27]. Of the 636 consenting
participants, 616 who completed the EuroQol five di-
mensions and five levels version (EQ-5D-5L) question-
naire at baseline were analysed in this study. Flowchart
of the enrolment outcomes is shown in Fig. 1.

EQ-5D-5L instrument
The HRQoL was measured using the standardised UK
version of the EQ-5D-5L instrument [29]. The question-
naire covers five dimensions of health: mobility, self-
care, usual activities, pain or discomfort, and anxiety or
depression. The levels of severity range from no prob-
lems (1) to extreme problems (5) for each of the five di-
mensions are recorded. The raw scores are then
converted to a single EQ-5D index value using a scoring
algorithm ranging from 0 (worst perceived health state)
to 1 (best perceived health state) [30]. In this study, the
UK version of scoring algorithm and value set were
employed to calculate utility scores as an Australian
scoring algorithm is unavailable for the 5 L version. The

Fig. 1 Flowchart of patient participation
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UK algorithm was estimated using a hybrid model of
preference data collected using a time-trade off and
discrete choice experiment methods [29, 30] and poten-
tial values from this algorithm ranged from − 0.281 to 1,
where values lower than 0 represent states considered to
be worse than death [29].
In the WellNet program, EQ-5D-5L questionnaire was

recorded at baseline and 12months (at program comple-
tion). For studies measuring the impact of treatment
outcome/s, the minimal clinically important difference
(MCID) reports on the smallest change in the outcome
of interest that is considered to be clinically significant
or meaningful [31]. A comprehensive review of 18 stud-
ies by Coretti et al. [32] estimated the overall MCID for
EQ-5D-5L range to be, for musculoskeletal disorders,
between 0.03 and 0.54.

KOOS and HOOS assessments (short versions)
The Hip disability and Osteoarthritis Outcome Scores
(HOOS) and Knee injury and Osteoarthritis Outcome
Scores (KOOS) are shortened but validated versions
of the HOOS and KOOS surveys indicated for pa-
tients with a positive diagnosis of osteoarthritis and
reporting different forms of hip and knee disability
[33, 34]. These surveys are intended for use over
short and long-term intervals to assess patient-
reported changes in the quality of life in terms of
changes in the levels of function, symptoms, and pain
induced by a particular treatment [33, 34].
Both the questionnaires contain subscales of items re-

cording patient’s QoL in terms of pain, function, daily
living, and stiffness. The raw scores for each subscale
range from 0 to 24 which are then converted to interval
scores using online calculators made available on the
Ortho Tool kit website [35]. The interval scores range
from 0 to 100: 0 indicates total disability, whilst 100 in-
dicates perfect functionality. As MCIDs were not estab-
lished at the start of this study, previous body of
literature estimations were adopted where MCID values
ranging between 9.6 and 16.2 for HOOS; and between 8
and 10 for KOOS [36, 37]. In this study, the HOOS and
KOOS scales were only used as a supplement to EQ-5D
instrument.

Study outcomes and exploratory variables
The primary outcome of interest was changes in the
EQ-5D index value and increase in the proportion of pa-
tients at ‘no problem’ level in all five dimensions at
follow-up. The secondary outcomes included: 1) predic-
tors of change in EQ-5D index over time; 2) adjusted
mean difference in KOOS and HOOS scales recorded
among subsample of patients diagnosed with
osteoarthritis.

The explanatory or predictor variables analysed and
adjusted for in this study as follows: age, gender, diagno-
sis of chronic conditions, number of co-existing condi-
tions, private health insurance status (PHI), and number
of scheduled consultations.
The changes in the levels of each dimension from

baseline to follow-up were classified as follows: - - no
problem level to no problem level (no change); − + lower
problem level to a higher problem level (impairment); +
− higher problem level to a lower problem level (im-
provement); + + higher problem to higher problem (no
change).

Data analysis
Descriptive statistics for continuous variables are
expressed as mean and standard deviation (SD)
whereas frequency counts of categorical variables are
shown in percentages. Normality of distribution was
assessed using the Shapiro-Wilk test for normality
and by analysis of normal quantile-quantile plots. In-
dependent samples t-tests and Pearson’s chi-square
tests were conducted to determine significant differ-
ences between completers and those who withdrew
(non-completers) before program completion. Add-
itionally, Pearson’s product-moment correlation coeffi-
cient was conducted to determine the level of
association between EQ. 5D scores and different
chronic condition groups at baseline.
Unadjusted mean differences between baseline and

follow-up were computed using paired samples t-test.
The adjusted mean differences were determined by using
the repeated measures analysis of covariance
(ANCOVA) whilst adjusting for potential baseline covar-
iates such as age, gender, diagnosis of chronic condi-
tions, number of co-existing conditions, PHI status, and
number of scheduled consultations. Additionally, sub-
group analyses were also conducted to evaluate adjusted
differences in EQ. 5D scores between proportion of pa-
tients based on number of chronic conditions (one and
two or more conditions) and median contacts (< 12 con-
tacts and ≥ 12 contacts) with WellNet care team.
To determine predictors of change in EQ-5D over

time, multivariable linear regression models were
employed using post-EQ. 5D index scores as outcome
variable. Post-EQ. 5D index scores were preferred
over change scores (follow-up minus baseline) as out-
come variable because change scores fail to allow for
optimal control of the baseline imbalance owing to
potential regression to the mean [38, 39]. Univariate
linear regression was conducted for each variable sep-
arately and variables with p-value< 0.20 were included
in the multivariable model. The backward stepwise re-
gression approach was used to reduce and create the
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final model while simultaneously assessing the fitness
of model in order to avoid dropping of non-
significant variables that may affect the model fitness.
The final model constitutes variables, which when ex-
cluded, cause a prominent deviance change (p < 0.05)
as compared to the corresponding X2 test statistic on
the relevant degrees of freedom.
Finally, the internal consistency of EQ-5D, KOOS, and

HOOS scales in this study were evaluated using Cron-
bach’s alpha. All analyses were conducted using SPSS
(version 25) and R statistical software.

Results
Baseline characteristics and EQ-5D-5L scores
Baseline characteristics of patients including chronic dis-
ease prevalence, overall and stratified by completion sta-
tus, are presented in Table 1. With exception to slight
differences in proportions of those diagnosed with
musculoskeletal disorder, no significant differences were
observed between those who completed baseline and
follow-up assessments and those completing baseline as-
sessment only in terms of sociodemographic characteris-
tics or clinical measures. Patients were on average 68.9

Table 1 Baseline patient characteristics (Overall, by completion status)

Variable Overall (N = 616) Baseline and follow-up
assessments (n = 417)

Baseline assessment
only (n = 199)

p-value

Age in years, Mean (SD) 68.9 (12.9) 69.6 (12.1) 67.4 (14.2) 0.063

Gender

Males 306 (49.7) 200 (48.0) 106 (53.3) 0.218

Females 310 (50.3) 217 (52.0) 93 (46.7)

History of co-existing conditions

Cardiovascular disease 211 (34.3) 147 (35.3) 64 (32.2) 0.450

Respiratory disease 179 (29.1) 119 (28.5) 60 (30.2) 0.680

Diabetes 302 (49.0) 213 (51.1) 89 (44.7) 0.140

Musculoskeletal disorders 263 (42.7) 191 (45.8) 72 (36.2) 0.024

Mental illness 126 (20.5) 81 (19.4) 45 (22.6) 0.359

Cancer 89 (14.4) 57 (13.7) 32 (16.1) 0.426

Number of co-existing conditions, Mean (SD) 1.9 (0.9) 1.9 (1.0) 1.8 (0.9) 0.150

Chronic conditions

One condition 219 (35.6) 141 (33.8) 78 (39.2) 0.192

Two or more conditions 397 (64.4) 276 (66.2) 121 (60.8)

Program contacts

< 12 contacts 313 (50.8) 130 (31.2) 183 (92.0) < 0.001

≥ 12 contacts 303 (49.2) 287 (68.8) 16 (8.0)

Insurance status

Private 391 (68.5) 268 (68.9) 123 (67.6) 0.753

Uninsured 180 (31.5) 121 (31.1) 59 (32.4)

Mean EQ-5D-5L score 0.79 (0.19) 0.79 (0.18) 0.78 (0.21) 0.493

Clinical measures

Systolic Blood Pressure (mmHg), Mean (SD) 138.8 (19.2) 138.9 (18.6) 138.3 (20.3) 0.696

Diastolic Blood Pressure (mmHg), Mean (SD) 75.8 (18.0) 76.2 (17.1) 75.1 (19.9) 0.500

Body Mass Index Kg/m2, Mean (SD) 29.9 (7.3) 29.6 (6.4) 30.5 (8.7) 0.146

Glycated Haemoglobin (%), Mean (SD) 6.8 (1.4) 6.8 (1.5) 6.7 (1.3) 0.380

High Density Lipoprotein Cholesterol (mmol/L), Mean (SD) 1.3 (0.4) 1.3 (0.4) 1.3 (0.4) 0.695

Low Density Lipoprotein Cholesterol (mmol/L), Mean (SD) 2.7 (1.1) 2.7 (1.0) 2.9 (1.1) 0.059

Total Cholesterol (mmol/L), Mean (SD) 4.8 (1.4) 4.8 (1.3) 4.9 (1.5) 0.105

Triglyceride (mmol/L), Mean (SD) 1.7 (1.1) 1.6 (1.1) 1.7 (1.2) 0.352

Data presented as N (%) unless specified otherwise
Variables reported as percentages were tested with chi-square analyses and variables reported as means and standard deviations were tested with independent
samples t-test
Bold letters suggest statistical significance with p-value< 0.05
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years old with almost similar gender distribution and
had a mean number of 2 ± 1 chronic conditions.
Diabetes (49%) was observed to be the most prevalent of
the chronic conditions with cancer (14%) being the least
prevalent among the WellNet patients. Additionally,
more than two-thirds (69%) of the participating patients
had private insurance.
The overall mean (SD) EQ-5D index value of the sam-

ple at baseline was 0.79 (0.19). Of the 616 patients who
reported their baseline EQ-5D scores, 91 (15%) patients
reported ‘no problems’ across all five dimensions at
baseline. 417 out 616 (68%) participants reported follow-
up EQ-5D upon program completion. In terms of the
type of chronic condition, people diagnosed with a
mental illness reported the least mean (SD) EQ-5D
index value of 0.70 (0.23) at baseline. Additionally, re-
sults of Pearson’s product-moment correlation coeffi-
cient (unadjusted) showed a small but statistically
significant negative association between baseline EQ-5D
index value and history of a mental illness (r = − 0.24,
p < 0.001) and musculoskeletal disorder (r = − 0.21,
p < 0.001) at baseline. The distribution of baseline EQ-
5D index value by type of chronic conditions with Pear-
son’s correlation coefficients are presented in Fig. 2.
The internal consistency of EQ-5D items in this study

was sound (Cronbach’s alpha coefficients = 0.85). Add-
itionally, HOOS and KOOS items also showed high reli-
ability with Cronbach’s alpha coefficients of 0.91 and
0.89 respectively.

Changes in the EQ-5D-5L scores
The unadjusted within-group changes in the index value
scores between baseline and follow-up showed

statistically significant improvement with mean differ-
ence of 0.03 (95% CI 0.02, 0.05). After controlling for
baseline covariates, the adjusted mean difference
remained significant with 0.03 (95% CI 0.01, 0.05)
(Table 2).
Additionally, the subgroup analysis based on number

of chronic conditions showed that patients with two or
more chronic conditions (N = 276) observed higher ad-
justed mean difference in EQ. 5D scores of 0.04 (95% CI
0.02 to 0.06; p-value< 0.05) compared to patients with
one chronic condition with adjusted mean difference of
0.01 (95% CI − 0.01 to 0.03; p-value = 0.258). However,
patients who had 12 or more contacts (N = 287) with the
care team had similar improvements in EQ. 5D scores
as those with less than 12 contacts (N = 130) with ad-
justed mean differences of 0.03 (95% CI 0.00 to 0.04;
p-value< 0.05) (Table 2).
In terms of the changes in the levels of each dimension

from baseline to follow-up, the proportion of patients
showing improvement from higher to lower problem
level was higher in all dimensions compared to the pro-
portion reporting impairment from lower to higher
problem level at follow-up (Table 3).

Predictors of change in EQ-5D-5L scores over 12months
Findings of the multivariable linear regression analyses
showing significant predictors of EQ-5D scores at 12
months are presented in Table 4. Higher baseline EQ-
5D-5L score was significantly positively associated with
follow-up EQ-5D-5L scores (ß = 0.60; 95% CI 0.52 to
0.67 at p < 0.001). In addition, a positive diagnosis of re-
spiratory disease was significantly negatively associated
with EQ-5D-5L scores at 12 months compared to those

Fig. 2 Distribution of baseline EQ. 5D index value by type of chronic condition

John et al. Health and Quality of Life Outcomes          (2020) 18:288 Page 6 of 11



without respiratory disease (ß = − 0.03; 85% CI − 0.06 to
− 0.01 at p = 0.034). The number of chronic conditions
was not significant at the final model.

Changes in KOOS and HOOS assessment at follow-up
Of the 97 patients with diagnosis of osteoarthritis, 55 re-
ported KOOS outcomes and 30 reported HOOS

outcomes at baseline and follow-up. There were signifi-
cant improvements across all subscales of both the
KOOS and HOOS assessments. Specifically, the pain
and symptom scores in both scales met statistical signifi-
cance in addition to meeting the MCID (Table 5). 24
out of 55 (44%) patients had adjusted mean differ-
ences met the MCID threshold for KOOS whereas 15

Table 2 Repeated measures ANCOVA with overall and subgroup analyses

Variable Complete cases analysis (N = 417)

Unadjusted mean difference (95% CI) Adjusted mean difference (95% CI)a

Overall 0.03 (0.02, 0.05)** 0.03 (0.01, 0.05)**

Subgroup analyses

Number of chronic conditions

One chronic condition (n = 141) 0.01 (0.00, 0.03) 0.01 (−0.01, 0.03)

Two or more chronic conditions (n = 276) 0.04 (0.02, 0.06)** 0.04 (0.02, 0.06)*

Median program contacts

< 12 contacts (n = 130) 0.03 (0.01, 0.06)* 0.03 (0.01, 0.07)*

≥ 12 contacts (n = 287) 0.03 (0.01, 0.05)** 0.03 (0.00, 0.04)*
aAdjusted for age, gender, diagnosis of chronic conditions, number of co-existing conditions, private insurance status (PHI), and number of
scheduled consultations
**p-value< 0.001
*p-value< 0.05

Table 3 Changes in the levels of EQ. 5D by dimension between baseline and follow-up

EQ 5D dimensions Change in the levels between
baseline and follow-up

N (%) p-value*

Mobility No change (− −) 158 (37.9) < 0.001

Impairment (− +) 75 (18.0)

Improvement (+ −) 101 (24.2)

No change (+ +) 83 (19.9)

Self-care No change (− −) 335 (80.3) < 0.001

Impairment (− +) 25 (6.0)

Improvement (+ −) 46 (11.0)

No change (+ +) 11 (2.6)

Usual activities No change (− −) 172 (41.3) < 0.001

Impairment (− +) 65 (15.6)

Improvement (+ −) 116 (27.9)

No change (+ +) 63 (15.1)

Pain/discomfort No change (− −) 68 (16.3) < 0.001

Impairment (− +) 76 (18.2)

Improvement (+ −) 136 (32.6)

No change (+ +) 137 (32.9)

Anxiety/Depression No change (− −) 186 (44.6) < 0.001

Impairment (− +) 55 (13.2)

Improvement (+ −) 93 (22.3)

No change (+ +) 83 (19.9)

- - no problem level to no problem level (no change); − + lower problem level to a higher problem level (impairment); + − higher problem level to a lower
problem level (improvement); + + higher problem to higher problem (no change)
*p-values obtained from Monte Carlo method by crosstabulation of baseline vs follow-up levels
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out of 30 (50%) patients had met the MCID criteria
for HOOS at follow-up.
The Pearson’s product-moment correlation coeffi-

cient correlation test between changes in EQ. 5D with
HOOS and KOOS resulted in a weak but significant
positive association of r = 0.395 and r = 0.285
respectively.

Discussion
To our knowledge, WellNet study is the first study to
evaluate the changes in HRQoL among patients with
one or more chronic conditions in Australian primary
care settings based on the principles of PCMH model.
Findings of this study are consistent with the growing
body of evidence showing strong association between
patients’ HRQoL and several core elements of the
PCMH such as involvement of a MDT [40, 41], continu-
ity of care [42, 43], and shared decision making and
patient-provider communication [22, 23]. Previous
Australian studies by McCaffrey et al. [24] and others
[44] have reported on health utilities and HRQoL on the
general population norms using cross-sectional data.

However, studies reporting on the disease-specific, high
risk sub-group population using GP data are relatively
less, which is of interest, as primary care is the forefront
of care delivery in Australia with at least 85% of
Australians consulting a GP every year [3]. In view of
this, the WellNet study is novel as it closely examines
the outcome of integrating care delivery on HRQoL at
two different time points whilst determining predictors
of change using GP data.
In this study, the use of EuroQol EQ-5D-5L over other

instruments owes to its simplicity in accruing several as-
pects of an individual’s self-perceived health status in a
relatively short duration through use of a short 5-item
questionnaire [45]. Moreover, the EQ-5D-5L has also been
reported as one of the sensitive instruments in terms of
better discriminative power in effectively detecting
changes in the HRQoL [46]. In addition, it is reported to
have better known-group validity where subjective patient
scores are shown to be in accordance with the objective
investigator findings of changes in the HRQoL [47].
Findings of our study showed both statistical signifi-

cance whilst also meeting the bare minimal threshold of
clinical significance in EQ-5D index scores after adjust-
ing for baseline covariates. However, considering that
our sample is chronically ill with many patients having
multiple diseases, MCID may not even be a significant
indicator on population level. In this population, we
would typically expect that many patients would have
progressed in their disease, so even small change or no
change in the EQ. 5D scale may be a positive outcome
for the program. The effectiveness of PCMH model on
improving patients’ HRQoL is consistent with studies by
Schuttner et al. [13] and Hynes et al. [14].
Of the five dimensions of EQ-5D, WellNet patients re-

ported substantial improvement particularly on two do-
mains of pain/discomfort and usual activities in terms of

Table 4 Multivariable linear regression analyses showing
predictors of quality of life at 12-month follow-up using post
EQ-5D-5L index value

Predictors Complete cases analysis (N = 417)

ß (95%CI) p-value

Baseline EQ-5D-5L score 0.60 (0.52, 0.67) < 0.001

Number of chronic conditions 0.02 (−0.01, 0.02) 0.832

Diagnosis of a respiratory disease

No (n = 298) 1.00 (reference category)

Yes (n = 119) −0.03 (− 0.06, − 0.01) 0.034

ß – unstandardized beta coefficient (slope)

Table 5 Adjusted mean differences in HOOS and KOOS assessment (short version) at baseline and follow-up

Variables Baseline Mean (SD) Follow-up
Mean (SD)

Adjusted mean
differencea

(95% CI)

P value

KOOS scales (N = 55)b

KOOS pain score 65.0 (21.7) 76.2 (22.0) 10.6 (3.1, 18.2) 0.05

KOOS function score 62.5 (24.8) 69.8 (25.7) 6.5 (−1.6, 14.6) 0.114

KOOS symptom score 63.1 (17.8) 70.7 (18.7) 7.2 (1.2, 13.1) 0.019

KOOS stiffness score 61.8 (27.9) 68.2 (26.1) 7.0 (−1.1, 15.1) 0.090

HOOS scales (N = 30)c

HOOS pain score 65.0 (23.1) 77.5 (25.1) 11.6 (3.2, 20.0) 0.008

HOOS function score 71.7 (17.8) 81.2 (20.4) 8.6 (1.1, 16.1) 0.026

HOOS symptom score 67.6 (16.6) 78.5 (19.6) 10.3 (3.7, 16.8) 0.003
aAdjusted for age, gender, diagnosis of chronic conditions, number of co-existing conditions, private insurance status (PHI), and number of
scheduled consultations
b24 out of 55 (44%) patients had adjusted mean differences ≥ MCID for KOOS at follow-up
c15 out of 30 (50%) patients had adjusted mean differences ≥ MCID for HOOS at follow-up
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a 33 and 28% increase, respectively, in the ‘no problem’
level at follow-up. This could be attributed to the pri-
mary objective of the WellNet program in improving
self-management behaviour among patients to effectively
manage symptoms associated with their chronic condi-
tions [27]. Improved self-management behaviours are
strongly associated with improved HRQoL [48, 49].
Findings of the multivariable regression model show

that higher baseline index value and positive diagnosis of
respiratory disease were significantly associated with
EQ-5D index at 12 months. Higher baseline EQ-5D
index value as significant predictor of increased follow-
up index scores is consistent with other study findings
by Van Eck et al. [39]. This could be because patients
who already reported better HRQoL at baseline benefit-
ted through further patient education and self-
management from the WellNet care team. A positive
history of respiratory disease was negatively associated
with HRQoL at follow-up compared to those without
prior respiratory disease. The poor HRQoL reported
among patients with respiratory disease due to several
reasons of duration and severity of the condition supple-
mented with or without harmful lifestyle behaviours is
well documented [50, 51].
KOOS and HOOS assessments were recorded in paral-

lel with EQ. 5D instrument in the WellNet study.
Changes in the KOOS and HOOS scores were supple-
mented with the primary outcome of EQ. 5D changes.
Besides statistical significance, the scores also met the
MCID rendering them clinically relevant for changes in
the patient management. The favourable changes in this
study is consistent with findings of other studies of col-
laborative care [52, 53].
Our study has several strengths and limitations. This

is the first study in Australia to evaluate the outcome of
a PCMH model on HRQoL among patients in primary
care setting. The study includes an effectively targeted
sample with longitudinal measurements at two different
time intervals enabling determining predictors of change
in the HRQoL scores. This study also exhibited a good
response rate of 68% which is high and satisfactory in
this kind of survey [54]. This study also adds to the rela-
tively less than adequate research conducted using GP-
data. Although the aim of this study was to evaluate
changes in HRQoL after the 12-month WellNet inter-
vention, this study was not designed as an effectiveness
study, but rather as a proof-of-concept study.
In regard to study limitations, although WellNet pro-

gram comprises an effectively matched comparison
group, the EuroQol EQ-5D-5L was recorded only among
treatment group, thereby limiting to within-group ana-
lysis. The lack of control group means that the possibil-
ity of potential bias cannot be excluded, and we cannot
be sure that improvement in EQ. 5D scores may have

occurred anyway without the enhanced PCMH interven-
tion. However, that seems unlikely based on research
conducted with use of control groups reporting similar
outcomes [55, 56]. Additionally, some key socio-
economic variables such as annual income were unavail-
able due to privacy concerns, which may also have
impacted prediction of the index scores over time. With
exception of HOOS and KOOS surveys, we did not have
other validated instruments to determine HRQoL in
parallel with the EQ-5D-5L instrument, which could
have further increased the reliability of the findings. Fi-
nally, consistent with other originally designed programs,
reproducibility of findings is constrained by potential
barriers in the form of uniqueness of data and by patient
and provider-level determinants [27, 57].

Conclusion
Evaluating the HRQoL for patients with chronic illness
enables understanding of patient’s insights and percep-
tion on where care needs to be directed in relation to
their condition. The integration of GPs and trained
CDM coordinators proves critical for provision of indivi-
dualised care for patients presenting with multiple
chronic conditions. This study demonstrates outcome of
integrating care delivery on HRQoL at two different time
points whilst determining predictors of change using GP
data. Besides statistical significance, patients also met
the MCID rendering them clinically relevant for change
in patient management. Future research should seek to
evaluate the sustained effects and cost-benefits of the
WellNet program.
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