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ABSTRACT

ARTICLE HISTORY

Increasing chronic disease rates in regional Australian communities necessitates innovative models of
healthcare. We evaluated the efficacy of an interprofessional chronic disease program, delivered within
a regional student-led nursing and allied health clinic in Southern Queensland, Australia. Changes to
anthropometric, aerobic fitness and strength, and quality of life outcomes were examined at four time
points spanning 16 months: intake, program transition (4 months), 6 and 12 months (post-transition). Our
primary aim was to investigate whether the health improvements achieved during the program were
sustained at 12 months in a subset of participants who provided complete data. Significant improve-
ments were found in 6 of 11 measures, including the 6-minute walk test, grip strength, and self-reported
quality of life across physical and psychosocial dimensions, with these improvements maintained to final
review. No significant changes were found in body mass index (BMI), waist circumference, fat mass, or
muscle mass. This is the first health clinic in regional Australia to deliver a student-led model of
interprofessional and collaborative service to tackle the increasing burden of chronic disease in the
community. The cost-effectiveness of this service and other potential clinical and social benefits remain
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to be investigated.

Introduction

Chronic diseases are persistent conditions that affect individual
health and quality of life. According to the World Health
Organization (World Health Organization, 2023), chronic dis-
eases kill 41 million people each year, which is equivalent to 74%
of all deaths worldwide. Chronic disease burden remains a global
public health challenge (Murray, 2022); its prevalence in Australia
is equally pronounced (Australian Institute of Health and
Welfare, 2023b). The ATHW commonly reports on a group of
chronic diseases, including asthma, cancer(s), cardiovascular and
respiratory diseases, kidney disease, mental disorders, and osteo-
porosis (AIHW, 2023b). These conditions have been linked to
lifestyle rather than hereditary factors alone (Lavie et al., 2019). By
2030, the economic loss due to lost productive life years from
chronic diseases in Australians aged 45-64 years is projected at
$20.5 billion in missing income, $7.3 billion in increased welfare
payments, and $4.7 billion in lost taxes (Schofield et al., 2016).
Prevention strategies targeting modifiable risk factors for chronic
disease can therefore be more cost-effective compared to treat-
ments administered following disease onset.

As in other parts of the globe, the effects of chronic diseases
are heightened in regional, rural, and remote Australian

communities (Australian Institute of Health and Welfare,
2022), hereafter referred to as ‘regional’. These regions are
characterized by vast geographical distances, socioeconomic
inequalities, limited infrastructure, and workforce shortages,
which together restrict access to healthcare services
(Australian Institute of Health and Welfare, 2022; Colman,
2022). The seven million Australians in regional areas, or
28% of the total population, are also more likely to engage in
unhealthy behaviors such as tobacco smoking, alcohol con-
sumption, drug use, poor dietary habits, and physical inactivity
compared to their metropolitan counterparts (Australian
Institute of Health and Welfare, 2023a). Such behaviors con-
tribute to poorer health outcomes and a shorter life expec-
tancy. Indeed, major cities experience 174.8 disability adjusted
life years (DALY) per 1000 population, whereas remote areas
have 248.6 DALY (National Rural Health Alliance, 2021).
Compared to major cities, potentially preventable hospitaliza-
tions rise by 11% in inner, 22% in outer regional, 70% in
remote, and 154% in very remote areas (National Rural
Health Alliance, 2021). The limited access to healthcare ser-
vices in regional areas calls for innovative person-centered
models of care. These models should, alongside therapeutic
intervention, emphasize chronic disease prevention and
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education, enabling individuals to proactively manage their
health and disease states (Smith et al., 2022).

As a key component of healthcare reform, interprofessional
collaborative practice (IPCP) is a potentially effective model of
practice that improves staff, individual, and organizational
outcomes across various settings (Korner et al., 2016; Wei
et al., 2022). Recognition of the significance of IPCP has
grown since the publication of the World Health
Organization (2010) landmark framework for action.
Operationally, IPCP occurs when multiple healthcare workers
from different professional backgrounds work together with
end-users, families, caregivers, and communities to deliver
high-quality healthcare to those in need (Lutfiyya et al.,
2019). This approach includes support for individuals mana-
ging a chronic disease or comorbidity (Korner et al., 2016;
Pascucci et al., 2021).

The full potential of IPCP is only realized when it is under-
pinned by robust interprofessional education (IPE), where two
or more professions learn from, with and about each other to
improve collaboration and quality of care (World Health
Organization, 2010). This type of education is designed to
prepare current and future healthcare workers for IPCP
(Martin et al., 2021). Healthcare teams that embrace IPE prin-
ciples are well-equipped to maximize collaborative skills, share
information, identify client needs, resolve conflict, and ulti-
mately deliver care tailored to the preferences of each indivi-
dual (Sangaleti et al., 2017). Activities to deliver IPE include
clinical simulation, in-person and online problem-based learn-
ing, and work-integrated learning experiences (Jones et al.,
2015; Olson & Bialocerkowski, 2014). The delivery of IPE to
health students on university clinical placement via service-
learning models has the potential to contribute to the enhance-
ment of knowledge, skills, and competencies (Pullon et al,,
2016), while providing solutions to real community health
needs (Forbes et al., 2021; Hopkins et al., 2022). Student-
focussed IPE placement opportunities also open pathways to
workforce recruitment, which remains a problem in regional
Australia (Martin et al., 2023).

Student-led interprofessional clinics, where students work
with preceptors, clients, and students from other health profes-
sions, are an effective service-learning model to deliver IPE
(Hopkins et al., 2022). These clinics extend education beyond
a single-discipline placement (Lai et al., 2015) and prepare
(typically final year) students for IPCP. A number of reviews
(Hopkins et al., 2022; Kent & Keating, 2015) and studies (Farlow
etal., 2015; Haggarty & Dalcin, 2014; Lawrence et al., 2015) have
reported on the experiential nature of clinics operating under
this service model, referred to as interprofessional education and
collaborative practice (IPECP; Martin et al., 2021), including in
an Australian context (Forbes et al., 2021; Gustafsson et al., 2016;
Kent et al,, 2016; Lai et al., 2015). The extent to which IPECP is
integrated in student-led clinics varies across studies and set-
tings in terms of team structure, clinical involvement, and length
of exposure (Hopkins et al., 2022).

Given the unique challenges faced by regional communities
in Australia, including an elevated burden of chronic disease
and workforce shortages, adopting models of IPCP is consid-
ered priority. The efficacy of this healthcare service model is,
however, predicated on the delivery and uptake of

comprehensive IPE. Student-led clinics represent prime set-
tings to blend IPCP and IPE to form an effective model of
IPECP. The purpose of this study, therefore, is to evaluate the
efficacy of an interprofessional chronic disease program deliv-
ered within a regional student-led nursing and allied health
clinic in Southern Queensland, Australia. The primary aim is
to investigate whether improvements to participant health
outcomes are maintained following program transition at the
6- and 12-month review points.

Background
The Health and Wellness Clinic

The Health and Wellness clinic (hereby referred to as
“HaWC”) is located in Toowoomba and serves the
Darling Downs Region (Southern Queensland, Australia).
This region, covering a geographical area of 95,500 km”
(5.5% of the state), ranks first in Australia for the highest
rate of physical inactivity; 70% of adults are overweight or
obese (Darling Downs and West Moreton Primary Health
Network [PHN], 2018). Given this, HaWC targets commu-
nity-dwelling individuals at low-to-rising risk of chronic
disease, as well as those diagnosed with a chronic condi-
tion. The establishment and operational costs of the clinic
are funded through the Rural Health Multidisciplinary
Training (RHMT) program, an initiative of the Australian
Government Department of Health and Aged Care (2023).

Clinic purpose

HaWC focusses on preventing chronic disease to alleviate
pressure on local health services. Services are co-delivered
by dieticians, exercise physiologists, physiotherapists, psy-
chologists, registered nurses, and social workers. Given the
focus on IPECP, the clinic provides nursing and allied
health students with a unique placement experience in
a regional setting. University students are exposed to var-
ious interprofessional opportunities, including observing
other professions, participating in case conferences, and
delivering services in collaboration with others from dif-
ferent professions. The six competency domains from the
Canadian Interprofessional Health Collaborative (Canadian
Interprofessional Competency Framework, 2010) frame-
work are core to program delivery.

Target population

The HaWC program targets adults (=16 years of age) at risk of
chronic disease or those with acquired disease. However, prior-
ity is given to individuals who are yet to be diagnosed. A typical
participant in the program would be inactive, overweight, and
have poor eating habits. Comorbidities are common, including
mild, longer-term physical, psychological, or biopsychosocial
conditions that contribute to an unhealthy lifestyle.
Prospective participants are referred by a General
Practitioner (GP) and triaged for eligibility and their capacity
to engage in all program components.



Methods
Design and ethical approval

This was a cohort study with repeated measures. Ethical
approval was granted by the University of Queensland cover-
ing prospective (exemption: 2022/HE000076) and retrospec-
tive (waiver 2022/HE000928) data usage.

Study scope

The HaWC program monitors changes in physiological,
psychological, and behavioral factors at four time points
comprising intake, program transition (4 months), 6 and
12 months (post-transition). An initial study introduced
the clinic described service components and student place-
ment outcomes, as well as lessons learned from the first 3
years of operation to inform quality improvement (Walker
et al., 2024). The same study also found significant improve-
ments across various health measures. However, the scope of
the analysis was limited to changes between intake and
transition without extended follow-up, which would be
necessary for a comprehensive understanding of longer-
term program effects (Walker et al., 2024). This study builds
on those initial findings and focusses on anthropometric,
aerobic fitness, strength, and quality of life outcomes in
a subset of participants who provided complete data up to
12 months after program transition.

Eligibility

An initial triage interview session was conducted by a clinical
educator and health student to assess participant eligibility for
the program. The collected information included demo-
graphics, anthropometrics, chronic disease history and risk,
health behaviors (e.g., physical activity, diet, drinking, and
smoking habits), blood pressure, medication information,
and individual availability to attend HaWC services.

To be included in the HaWC program, participants were
required to have two or more of the following modifiable risk
factors: (a) hypertension >2140/90 mmHg; (b) Body Mass Index
(BMI) =25 kg/mz; (c) high cholesterol (GP referral and/or
positive for currently medicated); (d) high blood glucose levels
(GP referred); (e) physical activity less than the Physical
Activity Guidelines set out by the Australian Department of
Health (i.e., being active on most days [mild activities], or 2.5
to 5 hours of moderate physical activity per week, or 1.25 to 2.5
hours of vigorous physical exercise, and muscle strengthening
sessions for 2 days per week); and (f) eating less than two
servings of fruit and five servings of vegetables per day.

Triage priority assessment

Eligible participants were categorized into one of the three
triage priority groups at an initial IPECP case conference.
Triage group one, the priority group, included participants
who had not been diagnosed with a chronic disease and were
yet to take prescribed medication. Triage group two comprised
participants who met two inclusion criteria and had been using
medication(s) for less than 2 years to manage a diagnosed
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chronic condition. Participants in triage group three presented
with two or more inclusion criteria; however, they had been
diagnosed with more than one chronic disease and have been
taking medication(s) for 2 or more years.

The Health and Wellness Clinic program structure

The IPECP program is visualized in Figure 1. Key phases
include referral and triage, intake assessment, transition, and
the 6- and 12-month review points. Student placement length
varied according to discipline requirements during the 16-
week structured component of the program (i.e., intake to
transition). The average placement duration was 7.2 weeks.
Placement frequency, cumulative weeks, and average duration
per discipline are outlined elsewhere (Walker et al., 2024).

Intake assessment

Participants who completed the triage and eligibility checks,
and who were offered a place on the HaWC program, attended
an interprofessional intake assessment session. The assessment
involved a biopsychosocial health needs analysis, physiological
exams, and a case conference. The case conferences served as
an opportunity for students to develop their IPCP capabilities
through discussion of a given participant’s presenting issues
and concerns with clinical educators. These meetings were
used to identify initial actions for each professional discipline
and priority appointments (e.g., electrocardiogram).

Intake to program transition

During the 16-week period between intake and transition,
participants attended a combination of individual and group-
based exercise and education sessions, as well as individual
consultations according to their health priorities. Participants
were expected to attend the clinic three times per week to fully
engage with all components of the program. Education con-
tent, led by students with support from clinical educators,
included topics on behavior change (i.e., preparing for change,
goal setting, dealing with setbacks, maintaining a healthy
mind), health management (i.e., movement, nutrition, pain
management, improved sleep), and cooking demonstrations.

As participants neared program transition, they were
enrolled into a “Moving Forward” session to identify the
methods by which they would maintain health behaviors in
a community setting. Each participant received a pre-exercise
assessment by the exercise physiology and physiotherapy
teams and an individualized exercise plan was formulated.
This included individual and group-based gymnasium, pool,
and outdoor exercise sessions across the duration of the pro-
gram. Exercise programs were tailored to individual needs
based on pathophysiology, goals, exercise history, physical
limitations, capabilities, and exercise preferences.

Individual consultation type and frequency was determined
collaboratively with the participant throughout the program
and was recorded in a personal “Wellness Plan” developed at
intake. The wellness plan and physiological assessment docu-
ments served as records of participants’ progress, documenting
changes in health behaviors and outcomes. At 5 weeks into the
program, initial interprofessional goals were determined and
strategies discussed. These goals were adjusted based on
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Figure 1. The HaWC IPECP program. Positions in the program are offered to
a total of 25 people per block (50 per year) who progress as a group from intake
through to 12-month post-transition follow-up. Participant groups are aligned
with academic semesters and therefore student availability to lead the program
content.

participant feedback received during a progress review around
4 weeks later, after which the program continued for another 5
weeks. Students contributed to the wellness plan and had
access to a data progress measures document to better under-
stand the progress made by each participant.

Transition to 12-month follow-up

A “Transition Summary” was sent to the referring GP outlining
individual achievements throughout the program. During the
periods between transition and 6 months, and 6 and 12 months
post-transition, participants were encouraged to independently
implement the newly acquired knowledge and skills within
a community setting. At 6- and 12-month follow-up, partici-
pants were invited to return to HaWC for follow-up assessments.
Assessment of Quality of Life (AQoL) was reassessed and goals
from their previous assessment were reviewed, adjusted or main-
tained, and ongoing strategies discussed. A final assessment was
completed including review of all aspects of the program and
a “Program Summary” report sent to the referring GP. The
IPECP program therefore spanned 16 months total.

Outcome measures and procedures

Anthropometrics

The TANITA Body Composition Analyzer DC-430 MA calcu-
lated BMI using bodyweight and height data. Bioelectrical
impedance analyzed body composition, including percent
body fat, fat mass, and muscle mass. The TANITA scales
were connected to a laptop running GMON - Health
Monitor software. Waist circumference, a key anthropometric
measure in chronic disease risk (Australian Institute of Health
and Welfare, 2023c), was measured according to the World
Health Organization (2008) protocol for waist measurement.

Aerobic fitness and strength

The 6-minute walk test (6MWT) and grip strength test mea-
sured exercise performance and strength, respectively. As
a measure of functional exercise capacity, the 6MWT
(Enright, 2003) has demonstrated excellent test-retest reliability
(intra-class correlation coefficient = 0.96; 95% CI: 0.91 to 0.98;
p <.001; Eden et al., 2018). In this context, continuous pulse
oximetry (heart rate and blood oxygen saturation), pre/post-
blood pressure, and rating of perceived exertion were recorded
during the 6MWT. Each test was completed on a flat 15-m-long
section of track within an air-conditioned gymnasium.

Hand grip strength has been shown to correlate with lower
extremity muscular strength, including quadriceps strength and
other biomarkers for health (Bohannon et al., 2012). Grip
strength was measured using the Jamar Plus Digital Hand
Dynamometer, which supports a maximum grip force of 90 kg
(200 1b). Participants used the dynamometer while seated
upright, with arms by their sides and elbows flexed at 90 degrees.
Both right and left hands were assessed, and results recorded.
The reported result is the average of three attempts per hand.

Assessment of quality of life (AQoL)

Quality of life was measured using the AQoL-8D instrument,
areliable and valid multi-attribute utility tool (Richardson, Iezzi,
et al.,, 2014; Richardson, Sinha, et al., 2014). The AQoL-8D
includes 35 items that form eight dimensions: (a) Independent
Living; (b) Happiness; (c) Mental Health; (d) Coping; (e)
Relationships; (f) Self-Worth; (g) Pain; and (h) Senses.
Responses to each item range from a 4-point to a 6-point
scale. Collectively, the eight dimensions are further combined



to form two “super-dimensions,” AQoL physical and AQoL
psychosocial, measured using standardized scores between 0
and 100 with a lower score indicating inferior health states.

In this study, a weighted utility score was computed by
combining information from both super-dimensions to
provide an overall preference-adjusted index of health
status, measured using the scale 0.00 (worst-death) to
1.00 (best-health). The Qualtrics platform was used to
gather AQoL data and utility calculations followed that
prescribed (Centre for Health Economics, 2023).

Data extraction

Participant data were collected using clinic management soft-
ware (Practice Master Professional) and extracted for July 2019
to December 2022, inclusive. In the second half of 2019,
participant enrollment into the program occurred continu-
ously. From mid-2020 onwards, potentially eligible partici-
pants were invited to HaWC in block entry format.
Anthropometric, aerobic fitness and strength, and quality of
life data were manually extracted from clinical records and
stored in CSV format to allow for statistical processing.

Data analysis

Demographics and descriptive statistics were tabulated.
Independent samples t tests were used to examine poten-
tial baseline differences between completers and non-
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completers. Completers were defined as those participants
who returned to the clinic for review at all four time
points and provided complete data versus those that either
started and did not reach transition or reached transition
but did not return for the required follow-up reviews.
Group mean differences were analyzed using one-way
repeated measures analysis of variance (ANOVA) tests, with
the outcome measure as the continuous dependent variable
and time as the categorical independent variable. Sphericity
was not assumed, and so the Greenhouse-Geisser test was
selected to correct for unequal variances of the differences in
scores. Effect size estimates (partial eta squared; n,°), included
in omnibus tests, were defined as small (.01), medium (.06) and
large (.14; Cohen, 1988). The Shapiro-Wilk test and histo-
grams were evaluated to confirm that data were approximately
normally distributed. An alpha value of p <.05 two-tailed was
considered significant for analyses. The probability of making
a type I error in post-hoc comparisons of group mean differ-
ences (95% CI) was adjusted using Bonferroni-corrections.
Statistical analyses and graph creation were undertaken using
IBM SPSS Statistics (v. 28.0) and GraphPad Prism (v. 9.5.1).

Results
Baseline differences

Demographic data are presented in Table 1, including
a comparison between completers and non-completers at
program intake. Participants who returned at 6 and 12

Table 1. Participants demographics and comparison of variables between completers and non-completers at baseline/intake (N = 135).

Non-completers

Completerst

N Mean + SD Missing N Mean + SD Missing df t value p value Attrition (%)
Age (years)
Overall 100 583139 0 35 64.0+8.2 0 133 -2.29 0.02* 65.0
<40 8 258+2.7 - 0 - - - 100
40 to 49 17 456+2.8 - 2 46.0+238 - 17 -0.19 0.85 88.2
50 to 59 24 55.0+3.1 - 10 573+14 - 32 —2.24 0.03* 58.3
60 to 69 23 64329 - 13 64.2+28 - 34 0.10 0.92 435
>70 28 73227 - 10 740+29 - 36 -0.79 0.44 64.3
Sex
Female (%) 71 - 0 22 - 0 76.3
Male (%) 29 - 0 13 - 0 69.0
Aboriginal and Torres Strait Islander
Yes 7 - 0 0 - 0 -
No 93 - 0 35 - 0 -
Anthropometrics
Weight (kg) 97 105.2+£25.9 3 35 100.8 £21.8 0 130 0.90 0.37 63.9
BMI (kg/mz) 95 383+94 5 35 37377 0 128 0.56 0.57 63.2
Waist circumference (cm) 81 1148174 19 26 1129+17.3 9 105 0.49 0.63 67.9
Fat mass (%) 90 43.7£9.5 10 26 43.0+9.0 9 114 0.34 0.74 711
Muscle mass (%) 90 528+9.6 10 26 54.1+85 9 114 —0.62 0.53 71.1
Exercise and strength
6MWT (m) 79 391.9+£106.5 21 24 382.5+95.6 1 101 0.39 0.70 69.6
Grip dominant (kg) 72 275+11.2 28 18 289+11.1 17 88 —-0.48 0.64 75.0
Grip non-dominant (kg) 72 256 £10.6 28 18 26.7+10.5 17 88 -0.40 0.69 75.0
Quality of life ||
AQol adjusted utility+ 86 0.48+0.19 5 40 0.57+£0.18 4 124 —-2.52 0.01* 53.5
AQolL physical§ 86 61.6+154 5 44 63.6 +14.1 0 128 -0.72 0.47 48.8
AQoL psychosocial§ 86 60.0+16.0 5 44 69.6+13.6 0 128 -3.40 <0.001* 48.8

Abbreviations: BMI, body mass index; 6MWT, six-minute walk test; AQoL, Assessment of Quality of Life.

*Denotes statistical significance, p <.05.

tData were available at all four time-points and participants completed the full chronic disease prevention program.

FWorst = 0.0, best =1.0.
§Worst = 0, best = 100.

|| Sample numbers are higher for AQoL as data were collected separately via an online process.
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months were, on average, significantly older than non-
completers. Notably, all participants in the <40-year age
group did not complete, and only two participants from
the 40- to 49-year age group went through to completion.
AQoL-adjusted utility scores were significantly higher at
baseline for completers compared to non-completers, as
were psychosocial scores.

Triage categorisation

As shown in Table 2, a majority of participants were assigned
to the second triage group, fulfilling two of the inclusion
criteria. These participants had been on medication for less
than 2years and had a diagnosed chronic condition.
Approximately one-third of participants had comorbidities
and were categorized in triage group three. Fewer participants
fell into the priority population group.

Changes to outcome measures

As summarized in Table 3, results revealed statistically
significant improvements in 6 out of the 11 variables

assessed, including 6MWT, grip strength in both the domi-
nant and non-dominant hands, AQoL adjusted utility,
AQoL physical, and AQoL psychosocial.

Anthropometrics

Weight, BMI, waist circumference, fat mass, and muscle mass
did not change significantly (p >.05) from intake to 12-month
follow-up (Figure 2, Panel a-e).

Aerobic fitness and strength
As shown in Table 3, the results of the 6SMWT significantly
improved over time. Multiple comparisons showed
improvements in distance walked from intake to transition
(MD =-63.8m, 95% CI: -102.9 to —24.7, p <.001), intake
to 6 months (MD =-65.2m, 95% CI: -111.1 to -19.4, p
<.01), and intake to 12 months (MD =-56.8m, 95% CI:
-100.9 to —12.6, p <.01; Figure 3, Panel a). No statistically
significant differences were found between transition, 6
and 12 months (p>.05).

Grip strength of the dominant hand significantly
improved over time. Multiple comparisons revealed
improvements from intake to transition (MD = -3.5 kg, 95%

Table 2. Frequency and proportion of completers within each triage category.

Triage 1 Triage 2 Triage 3
Measure N N (%) N (%) N (%)
Anthropometrics
Weight (kg) 35 6(17.2) 18 (51.4) 11 (31.4)
BMI (kg/mz) 35 6(17.2) 18 (51.4) 11 (31.4)
Waist circumference (cm) 26 5(19.2) 15 (57.7) 6 (23.1)
Fat mass (%) 26 5(19.2) 15 (57.7) 6 (23.1)
Muscle mass (%) 26 5(19.2) 15 (57.7) 6(23.1)
Exercise and strength
6MWT (m) 24 4(16.7) 14 (58.3) 6 (25.0)
Grip dominant (kg) 18 4(22.2) 10 (55.6) 4(22.2)
Grip non-dominant (kg) 18 4(22.2) 10 (55.6) 4(22.2)
Quality of life
AQol adjusted utility 40 8 (20.0) 19 (47.5) 13 (32.5)
AQoL physical 44 8(18.2) 20 (45.4) 16 (36.4)
AQoL psychosocial 44 8(18.2) 20 (45.4) 16 (36.4)

Abbreviations: BMI, body mass index; 6MWT, six-minute walk test; AQoL, Assessment of Quality of Life.

Table 3. Results of the repeated measures analysis of variance (ANOVA) tests for each dependent variable.

Intake Transition 6 months 12 months
Measure N Mean + SD Mean + SD Mean + SD Mean + SD df Error F p value np2
Anthropometrics
Weight (kg) 35 100.8+21.8 98.5+20.3 99.0+20.9 98.3+19.8 1.51 51.2 1.59 0.22 .045
BMI (kg/m?) 35 373177 364+7.2 36.7+7.6 36.6 +6.9 1.66 56.3 1.13 0.32 032
Waist circumference (cm) 26 1129+17.3 108.1 +15.7 111.8+16.9 109.1 £ 141 2.10 525 2.95 0.06 .106
Fat mass (%) 26 43.0+9.0 41.8+89 43.1+86 422+85 1.72 43.0 2.09 0.14 .077
Muscle mass (%) 26 54.1+£85 553+84 542+82 549 +8.1 1.73 433 1.82 0.18 .068
Exercise and strength
6MWT (m) 24 382.5+95.6 446.3+110.6 447.7 £1304 4393+ 1185 2.57 59.1 10.86 <0.001* 321
Grip dominant (kg) 18 289+11.1 324+11.0 31.5+99 31.5+10.0 217 36.8 4.62 0.01* 214
Grip non-dominant (kg) 18 26.7£10.5 300£11.1 29.7£10.2 29.8+10.6 1.49 253 4.12 0.04* 195
Quality of life
AQol adjusted utility 40 0.57+0.18 0.69+0.19 0.67 £0.20 0.65+0.22 2.78 108.6 9.84 <0.001* 202
AQolL physical 44 63.6+14.1 719+£148 70.2+£16.1 69.7+17.8 2.86 1229 9.23 <0.001* 177
AQoL psychosocial 44 69.6 +13.6 756+12 740+134 73.8+155 2.96 127.3 574 <0.01* 118

Abbreviations: BMI, body mass index; 6MWT, six-minute walk test; AQoL, Assessment of Quality of Life. N: sample size; df: degrees of freedom; F: Fisher statistic;
npz: partial eta squared. * Denotes statistical significance in ANOVA of within-subjects main effects, p < 0.05.
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Figure 2. Changes in anthropometric health measures at intake, program transition (16 weeks), 6 and 12 months (post-transition). Panel a, weight (kg); panel b, body
mass index (BMI) (kg/mz); panel ¢, waist circumference (cm); panel d, fat mass (%); panel e, muscle mass (%).

CL: -6.2 to —0.8, p <.01; Figure 3, Panel b). Likewise, grip
strength of the non-dominant hand significantly improved (F
(1.49, 25.3) =4.12, p =.039, n,” = 0.195), notably from intake
to transition (MD =-3.4kg, 95% CI: -5.8 to —0.9, p<.01;
Figure 3, Panel c). No statistically significant differences were
found between the remaining time points for either dominant
or non-dominant hand grip strength (p >.05).

Quality of life

Significant improvements were observed in AQoL preference-
adjusted utility scores (Table 3). Multiple comparisons showed
significant improvements from intake to all other time points
(transition: MD =-0.12, 95% CI: -0.19 to —0.06, p <.001; 6
months: MD=-0.10, 95% CI: -0.17 to -0.03,
p<.01; 12 months: MD =-0.08, 95% CI: —-0.16 to —0.01;
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p=.021; Figure 3, Panel D). No statistically significant
differences were found between transition, 6 and 12
months (p >.05).

Participants’ AQoL physical scores significantly improved
over time. Multiple comparisons revealed improvements from
intake to all other time points (transition: MD =-8.4, 95%
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CIL: -13.2 to —3.6, p <.001; 6 months: MD —6.7, 95% CI: —11.4
to —1.9, p <.01; 12 months: MD =-6.1, 95% CI: —11.3 to —0.9,
p =.013; Figure 3, Panel E). No statistically significant differ-
ences were found between transition, 6 and 12 months (p > .05).

Based on our findings, participants’ AQoL psychosocial
scores also significantly improved. Comparisons revealed
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Figure 3. Changes in aerobic fitness, grip strength, and quality of life measures at intake, program transition (16 weeks), 6 and 12 months (post-transition). Panel a, six-
minute walk test (6MWT) (m); panel b, grip strength dominant hand (kg); panel ¢, grip strength non-dominant hand (kg); panel d, preference-adjusted assessment of
quality of life (AQoL); panel e, AQoL physical; panel f, AQoL psychosocial. * denotes threshold of statistical significance, * = p <.05; ** =p < .01; *** =p <.001.



improvements from intake to transition (MD =-6.0, 95%
CL: -10.0 to —1.9, p<.01) and intake to 6 months (MD =
—-4.4, 95% CI: -8.5 to 0.3, p=.029; Figure 3, Panel F). No
statistically significant differences were found between transi-
tion, 6 and 12 months (p > .05).

The HaWC program appeared to confer a benefit on phy-
sical performance measures and self-reported quality of life,
with (a) the most significant changes consistently observed
between intake and transition and (b) those improvements
were maintained to final review, which occurred long after
participants had transitioned out of the program and into
a community setting.

Discussion

We evaluated the efficacy of an interprofessional chronic
disease prevention and management program, delivered
within a regional student-led nursing and allied health clinic
in Southern Queensland, Australia. This study builds on
initial work describing the development of the HaWC pro-
gram, including evidence of positive changes in health out-
comes at program transition, and several key lessons learned
over the first 3 years of operation (Walker et al., 2024). It
also adds to the growing body of literature describing stu-
dent-led health clinics (Farlow et al., 2015; Forbes et al,,
2021; Gustafsson et al., 2016; Haggarty & Dalcin, 2014;
Hopkins et al., 2022; Lai et al., 2015; Lawrence et al., 2015;
Martin et al., 2021).

Baseline characteristics and differences

Differences between participant groups were found prior to
program start. First, participants who returned to the clinic at
follow-up were, on average, older than non-completers. This
pattern was most evident in the youngest age group (<40 yrs),
which had the highest attrition rate. Older adults may be better
able to adhere to program demands due to increased leisure
time and reduced work commitments or retirement. Second,
the AQoL adjusted utility and AQoL psychosocial scores were
significantly higher for completers at baseline. Given that
higher scores on these tests are indicative of better mental
health, wellbeing, and social support, it could be that indivi-
dual motivation and resilience is enhanced, thus improving
program adherence. These and other potential differences
should be further explored to better understand program
engagement, drawing attention to participants who may
require further support at intake.

A key aim of this study was to investigate whether potential
changes to health outcomes were sustained at the 6- and 12-
month review points. Indeed, the overarching purpose of
HaWC is to educate and empower individuals, providing
them with the knowledge, skills, and attitudes required to
independently sustain health promoting behaviors in
a community setting.

Aerobic fitness

The findings highlight the potential benefits of the HaWC
program in enhancing cardiorespiratory fitness, physical
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strength, and self-reported quality of life. Notably, the
6MWT, a widely administered field test for evaluating func-
tional exercise capacity (Eden et al., 2018; Enright, 2003), and
known for its inverse association with chronic disease progres-
sion and mortality (Pinto-Plata et al., 2004), revealed
a substantial improvement. The longer average distance
recorded at transition was maintained to final review, indicat-
ing that the program led to a sustained improvement in aero-
bic fitness. Importantly, the increased distance observed
exceeded both expected learning effects (Singh et al., 2014)
and thresholds of clinical significance reported (Bohannon &
Crouch, 2017), suggesting that the HaWC program meaning-
fully enhanced participants’ functional exercise performance.

Researchers have established reference 6MWT values in
healthy adult cohorts and those with illness, serving as
a performance benchmark. A sample of 335 healthy
Canadians aged =40 years of age achieved an average 6MWT
distance of 541 + 98 m (Delbressine et al., 2023). In a study of
51 elderly participants (50 to 85 yrs) without disease, the aver-
age distance was 631 + 93 m (Troosters et al., 1999). A large-
scale multinational study (40 to 80 yrs) reported 571 +90 m
(Casanova et al., 2011). By comparison, the participants in this
study commenced the program with a much lower 6MWT
distance (382 + 95.6 m), comparable to individuals with pul-
monary arterial hypertension (PAH), at 329 to 378 m
(McGoon et al,, 2013), albeit higher than in individuals with
moderate-to-severe chronic obstructive pulmonary disease, at
<300 m (Pinto-Plata et al., 2004).

Accordingly, although the HaWC program demonstrated
benefits in exercise capacity, with the 6MWT distance
increasing to 439.3m at 12 months, there remains
a considerable gap when compared to both healthy and
elderly population benchmarks. This suggests that further
gains in performance may be possible with appropriate
exercise prescription, albeit tailored to individual capabil-
ities, established guidelines, and clinical needs and risks.
Continual monitoring and programming are advised.

Grip strength

Grip strength significantly increased from intake to transition
and exhibited little change from transition to program com-
pletion, indicating sustained strength gains. Statistical effect
sizes were large, with 21.4% and 19.5% of the variability in grip
strength for the dominant and non-dominant hand explained
by program progression, respectively. This result is encoura-
ging as weaker handgrip strength is linked to various chronic
physical conditions (Leong et al., 2015), even when accounting
for socioeconomic, lifestyle-related, and dietary factors (Celis-
Morales et al., 2018).

In drawing on the scientific literature, our grip strength
findings fall within the intermediate (male 26 to 31.9 kg;
female 16 to 19.9kg) to normal (male >32.0kg; female
>20.0kg) categories based on the National Institutes of
Health Sarcopenia Project (Alley et al., 2014), and others
(de Souza Vasconcelos et al., 2016). Thus, HaWC partici-
pants did not, on average, exhibit weakness as it relates to
reduced mobility, especially when assessed at program tran-
sition. The strength improvements from intake to transition,
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and onwards to 12-month review, also bode well when
compared to heavy hand task performance findings (Wang
& Chen, 2010), and the range of values reported for
younger, healthier cohorts (Bohannon et al., 2012). Given
these outcomes, the IPECP program appears to have pro-
duced a genuine improvement in grip strength, a clinically
validated marker of health, as well as morbidity and mortal-
ity risk (Vancampfort et al., 2019).

Quality of life

Findings suggest that the HaWC program conferred
a significant benefit on quality-of-life outcomes, assessed
using the AQoL-8D instrument (Richardson, Iezzi, et al.,
2014; Richardson, Sinha, et al., 2014). Overall AQoL scores
demonstrated an increase from 0.57 + 0.18 at intake to 0.69 +
0.20 at program transition, which despite declining by 0.04 by
12 months, remained significantly higher than the intake
value. The magnitude of effect for these differences was large
(np” =0.202). A similar pattern was observed for the physical
and psychosocial super-dimensions, where the average AQoL
score increased by 8.4 and 6.0 from intake to transition,
respectively, and remained stable though to program comple-
tion. Given that the AQoL-8D evaluates quality of life in
several interrelated physical and mental health areas, these
findings are encouraging from the perspective of preventing
and living with chronic disease in older age.

The AQoL-8D norming project, which analyzed data from
2,731 Australians (46.6 + 16.1 yrs), determined that for the age
group 55-t0-64 years, the AQoL physical score was 0.77 £ 0.22,
and the AQoL psychosocial score was 0.51 +0.25 (Maxwell
et al., 2016). Other investigations have used the AQoL-8D to
evaluate changes in progressive disease. For example, in 157
individuals with idiopathic pulmonary fibrosis, the average
AQoL utility score was 0.69 +0.20 (Cox et al., 2023), and in
917 persons with depression, the average score was 0.45 £ 0.19
(95% CI: 0.44 to 0.46; Engel et al., 2018). In four large long-
itudinal studies, the mean AQoL utility change score was
identified at 0.06 (95% CI: 0.03 to 0.08; Hawthorne &
Osborne, 2005). While caution should be taken when inter-
preting this MID, given the different calculation methods and
sample characteristics, a 0.12 increase in the overall AQoL
score in this study from intake to transition points to
a meaningful change. AQoL scores were maintained to final
review suggesting a lasting intervention effect.

Anthropometrics

Weight, BMI, waist circumference, fat mass, and muscle mass
did not change significantly over the course of the program.
Participants, categorized as obese class II at intake (BMI 235
kg/m?), had an average waist circumference indicating a high
risk of obesity-related diseases (Australian Institute of Health
and Welfare, 2023c). At transition, modest reductions were
recorded, with body weight falling by 2.3 kg, BMI by 0.9 kg/m?,
and waist circumference by 4.8 cm. The large (n,” =0.106)
change for waist circumference approached the p value cutoff
of 0.05, suggesting a potentially positive trend achievable in
a larger or longer-term study. Fat and muscle mass, essential

markers of metabolic functioning and overall health, also
remained somewhat stable from intake to 12 months.

Although our study fell short of a > 5% clinically protective
weight loss target (Horn et al., 2022), recommended to be
achieved following a 1-year treatment period (Jensen et al.,
2014), it is noted that the HaWC program primarily aims to
promote overall biopsychosocial health and wellness.
Therefore, the body weight, BMI, and waist circumference
results are encouraging given the shorter intervention period
and the older age group of the majority of our participants who
face physiological changes making weight loss more challen-
ging (Coker & Wolfe, 2018). Maintaining weight is essential
for older adults to preserve muscle mass, strength, and overall
health, which was consistent with health goals among
a number of our participants. Close monitoring of changes in
these measures will continue henceforth, and modifications
may need to occur based on the above findings.

The role of IPECP on health outcomes and insights from
the clinic

Through this work, we have contributed to the IPCP literature
generally (Korner et al., 2016; Wei et al., 2022), and specifically
to work that has focused on student-led clinics as an IPE
service-learning model (Hopkins et al., 2022; Kent & Keating,
2015), including in an Australian context (Forbes et al., 2021;
Gustafsson et al., 2016; Kent et al., 2016; Lai et al., 2015).
Although individuals with chronic conditions report positive
experiences with IPCP (Lawrence et al., 2015), research
directly linking IPCP to health outcomes and patient-centered
care continues to emerge (Lutfiyya et al., 2019; Reeves et al.,
2017). There is a need for longitudinal studies to quantify the
connection between IPECP and individual health outcomes
(Kent & Keating, 2015), and how together IPE and IPCP may
support chronic disease prevention and management
(Pascucci et al., 2021). We have, therefore, contributed impor-
tant knowledge to that gap, albeit in a specific setting and
regional location, and given several logistical and operational
challenges outlined elsewhere (Walker et al., 2024).
Embedding IPE in a clinical context may enhance the
learning experiences of students on university placements,
equipping them for effective IPCP. Despite this, there is
considerable heterogeneity in terms of how IPE is delivered
and implemented in student-led clinics (Hopkins et al.,
2022). Understanding the specific setting, the diversity of
student and health professions, the type of interprofessional
activities on offer, placement length, and IPE deliverables is
essential for discerning how these components contribute to
various outcomes. In the case of the HaWC program, stu-
dents actively engage as members of an interprofessional
healthcare team and consistently participate in both indivi-
dualized and collective formal education, including behavior
change, health management, and food preparation sessions.
The comprehensive program schedule delivers content
across a diverse range of both IPCP and general health
topics, with other students joining remotely online from
outlaying rural areas to broaden the educational experience.
This bespoke model of IPECP service delivery thus tackles
both the increasing chronic disease rates facing regional



Australia (Australian Institute of Health and Welfare, 2022),
including in this specific community (Darling Downs and
West Moreton PHN, 2018), as well as the workforce
shortages experienced (Colman, 2022). As the literature indi-
cates that positive student placement experiences are linked
to student intentions of returning to the location post-qua-
lification (Martin et al., 2022), service-leaning models such
as the one described in this study may influence workforce
recruitment into the future for Southern Queensland, and
other surrounding regions.

Similar to other regional placements that provide increased
scope of practice opportunities (Jones et al., 2015; Martin et al.,
2021; Pullon et al., 2016), HaWC offers fewer concurrent stu-
dent placements, allowing each student to make a meaningful
contribution to program content and participant progress.
Preliminary feedback within the clinic indicates high levels of
student satisfaction, pointing to an area of further exploration.
Additionally, HaWC incorporates innovative activities such as
“escape room” style interprofessional health-related scenarios,
adding the benefits of gamification to student learning. Student
placements, although varying across disciplines, have been
viewed as an extended offering (where possible) to again
lengthen the time spent in community and increase the oppor-
tunities for students to experience all that regional communities
offer. It is these authors’ opinion that the HaWC program and
its multifaceted IPECP approach have contributed to particular
health improvements - and in line with a primary aim - their
maintenance over the longer-term in a community setting.

In summary, the efficacy of an interprofessional chronic
disease prevention program, such as that offered at HaWGC, is
dependent on how education is integrated into practice
according to the context, needs, and resources available. In
addition, our findings raise questions around possible reasons
explaining a lack of participant progress for certain health
measures, including the challenges that need to be overcome
to achieve optimal outcomes. This includes revaluation of
contact time and/or touch-points with clinical educators and
students, as the length of time between review points following
program transition may need to be reduced, or their frequency
increased. Doing so could enhance individual motivation and
engagement to support more effective progress. As further
work is conducted around the role of IPECP in student-led
clinics, and its association with various outcomes, the HaWC
program will serve as a valuable piece of evidence within the
growing body of IPECP literature.

Limitations and research considerations

The study had limitations and research considerations. The
average rate of attrition was 64.5% (range: 53.5 to 75.0%)
between intake and 12 months post-transition across the
health variables analyzed. By virtue of design, systematic dif-
ferences between completers and non-completers may exist
beyond those discussed. While missing or incomplete data
did not fall below 50.0% for those who completed the study,
grip strength had limited data points, and so comparisons were
made for both males and females combined.

In terms of analyses, statistical power may have been
affected by varying sample sizes across variables. In the
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anthropometric measures, smaller effect sizes and non-signifi-
cant results were observed despite larger numbers. Conversely,
for aerobic fitness and strength, where the effect sizes were
relatively large, yet sample sizes were reduced, the results were
reasonably robust. Future studies with great numbers are
advised. In our case, the global COVID-19 pandemic signifi-
cantly affected the in-person service delivery forcing us to
transition to a telehealth format for services, a process
described elsewhere (Walker et al., 2022). Despite this,
a study strength is the inclusion of follow-up data associated
with individuals facing serious health conditions.

In relation to program deliverables, the HaWC intervention
is multifaceted and bespoke to individual needs. This approach
makes standardizing the intervention particularly challenging
for research purposes. As a corollary, it is impractical to objec-
tively measure the student-resourced components and quantify
their direct effect on changes in participant health outcomes,
particularly within the context described in this study.
A controlled experimental environment may negate the capa-
city to tailor individual programs, such that it would no longer
be evaluating an intervention of the type reported here.

Conclusion

We investigated the efficacy of an interprofessional chronic
disease prevention program, delivered within a regional stu-
dent-led nursing and allied health clinic, on individuals either
diagnosed with or at risk of developing chronic disease. It is
concluded that the HaWC program significantly enhanced
aerobic fitness and strength and overall preference-adjusted
quality of life. Importantly, the findings suggest that improve-
ments to these health measures were maintained at the 6- and
12-month review post-transition time points. Program adapta-
tions may need to occur to extend the duration, structure, and/
or intensity to move closer to accepted clinically protective
anthropometric thresholds for high-risk individuals while
ensuring compliance and satisfaction for all enrolled.
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