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Summary

Management of type 2 diabetes includes medications that can unintentionally

increase obesity and insulin resistance. This unblinded, single-centre, randomised

controlled trial focused on rural Australian adults with type 2 diabetes (aged 18–75

and body mass index [BMI] >30 kg/m2), measuring the effectiveness of a tailored

interdisciplinary obesity care approach compared with usual diabetes care. Led by a

nurse practitioner with allied health support (dietitian ± psychologist and physiother-

apist), the bariatric treatment involved reducing weight-gaining medications, a

500-calories/day deficit, an unsupervised exercise program emphasising movement/

strength and psychotherapy, 3-monthly to 24-months with support phone calls at

weeks 2, 4, 8 and 10. Outcomes from the 224 (113 intervention/111 control) partici-

pants were differences in biomedical and physical markers within- and between-

groups estimated using multivariate mixed-effects linear regression between recruit-

ment and 6-monthly follow-ups. Greater change occurred in intervention compared

with control groups at 12 and 24 months in mean: body weight (�5.9 kg [95% confi-

dence interval, CI: �8.53, �3.23] and �9.0 kg [95% CI: �13.2, �4.77]); BMI

(�2.03 kg/m2 [95% CI: �2.92, �1.15] and �3.51 kg/m2 [95% CI: �4.93, �2.08]); and

glycated haemoglobin (�0.26% [95% CI: �0.69%, 0.18%] and �0.63% [95% CI:

�1.17%, 0.08%]). The control group showed a significant increase in mean leptin

level, resulting in a between-group difference (�27.1 [95% CI: �42.7, �11.5]). Lipids

and blood pressure differences were inconclusive, while exploratory analysis showed

greater decline in estimated glomerular filtration rate in the control group. The inter-

disciplinary obesity approach, compared with usual diabetes care, resulted in
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sustained weight loss and improved diabetes control over 2 years. Trial registration

number: ACTRN12622000240741.
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What is already known about this subject

• Obesity is a complex condition that is increasing in prevalence, particularly in rural, regional

settings.

• The complexity increases for people with type 2 diabetes, and diabetes medicines or medica-

tions used to manage comorbidities can make it difficult to lose weight.

What this study adds

• The study provides evidence to support interdisciplinary management of obesity in people

with type 2 diabetes that contribute to positive health outcomes, including weight loss and

improvement in diabetes-related metabolic markers.

• The results can guide policy for obesity services in rural, regional areas.

1 | INTRODUCTION

Obesity is a common, chronic and complex condition with genetic,

environmental, physiological and behavioural determinants.1–4

Obesity causes significant comorbidities, particularly type 2 diabetes,

cardiovascular disease, obstructive sleep apnoea, non-alcoholic

steatohepatitis, osteoarthritis, and prostate, breast and colon

cancers.3–5 For people living with obesity and type 2 diabetes, the

risks of diabetes-related complications, adverse cardiovascular out-

comes and cancer are increased.1,3,4

Obesity and diabetes share pathophysiological links, which should

be considered concurrently during clinical management.6 For example,

appetite regulation is complex and influenced by mediators from adi-

pose tissue, the pancreas and the gut.4,7 Excess adiposity promotes

inflammatory mediators causing hyperglycaemia that weakens

hunger-inhibiting signalling, which reduces body weight

regulation.4,8–11 These are all intensified in people with type 2 diabe-

tes because of insulin resistance and when managed with weight-

gaining glucose-lowering medicines.3,4,8–10 However, weight reduc-

tion has improved insulin sensitivity, endothelial function, inflamma-

tory markers and coagulation.4,8–12

Obesity and diabetes benefit from lifestyle management, such as

behavioural changes in nutrition intake and physical activity.3,4,10 When

people live with both obesity and diabetes, clinical oversight of medica-

tion management can prevent complications and help detect and man-

age comorbidities to improve outcomes.10,13 Simultaneously,

multidisciplinary obesity support can lead to sustained weight loss,

improved metabolic markers such as glycated haemoglobin (HbA1c)

and lipids, and reduced cardiovascular risk.3,10,13–15 However, people in

rural/remote areas often experience reduced access to health services,

including allied health, and limited nutritious dietary and physical

activity options and environments.16,17 These factors challenge effec-

tive health behaviour changes in obesity and diabetes management.

Evidence of longer-term effectiveness of diverse models of

obesity care is needed, especially multidisciplinary models addres-

sing geographical and financial barriers to accessing

services.14,16–19 Recognising this, a rural population was selected

as the target for this study to assess the effectiveness of a rural,

interdisciplinary (multi-discipline and team-based) obesity model of

care on weight loss and metabolic factors in adults living with

obesity and type 2 diabetes. We hypothesised that participants

with access to an individualised obesity program involving a dieti-

tian, physiotherapist or exercise physiologist, psychologist and

medical management from a diabetes nurse practitioner

(NP) would exhibit improved weight and metabolic outcomes

compared with usual diabetes care provided by a diabetes educa-

tor and endocrinologist.

2 | METHODS

2.1 | Study setting

The AMOS trial (2015–2019) took place in two Tasmanian rural/

regional sites: North-West Regional Hospital, Burnie, and Devonport

Community Health Services Centre. The Tasmanian Health Service

(North-West) serves 125 000 people with higher rates of obesity,

chronic conditions and socioeconomic disadvantage than the national

average.1,20 Diabetes prevalence ranges 5.3%–8.2% (mean 6.9%) in

council areas. The Diabetes Centre delivers care to 8000 people living

with type 2 diabetes, 89% with overweightness or obesity, with a

mean body mass index (BMI) 44.5 kg/m2. The NP holds a PhD, Master
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of Nursing, Master of Science and Postgraduate Diploma of Diabetes

Education. Both the NP and dietitian were credentialled diabetes edu-

cators (CDE).21

2.2 | Participants

Inclusions: Existing Diabetes Centre patients aged 18–<75 years,

BMI > 30 kg/m2 and type 2 diabetes. Exclusions: People diagnosed

with cognitive impairment, intellectual disability, uncontrolled psy-

chotic illness, pregnancy or breastfeeding.

2.3 | Trial design

A pragmatic single-centre, randomised, unblinded trial comparing out-

comes between intervention (the Assessment and Management of

Obesity and Self-maintenance [AMOS] clinic) and control group (usual

Diabetes Centre care) at recruitment, 6, 12, 18 and 24 months. The

full study protocol is available on the Australian New Zealand Trial

Registry website.22

2.3.1 | Randomisation

Sequence generation

An independent researcher from the University of Melbourne used

Microsoft Excel random number generator to develop the groups

assignment list. Allocation concealment: Due to funding criteria

requiring most funds to be spent on bariatric surgery, eligible partici-

pants were listed in order of BMI, then numbered, with one being

the highest BMI. Thus, those with a higher BMI would be the first to

be invited to the corresponding assigned group. Implementation: Two

researchers identified the 781 eligible adults who had attended an

endocrinologist appointment at the Diabetes Centre between

January 2014 and May 2015 using the centre's database (see

Figure 1). A Research Officer contacted potential participants by

phone using a script to describe the trial. Interested participants pro-

vided written informed consent at the first consultation and were

enrolled.

2.3.2 | Trial treatments

AMOS clinic

The intervention focus was to provide the person living with obesity

and type 2 diabetes with individualised self-maintenance skills to sup-

port weight loss and manage other health complications, including dia-

betes. Clinical strategies were the provision of NP-led interdisciplinary

obesity care, including medical assessment; allied health support (die-

titian, physiotherapist, psychologist); reducing or substituting weight-

promoting for weight-neutral/loss medicines (e.g. altering insulin to a

glucagon-like peptide-1 [GLP-1] analogue or reducing pregabalin

doses); titrating diabetes medication regimens to facilitate weight loss

without compromising diabetes control (i.e. adjusting treatment in

alignment with caloric reductions to prevent hypoglycaemia); and bar-

iatric surgery referral, if appropriate (20 surgeries funded) (see

Figure 2).

An NP and dietitian delivered core AMOS Clinic consultations

face-to-face at recruitment, 6 and 12 weeks, then 3-monthly intervals

until 24-months. Participants saw the physiotherapist at recruitment,

with further support available at 4 weeks, 6 and 12 months. In weeks

2, 4, 8 and 10, participants received support phone calls from a CDE

to address questions, ensure they understood instructions and assess

for medication side-effects.

Participants were referred to a psychologist when initial screening

showed moderate-to-severe anxiety or depression scores, or when a

participant reported disordered eating. The intensity and length of

psychological support were tailored to the needs of each client with

up to six consultations, including treatment for trauma, depression or

anxiety, stress management, psychosocial counselling, skills develop-

ment (e.g. emotion regulation, anger management, assertiveness),

health behaviour change support, bariatric surgery pre-assessment

and post-surgery support. Treatment approaches drew from cognitive

behavioural, exposure/response prevention, solution-focused and

interpersonal therapies.

In the trial, participants could engage at their preferred level and

opt-out of any intervention therapies. Participants were invited to a

1.5-h AMOS Group session between weeks 4 and 12, where a dieti-

tian and psychologist presented basic healthy eating and stress man-

agement advice and offered the Get The Most Out Of Life and

Overcoming Pain and Living Life (OPALL) (if relevant) programs at the

6 months point.23,24 These local primary care programs establish

self-management strategies for managing chronic conditions

and pain.

Usual diabetes care

The comparator was usual Diabetes Centre care provided to partic-

ipants attending the Diabetes Centre; an initial assessment and

health screening by a CDE every 3 to 6 months, including diabetes

self-management education and insulin titration 1–4 weekly when

relevant via ambulatory care. Additionally, an endocrinologist

assessment 6- or 12-monthly focused on diabetes management

and comprised referral to a dietitian when HbA1c >9%

(75 mmol/mol).

2.4 | Trial outcomes

The primary outcomes were changes in body weight and HbA1c, with

reductions of �5% and �0.5%, respectively, deemed clinically rele-

vant treatment effects,3,4,8,10,12,14,25 at recruitment, 6, 12, 18 and

24 months. Secondary outcomes were changes in fasting total, high-

density (HDL) and low-density (LDL) lipoprotein cholesterol and
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Assessed for eligibility (n = 781)
By 2 researchers independently

Excluded (n = 283) 
Not meeting inclusion criteria (n = 210)

- BMI < 30m2 (n=126); Pregnant (n = 7); 
type 1 diabetes or no diabetes (n = 67); 
Dementia or palliative (n = 5); Age (n = 5)

Other reasons (n = 73)
- Deceased (n = 10)
- Inactive in Centre >18months (n = 63)

Analysed (n = 109) 
• Excluded from analysis (n = 4)

- Withdrew (illness or too busy) (n = 3)
- Lost to follow-up (n = 1)
- Deceased (n = 0)

• Missing data for these four cases substituted by
multiple imputation in analysis

Lost to follow-up due to concurrent conditions (n = 3)
Discontinued intervention as more than prepared to 
commit to (n = 1)

Allocated to intervention (n = 292)
• Commenced allocated intervention (n = 113)
• Did not receive allocated intervention (n = 179)

Reasons:
- Failed to attend (n = 22)
- Excluded as did not meet criteria (n = 29)
- Declined for logistic reasons (n = 38)
- Declined other reasons, e.g., poor health (n = 23)
- Declined as not interested (n = 53)
- Deceased (n = 14)

Lost to follow-up due to concurrent conditions (n = 2)
Discontinued intervention as more than prepared
to commit to (n = 2)

Allocated to control (n = 206)
• Commenced allocated intervention (n = 111)
• Did not receive allocated intervention (n = 95)

Reasons:
- Failed to attend (n = 3)
- Excluded as did not meet criteria (n = 13)
- Declined for logistic reasons (n = 49)
- Declined other reasons, e.g., poor health (n = 5)
- Declined as not interested (n = 20)
- Deceased (n = 5)

Analysed (n = 107) 
• Excluded from analysis (give reasons) (n = 0)

- Withdrew (illness or too busy) (n = 1)
- Lost to follow-up (n = 3)
- Deceased (n = 0)

• Missing data for these four cases substituted by
multiple imputation in analysis

Allocation

Analysis
Intention-to-treat

Follow-Up

Allocated (n = 498)

Enrolment

Inclusion Criteria
• Adult with type 2 diabetes and BMI >30
• Aged <75 years of age 
• Already in the care of the North-West 
diabetes service
• Able to provide informed consent
• Not pregnant or breastfeeding
Exclusion Criteria
• Adult with type 1 diabetes
• Adult with type 2 diabetes and a BMI < 30
• Any person with a cognitive impairment, an
intellectual disability or uncontrolled 
psychotic illness
• Pregnant or currently breastfeeding

F IGURE 1 CONSORT flow diagram of the progress through the phases for participants in the randomised controlled trial. BMI, body mass
index.

4 of 17 MURFET ET AL.
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Person meets inclusion criteria, is randomized to 
intervention group and has signed consent Opt-Out

Continue in Adult Diabetes 
Clinic with no prejudice

Identify reason 
for Opting-Out

Book into AMOS Clinic – Recruitment & Pre-assessment Consult
30-min face-to-face with a Credentialled Diabetes Educator (min 5 years’ experience) including:

a. Physical measurements collection (BMI, BP, girth, weight) and HbA1c.
b. Universal screening for depression, anxiety, sleep apnoea, cardiovascular to support planned assessment and care:

- Psychometric scales (PHQ-9, GAD-7, SF-36v2, AQoL, WPAI)
- Epworth Sleepiness Scale, Absolute Cardiovascular Risk, Edmonton Obesity Staging
- Health Survey 

45-min face-to-face with a senior Physiotherapist (minimum 3 years’ experience) including: 
a. Assessment for physical functioning including 6MWT, TUG, 30-sec CST, and falls risk.
b. Completion of McCaffery Pain Assessment scale.
c. Provision of an exercise prescription included a home exercise program of low to moderate intensity dependent on 

cardiac function and medical clearance including walking, hydrotherapy, resistance and strength exercises with 
resistance band to be performed 5 times per week. Focus to build on physic
of activity.

Book into AMOS Clinic – Initial Consult
30-min face-to-face assessment by a Nurse Practitioner (minimum 5 years’ 
experience) including:
1. Review of participant obesity and diabetes management.
2. Detailed medical history, medication lost and patient goals.
3. Ordered diagnostic investigations for screening of metabolic pathology 

(HbA1c, fasting lipids, leptin, and ketones, vitamin D, vitamin B12 and folates, 
TFTs, LFTs, ACR, eGFR).

4. Prescribing or 
developing a medication reducing titration plan for weight enhancing drugs .

5. Assessment of other physical comorbidities associated with excess weight:
i. Symptoms of sleep apnoea (snoring, frequent waking, daytime 

hypersomnolence)
ii. Signs of arthritis, especially in the hip and knee joints
iii. Symptoms of GORD, H. Pylori, gastroparesis
iv. Evidence of heart failure

Book into AMOS Clinic – Initial Consult
30-min face-to-face assessment by a Dietitian (minimum 
5 years’ experience) including:
1. Nutritional and eating behaviour assessment.
2. food habits leading to 

weight gain (e.g. snacking) and previous weight loss 
attempts (diets, exercise, commercial programs, 
medications, surgery, other).

3. weight history (life stages – birth, 
toddler, primary school, adolescence young adult, 
pregnancy, menopause/middle age).

4. Individualised approach to change based on 
achievable goals and participant preferences.

5. Aim for 500 calorie 
- range of strategies used to include VLCD 1800-1200 
calories per day, low carbohydrate diet (100 to 150 grams 
per day), smaller portion sizes, smaller plate sizes.

Treatment Plan Devised
Treatment plan devised in partnership with participant and could include:
i. Agreed weight loss goals (numerical, e.g.. 90 kg, or lifestyle, e.g.,to ride a bike)
ii. Face-to-face 60-minute appointment with dietitian or booked into a 90 -minutes group program 

involving maximum of four participants facilitated by a psychologist and dietitian with focus on 
of barriers to weight loss and healthy eating, healthy food choices and strategies to 

reduce stress.
iii. Referral as relevant to other health professional specialists e.g. respiratory, dental or pain specialists
iv. When disordered eating or s (PHQ-9 

and GAD-7), the participant was triaged and offered an appointment with the psychologist.
v. Resistance or balance training
vi. Medicines alteration and/or titration in alignment with caloric intake reduction
vii. Behaviour -maintenance awareness
viii. Referral to Community-Based Chronic conditions / Pain management programs (after 6-month of AMOS), 

i.e. Stanford – Get The Most Out Of Life program and Overcoming Pain And Living Well program (OPAL) program 

Opt-Out
Continue in Adult Diabetes 

Clinic with no prejudice

Identify reason 
for Opting-Out

Referral as required:
- Psychologist
- Physiotherapist
- Dietitian
- Endocrinologist
- Specialist Physician (Pain)
- Smoking Cessation Clinic
- Pain Clinic
- Snore Australia

Inadequate weight loss:
- Initiation of 3 months 

treatment of Orlistat if BMI 
>35 and <2% weight loss 
at 3 months. 

- Use as a tool to alter diet 
and identify and educate 
about fatty foods.

AMOS Clinic Visits
30 -Min each with Dietitian and Nurse Practitioner

• For assessment, appraise metabolic and physical results and determine any necessary changes at: 
6 weeks, 12 weeks, then 3 monthly to 24 months.

• If relevant referred to metabolic bariatric surgery after 9 -12 months of the AMOS program
• Assessment was completed by reassessing markers collected at recruitment consult and adherence. 
• Measured increase in physical activity

scale: sedentary (no planned activity), <120 min/week (minimal), >120– <150 min/week 
(moderate), >150 min/week (recommended)

30 Minutes with Physiotherapist 
• Baseline, 4 to 6 weeks and 6-monthly for development of an exercise prescription and assessment.

Metabolic Bariatric Surgery 
Referral for assessment for bariatric surgery if 

deemed suitable and after 12 months of 
treatment and failed to achieve 5% weight loss

Treatment Plan SuccessfulContinue with the 
treatment program YES NO

Ambulatory Follow-Up Checks
10-Minute phone call with Credentialled Diabetes Educator (CDE)
At weeks 2, 4, 8 and 10 a CDE allocated to the clinic to contacted intervention participants to address any 

instructions were understood, assess medication side effects and overall progress.

F IGURE 2 Intervention—AMOS Clinic (tailored obesity care with focus on self-maintenance). BMI, body mass index; BP, blood pressure.
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leptin, estimated glomerular filtration rate (eGFR), blood pressure

(BP) and obesity staging at those times.

2.5 | Data collection procedure

An accredited practising dietitian conducted interviews 3-monthly to

assess weight loss attempts and habitual food intake. Body weight

and height were measured at AMOS Clinic appointments using digital

Tanita scales, with no shoes and minimal clothing. BMI was calculated

(weight {kg}/height {m}2). Resting BP was measured (Omron BP-

203RPEIII VP-1000 device). Fasting blood lipids (mmol/L), leptin

(ng/mL), ketones (mmol/L), eGFR (mL/min/1.73 m2) and urine albumin

creatinine ratio (ACR) (mg/mmol) were analysed by a registered

pathology service (North-West Pathology Diagnostic Services Pty Ltd)

at recruitment and 6-monthly. HbA1c, reported as % and mmol/mol,

were assessed using the Abbott Afinion-2 Analyzer at recruitment

and 3-monthly.

Obesity grading was allocated in alignment with the World Health

Organisation stages; Obesity I (BMI of ≥30–34.9 kg/m2 [obesity]),

Obesity II (≥35–39.9 kg/m2 [severe obesity]) and Obesity III (≥40 kg/

m2 [morbid obesity]). The Edmonton Obesity Staging System (EOSS),

a five-staged system of obesity classification considering the meta-

bolic, physical and psychological parameters to determine the optimal

obesity treatment, was calculated.26

2.6 | Statistical analysis

The trial analysis estimated mean differences in outcome measures

at 6-monthly follow-ups on an intention-to-treat basis using multi-

variate mixed-effects linear regression. Primary and secondary out-

comes including mean body weight, HbA1c, BMI, eGFR, total, HDL

and LDL cholesterol, systolic and diastolic BP and leptin (standard

deviation [SD]) and change (Δ; 95% confidence intervals [CI]; p-

values and CI were corrected for multiple comparisons by the

Sidak method) were adjusted for age, gender, smoking and EOSS

between visits, treating time as a random effect using an unstruc-

tured covariance matrix.

Sensitivity analyses were conducted to investigate primary out-

comes for participants in each group categorised by bariatric surgery

recipients and non-recipients. The differences at each subsequent

visit were corrected for the difference at the first visit. Missing values

were imputed (50 imputations) using chained equations. Intention-

to-treat analyses meant some participants in both groups received

bariatric surgery during the intervention or follow-up.

The sample size of 212 participants (106 to each group) was cal-

culated to detect significant differences in one or more following out-

come measures: HbA1c, EOSS status and absolute cardiovascular risk

between intervention and control groups, assuming a Cohens d of 0.5,

power of 0.95 and alpha of 0.05 based on literature estimates. All ana-

lyses were performed using Stata 16.1 MP2 (StataCorp LLC, College

Station, Texas, USA).

3 | RESULTS

3.1 | Participants

Staggered recruitment began in February 2015 and completed in

February 2017, with 113 intervention participants and 111 control

participants. More participants attended the Devonport Community

Health Services Centre (55% of total participants [n = 124/224]: 58%

in intervention group, [n = 65/111]), than the North-West Regional

Hospital, Burnie (45% of total participants [n = 100/224]: 42% inter-

vention [n = 48/111]), with care delivered by the same health profes-

sionals. Lost to follow-up/withdrawn was similar at 12 months (n = 9

intervention vs. n = 10 control) and 24 months (n = 20 vs. n = 27,

respectively), and deceased participant numbers were equal across

the groups at 24 months (n = 4 vs. n = 4).

3.1.1 | Baseline characteristics

There were differences in several covariates between the groups;

notably gender, glucose-lowering medicines, EOSS and renal function

with more intervention participants females and on more glucose-

lowering medications (see Table 1). Mean age, HbA1c, BMI, diabetes

duration, BP, lipid profile, obesity staging categories and smoking

rates were similar, as were proportions on lipid-lowering medication

and insulin between AMOS trial groups.

3.1.2 | Attendance

Intervention participants

Half of the participants attended all 10 core AMOS Clinic consultations

(47%, n = 53). Overall, 12% (n = 14) attended 2–4 sessions, 13%

(n = 15) 5–7 sessions and 74% (n = 84) 7–10 sessions. Forty-two per-

cent (n = 47) attended the 1.5-h AMOS Group session, which did not

apply to controls. Twenty percent attend the Get The Most Out Of Life

and 5% the OPALL programs. Initially, 111 intervention participants

attended the physiotherapist at recruitment, with two declining the

assessment and program. However, 17% (n = 19) declined further ses-

sions due to chronic pain following the initial assessment. Of the five

potential physiotherapy consultations, 35% (n = 40) attended one, 55%

(n = 62) two to three and only 11% (n = 12) four to five sessions: phys-

iotherapy access was limited in the second year and was not offered.

Over half (55%, n = 62) were referred to the psychologist, with 81%

(n = 50) accepting and attending: 44% of the total intervention cohort.

Control participants

Overall, 11% (n = 12) of participants attended 2–4 usual Diabetes Cen-

tre appointment sessions, 22% (n = 24) 5–7 sessions and 72% (n = 80)

7–10 sessions. A third of control participants attended a public physio-

therapist (32%, n = 36) and dietitian (32%, n = 35) throughout the

AMOS trial and 15% (n = 17) a psychologist. Attendance varied from

one to >10 consultations, with a mean of 3 visits across these allied

6 of 17 MURFET ET AL.
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TABLE 1 Characteristics of participants at recruitment.

Initial characteristics Intervention (N = 113) Control (N = 111) p-Valuea

Female sex, n (%) 68 (60%) 49 (44%) .023b

Age (years), mean (SD: range) 57.5 (9.7: 33, 74) 58.2 (11.4: 24, 75) .63c

Previous bariatric surgery, n (%) 7 (6.2%) 8 (7.2%) .80b

Level of education, n (%) .77d

Grade 6 (primary school) 10 (8.9%) 3 (2.7%)

Grade 7 25 (22.1%) 36 (32.4%)

Grade 10 (secondary school) 42 (37.2%) 37 (33.3%)

Grade 11–12 9 (8.0%) 13 (11.7%)

TAFE or trade certificate 16 (14.2%) 14 (12.6%)

University degree 11 (9.7%) 8 (7.2%)

Indigeneity, n (%) 13 (11.5%) 13 (11.7%) 1.00b

BMI, M (SD) 40.0 (7.1) 40.7 (8.7) .46c

Edmonton obesity staging system, n (%) .023d

Stage I 2 (2%) 0 (0%)

Stage II 87 (77%) 74 (67%)

Stage III 24 (21%) 37 (33%)

Obesity staging, n (%) .67d

Stage I (obese) 33 (29%) 32 (29%)

Stage II (severe obesity) 35 (31%) 30 (27%)

Stage III (morbid obesity) 45 (40%) 49 (44%)

Diabetes duration (years), M (SD) 13.9 (9.1) 13.0 (8.4) .44c

No. of medications overall, median (IQR) 8 (6, 11) 9 (6, 11) .44d

No. of BP medication per person, median (IQR) 1 (1, 2) 2 (1, 3) .10d

No. of lipid-lowering medication per person, n (%) .83d

0 27 (24%) 24 (22%)

1 69 (61%) 71 (64%)

2 16 (14%) 15 (13%)

3 1 (1%) 1 (1%)

No. of glucose-lowering medicines not inc. insulin per person, n (%) <.0001d

0 1 (1%) 5 (5%)

1 23 (20%) 48 (43%)

2 43 (38%) 39 (35%)

3 41 (36%) 19 (17%)

4 5 (4%) 0 (0%)

No. of participants on insulin 68 71 .58b

Total daily dose of insulin, median (IQR) 86 (48, 128) 100 (64, 135) .15d

Systolic BP, M (SD) 133 (16.0) 132 (20.8) .69c

Diastolic BP, M (SD) 74 (9.6) 74 (9.7) .85c

HbA1c, median (IQR) 8.0% (7.3%, 9.5%) 8.0% (7.0%, 9.2%) .50d

Total cholesterol (mmoL/L), M (SD) 4.3 (1.0) 4.1 (1.2) .31c

Low-density lipoprotein (mmoL/L), M (SD) 2.1 (0.9) 2.2 (1.2) .72c

High-density lipoprotein (mmoL/L), M (SD) 1.17 (0.32) 1.07 (0.28) .025d

eGFR, median (IQR) 90 (80, 90) 89 (66, 90) .023d

Albumin to creatinine ratio—Median (IQR) 1.5 (0.5, 4.2) 2.0 (0.7, 12.1) .023d

(Continues)
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health staff. A quarter of control participants (26%, n = 29) also had

regular fortnightly contact with the CDE for insulin adjustments.

3.2 | Primary outcomes

3.2.1 | Weight loss and BMI

With adjustment for age, sex, smoking and EOSS, intervention partici-

pants showed a greater change in mean body weight loss at 12 months

compared with controls (mean = �5.9 kg) (see Table 2). Differences

between the groups were sustained at all time-points, with a differ-

ence in mean weight loss of �9.0 kg at 24-month follow-up.

BMI changes also favoured the intervention groups. At 6 months,

the intervention group had a greater reduction in mean BMI (�1.5 kg/

m2) compared with controls, with a larger change at 24 months,

(�3.5 kg/m2). Cumulatively, more intervention participants underwent

bariatric metabolic surgery during the trial (n = 10, 8.8% vs. n = 5,

4.5%) (see Table 3), although the numbers are small, hence conclu-

sions uncertain. Sensitivity analyses excluding all bariatric surgery

recipients during the trial and follow-up showed larger relative differ-

ences in BMI for the intervention group at 6 months (�1.8 kg/m2) and

24 months (�3.9 kg/m2) compared with controls (see Table 3).

Rates of 5% and 10% body weight loss

Participants in the intervention group achieved a faster clinically sig-

nificant reduction in body weight than in the control group. Four

times as many in the intervention group achieved a 5% reduction in

BMI (38% vs. 9%; incidence rate ratio (IRR) 4.28; 95% CI 1.97, 9.29;

p < .0001) at 6 months. By 24-months, the deficit in the control group

reduced (65% vs. 31%; IRR 2.10; 95% CI 1.46, 3.02; p < .0001). How-

ever, a 5-fold difference in achieving a 10% reduction in BMI

appeared at 12 months (25% vs. 4%; IRR 5.67; 95% CI 1.91, 16.9;

p = .001), which persisted at the 2-year visit (35% vs. 8%; IRR 5.61;

95% CI 2.40, 13.1; p < .0001).

3.2.2 | HbA1c

Within-group findings showed intervention participants experienced a

greater decrease in mean HbA1c at 24 months compared with controls

(�0.88% vs. �0.25%) (see Table 2). The difference between the

groups in change of mean HbA1c showed a greater reduction for

the intervention group at 6 months (�0.37%). Similarly, differences

between-groups were sustained across the time-points, with a differ-

ence in mean HbA1c of �0.63% at 24-month follow-up.

3.3 | Secondary outcomes

3.3.1 | Renal function

With adjustment for age, sex, smoking, EOSS and HbA1c, controls

showed a greater change in mean eGFR decline at 12 and 18 months

compared with intervention participants (2.40 and 2.62 mL/

min/1.73 m2 respectively) (see Table 2). In all participants, the differ-

ence between eGFR change was a rate of 1.30 mL/min/1.73 m2/year

in controls versus 0.46 mL/min/1.73 m2/year in the intervention

group up to 18 months, an improvement difference of 1.76 mL/

min/1.73 m2/year (see footnotes in Table 2). These results were

exploratory due to sample size limitations, that is, a 50% minimum rel-

ative improvement would have required 1122 participants per group,

assuming the effect size suggested in the current trial continued in

the larger numbers. One control and three intervention participants

had an eGFR <20 mL/min/1.73 m2, of whom one died of renal failure

from each group.

3.3.2 | Blood pressure

Intervention participants showed a small decline in mean systolic BP

improvement at 6 months (�6.8 mmHg), with the improvement

diminishing over time but no change in controls (see Table 2). No differ-

ences were observed in diastolic BP at any time-point. Between-groups

systolic BP differences could not be distinguished in this sample.

3.3.3 | Lipid profile

No mean total or LDL cholesterol differences were observed at any

time-point within and between groups (see Table 2). Over three-

quarters were on lipid-lowering medication (see Table 1).

TABLE 1 (Continued)

Initial characteristics Intervention (N = 113) Control (N = 111) p-Valuea

Smoking status, n (%) .57d

Non-smoker 49 (43%) 43 (39%)

Ex-smoker 46 (41%) 50 (45%)

Smoker 18 (16%) 18 (16%)

Abbreviations: BMI, body mass index; BP, blood pressure; eGFR, estimated glomerular filtration rate; IQR, interquartile range; SD, standard deviation.
aComparison of individual unadjusted covariates between AMOS and control groups.
bCategorical measures using Fisher's exact test.
cEstimated for continuous normally distributed measures using multiple linear regression (t-test equivalent).
dFor measures with non-normal distributions using ordered logistic regression (Mann–Whitney equivalent).
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3.3.4 | Leptin

Intervention participants showed a greater difference in mean leptin

level at 12 months (�10.5 ng/mL) compared with controls, which was

larger at 24 months (�27.1 ng/mL) (see Table 2). The within-group

difference showed a marked increase in mean leptin level in controls

by 24 months (30.3 ng/mL), whereas it remained stable in interven-

tion participants.

3.3.5 | Liver function tests

The rate of decline in GGT was greater in the intervention than con-

trol group (difference in change in geometric mean GGT, �3.67 units/

year [95% CI �6.08, �1.10; p = .0057]). There was no change in

other LFTs in either group.

3.3.6 | Obesity staging

The proportion of intervention participants in Obesity Stages II

(severe) and III (morbid) combined reduced from 70.8% (n = 80) at

recruitment to 42.4% (n = 48) at 24 months (odds ratio [OR] 0.004;

95% CI 0.000, 1.42; p = .075), whereas no changes in proportions

were seen in the control group (OR 0.26; 95% CI 0.002, 24.6;

p = .96), a significant difference between treatments (OR 0.017; 95%

CI 0.005, 0.054; p < .0001) (see Table 4).

3.3.7 | Glucose-lowering medication

Insulin usage was unchanged in the control group (+1 from

102 units/day/year initially), while it declined in the intervention

group (�17 from 100 units/day/year; mean difference �18 units/

year; 95% CI �29, �6; p = .004). GLP-1 use increased from 33 to

38 (30%–34%; N = 111; IRR per year 1.06, 95% CI 0.95, 1.20,

p = .30) participants in control group, and 31 to 51 (27%–45%;

N = 113; IRR per year 1.17, 95% CI 1.03, 1.33, p = .013) participants

in intervention group, although the trial was too small to be certain

that the difference was real (IRR per year 1.10, 95% CI 0.93,

1.31, p = .26).

4 | DISCUSSION

4.1 | Main findings

In this trial, AMOS Clinic participants saw greater weight, BMI and

HbA1c changes and less eGFR decline compared with controls. The

results suggest an interdisciplinary obesity model delivering tailored,

TABLE 3 Comparison of the change in body mass index (BMI) in usual care and AMOS Clinic groups at different follow-up visits in those with
or without previous bariatric surgery.

Usual diabetes care

(control) Comparison

AMOS Clinic

(intervention)¶ Comparison

N (%) Mean (SD) Δa 95% CI p N (%) Mean (SD) Δa 95% CI p

Comparison of change from first visit to subsequent visits within-group with or without bariatric previous surgery separately

Participants who did not undergo bariatric surgeryb

Visitc 0 months 111 40.7 (8.7) 0.0 113 40.0 (7.1) 0.0

6 months 109 40.3 (8.5) �0.14 (�0.52, 0.23) .46 113 38.1 (7.1) �1.80 (�2.17, �1.43) <.0001

12 months 108 40.0 (8.2) �0.23 (�0.71, 0.24) .34 108 37.2 (6.8) �2.45 (�2.91, �1.99) <.0001

18 months 107 39.8 (8.3) �0.35 (�0.96, 0.25) .25 105 36.7 (6.4) �2.88 (�3.46, �2.30) <.0001

24 months 106 39.9 (8.0) �0.25 (�1.00, 0.50) .52 103 35.7 (6.2) �3.90 (�4.63, �3.18) <.0001

Participants undergoing bariatric surgery during the trial periodb

Visitc,d 6 months 2 (1.8%) 47.2 (14.4) 0 0

12 months 3 (2.7%) 47.5 (8.1) 5 (4.4%) 38.9 (6.9)

18 months 4 (3.6%) 43.9 (6.9) 8 (7.0%) 36.0 (7.7)

24 months 5 (4.5%) 44.3 (7.8) 10 (8.8%) 34.0 (6.1)

Abbreviations: CI, confidence interval; SD, standard deviation.
aOutcome mean (SD) and change (Δ; 95% CIs; p-values corrected for multiple comparisons by the Holm method) between visits estimated using mixed-

effects linear regression.
bAdjusted for age, sex, smoking, EOSS and HbA1c.
cThe comparison between AMOS Clinic (intervention) and usual diabetes care (control) groups at the first visit is the natural difference, while the

differences at each of the subsequent visits have been corrected for the difference at the initial visit.
dNominal visit time following initial measurement appointment and initiation of either AMOS Clinic (intervention) or usual diabetes care (control).
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individually coordinated care for people with obesity and type 2 diabe-

tes in rural settings can sustainably reduce weight and improve meta-

bolic markers compared with usual diabetes care.

4.1.1 | Weight loss and BMI

AMOS intervention participants achieved weight loss comparable to

participants in an Australian study of a multidisciplinary Metabolic

Rehabilitation Program (MRP) for adults with diabetes and

BMI > 30 kg/m2.14 Participants participated in a supervised, more

intensive physical activity program, allied health integration and

6-monthly consultations with an endocrinologist specialising in obe-

sity; weight loss medications were not used. MRP study participants

had similar characteristics to AMOS but were less likely to be in Obe-

sity Stage III, potentially enabling more intensive physical activity

because of lesser comorbidities and weight-related limitations.

Studies with more intensive interventions, like the US-based Look

AHEAD trial, initially showed more pronounced weight loss compared

with AMOS but lacked sustainability. Look AHEAD examined the

effects of employing strict caloric restriction (1500–1800 kcal/day)

and intense unsupervised exercise (>200 min/week) over 4 years,

TABLE 4 Proportion of participants with different grades of obesity in the AMOS Clinic and usual care groups.

Obesity grade

Episode

Initial visit,
N (%)

6-months,
N (%)

12-months,
N (%)

18-months,
N (%) 24-months, N (%)

AMOS Clinic (intervention)

Overweight (BMI <30 kg/m2) 0 (0.0%) 5 (4.4%) 10 (8.9%) 12 (10.6%) 15 (13.3%)

Obesity Stage I (BMI ≥30–34.9 kg/

m2)

33 (29.2%) 44 (38.9%) 41 (36.3%) 43 (38.1%) 50 (44.3%)

Obesity Stage II (BMI ≥35–39.9 kg/

m2)

34 (30.1%) 26 (23.0%) 30 (26.6%) 28 (24.8%) 24 (21.2%)

Obesity Stage III (BMI ≥40 kg/m2) 46 (40.7%) 38 (33.6%) 32 (28.3%) 30 (26.6%) 24 (21.2%)

Total 113 113 113 113 113

Change froma initial

visit

OR

p-Value

1.00 0.10 (0.02,

0.64)

.0078

0.037 (0.002,

1.42)

.027

0.018 (0.000,

1.42)

.084

0.004 (0.000,

1.42)

.075

Rate of change per month OR 0.33 (0.11,

1.01)

p-Value .052

Usual diabetes care (control)

Overweight (BMI <30 kg/m2) 0 (0.0%) 3 (2.7%) 5 (4.5%) 5 (4.5%) 5 (4.5%)

Obesity Stage I (BMI ≥30–34.9 kg/

m2)

32 (28.3%) 31 (27.9%) 27 (24.3%) 29 (26.1%) 26 (23.4%)

Obesity Stage II (BMI ≥35–39.9 kg/

m2)

30 (27.0%) 32 (28.8%) 31 (27.9%) 31 (27.9%) 36 (32.4%)

Obesity Stage III (BMI ≥40 kg/m2) 49 (44.1%) 45 (40.5%) 48 (43.2%) 46 (41.4%) 44 (39.6%)

Total 111 111 111 111 111

Change froma initial

visit

OR

p-Value

1.00 0.44 (0.11,

1.74)

.67

0.45 (0.039,

5.11)

.95

0.28 (0.008,

9.31)

.92

0.26 (0.002, 24.6)

.96

Rate of change per month OR 0.84 (0.27,

2.63)

p-Value .99

Comparison: ORb 0.26 (0.05,

1.32)

0.24 (0.079,

0.70)

0.082 (0.027,

0.30)

0.064 (0.021,

0.20)

0.017 (0.005,

0.054)

p-Value .42 .0041 <.0001 <.0001 <.0001

Rate of change OR 0.39 (0.30,

0.51)

p-Value <.0001

Abbreviation: BMI, body mass index.
aComparison of obesity stage in each treatment group over 24 months.
bComparisons of differences in proportions of participants in different obesity stages between the treatment groups (AMOS Clinic minus Usual Diabetes

Care). Comparison of distribution in AMOS Clinic and Usual care groups expressed as odds ratio (OR; 95% confidence intervals; p-values) estimated using

mixed-effects ordered logistic regression, adjusted for age, sex, smoking and EOSS, and corrected for multiple comparisons by the Sidak method. An odds

ratio of 1.00 indicates no difference, OR <1.00 indicates intervention patients had greater decline than controls.
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tapering support until year nine, compared with diabetes support and

education on cardiovascular morbidity and mortality.27,28 Despite

achieving greater mean weight loss than AMOS at 12 months, Look

AHEAD participants had a lower baseline mean BMI, suggesting fewer

comorbidities affecting self-care.27,28 Regardless, the magnitude of

these differences in weight and HbA1c were not sustained at

24 months. Look AHEAD similarly used weight loss medication Orli-

stat when participants did not achieve a 10% body weight loss at

6 months; however, glucose-lowering medication was adjusted

according to rates of hypoglycaemic episodes only. By contrast, the

AMOS trial focused on aligning insulin reductions with changes in

caloric restrictions to reduce hunger and hypoglycaemia and aiding

the transition to weight-neutral/loss glucose-lowering medications.

Infrequently, low-dose appetite suppressants (e.g. topiramate) were

introduced after 12 months to support participants as new habits

formed.

Short-term success may be achieved through intensive exercise/

calorie reduction; by contrast, the careful medication adjustment

offered by AMOS, coupled with the development of self-maintenance

skills, resulted in longer-term sustainable change. Prolonged caloric

reduction poses challenges for most people with obesity because of

the interplay of multiple metabolic pathways.4,29,30 In the AMOS trial,

Saxenda (Liraglutide 3 mg), a GLP-1 analogue, was used to support

weight loss for those preparing for bariatric surgery, made available

through a restricted government-funded program. Additionally, partic-

ipants used Orlistat as a tool to identify and reduce high-fat foods,

aiding self-maintenance and long-term success despite potential gas-

trointestinal effects.

Compared with a UK study examining a multidisciplinary obesity

clinic focused on sustainable lifestyle changes, where a third of partici-

pants had diabetes (n = 73) and 67.4% classified as Obesity Stage

III,31 AMOS Clinic participants were twice as likely to maintain >10%

weight loss at 24 months (35% vs. 16%). The key difference between

studies lies with all participants having diabetes and attending a ter-

tiary Diabetes Centre enabling timely insulin and glucose-lowering

medication adjustments during clinic visits, aligned with reduced calo-

ric or nutrition advice (e.g. low carbohydrate). This integrated

approach likely facilitating weight loss while maintaining stable glu-

cose levels and the patient's confidence. By contrast, the UK study

may have experienced delays in titrating glucose-lowering medication

because participants were referred to their primary general practi-

tioner, while bariatric surgery was managed by alternate bariatric ser-

vices. These differences in care delivery may explain the varied

weight loss outcomes between studies—highlighting the effectiveness

of the AMOS Clinic's integrated interdisciplinary care, including

shared-care with bariatric services, and the emphasis on self-

maintenance skills, delivered in-house.

4.1.2 | HbA1c outcomes

In our study, interdisciplinary obesity care outperformed usual diabe-

tes care in improving HbA1c, consistent with evidence showing weight

loss improves metabolic markers.12,28,32–34 Like MRP, it took over

12-months for AMOS intervention participants to see larger reduc-

tions in mean HbA1c.
14 This highlights the time needed to manage

obesity and adjust weight-gaining, glucose-lowering medicines with-

out compromising diabetes control.10,14,35

AMOS showed a higher mean HbA1c in-group difference than

Look AHEAD intervention participants despite having higher mean

BMI and HbA1c, reflecting their higher metabolic burden. While Look

AHEAD trial participants experienced a similar decline in HbA1c across

groups at 12 months, this was not sustained at 24 months.27,28 Timely

adjustments to glucose-lowering medicines, aligned with caloric

reduction advice and interdisciplinary support, were critical in moti-

vating AMOS Clinic participants. Our study and others10,14,31 suggest

involving diverse health professionals who can manage

glucose-lowering medications within obesity teams results in better

metabolic outcomes. By contrast, the UK study reported negligible in-

group differences; diabetes participants were excluded when deemed

‘poorly controlled’ or referred for separate diabetes management.31

The AMOS trial saw a near 1% reduction in mean HbA1c, an

important target linked to reduced microvascular disease and cardio-

vascular morbidity and mortality.25 Unlike other studies, the AMOS

Clinic prioritised cultivating long-term self-maintenance skills. This

involved understanding triggers and motivators related to eating

habits, weight fluctuation, stress and physical activity. By incorporat-

ing effective strategies into participants' lives to manage these factors,

the approach resulted in a more sustained improvement in HbA1c.

4.2 | Secondary outcomes findings

Weight loss positively contributed to reduced cardiovascular risk by

improving several associated metabolic markers, including systolic BP

and eGFR.

4.2.1 | Blood pressure outcomes

Our study observed a small reduction in systolic BP associated with

weight loss, comparable with other studies,15,28,31 although the result

is equivocal due to small sample size. The Look AHEAD study found

clinically meaningful improvements in systolic BP with modest weight

loss.28 Similarly, the MRP study reported improvements in systolic BP

associated with improved BMI and fitness,14 although a Type 2 error

was likely due to small numbers. Similar to the AMOS trial, their study

did not evaluate adherence to lipid-lowering and antihypertensive

pharmacological agents; this may be an essential self-maintenance

strategy to review.

4.2.2 | Lipid levels outcomes

The AMOS trial suggests more attention is required for managing lipid

profiles. While most participants were on lipid-lowering medication at
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recruitment, there was more leniency about adjusting/starting lipid-

lowering medicines on the indication lipids may improve with dietary

changes. However, delaying lipid-lowering medication resulted in

some participants having LDL and HDL cholesterols outside diabetes

targets. In the MRP study, LDL and HDL cholesterols changed at the

same rate in both groups14; however, intervention participants had a

more improved LDL cholesterol, suggesting the intensity of their exer-

cise program helped reduce LDL. The Look AHEAD trial demonstrated

a strong association between improved HDL and fitness,27,28 suggest-

ing an exercise physiologist/physiotherapist's input to the AMOS

Clinic may improve lipid levels through the metabolic effects of

improved fitness.

4.2.3 | Leptin level outcomes

Our study found that despite exhibiting similar leptin resistance at

recruitment, the control group, with less weight loss, experienced

increased leptin levels. Leptin resistance hinders long-term weight loss

despite dietary improvements in ‘leptin resistance’ individuals.4,11

Gruzdeva et al.'s review identified that as body fat mass reduces, lep-

tin levels reduce, leading to hunger, increased appetite, reduced moti-

vation to exercise and suppression of energy expenditure.36 We

suggest ongoing support over 24 months, incorporating transition to

weight-neutral/loss diabetes medications that did not enhance appe-

tite, was paramount for successful weight loss. This extended support

helps people develop self-maintenance strategies to manage compet-

ing metabolic pathways.

4.2.4 | Renal function outcomes

AMOS intervention participants experienced little eGFR decline, thus

preserving renal function over the 2 years of the study, but in the lon-

ger term, the issue may be a significant concern. The control groups'

rate of decline mirrored the control group in the Lipid-lowering and

Onset of Renal Disease (LORD) double-blinded randomised trial in

132 subjects with mild–moderate chronic kidney disease in a similar

Tasmania population.37 However, the statistical significance was bor-

derline because of the small number of cases in the AMOS trial with

eGFR<60 mL/min/1.73 m2 (LORD inclusion criteria). Overweight nor-

motensive men following a mild caloric-deficit low-sodium diet, 1-h

aerobic exercise and a weekly 1-h private counselling session demon-

strated improved renal function at 11 months after similar weight loss

to AMOS.38 Long-term follow-up in people with obesity revealed a

seven-fold increase in end-stage renal disease relative risk, irrespec-

tive of hypertension or diabetes status,39 suggesting managing obe-

sity is essential for protecting renal function. While this trial was not

able to definitively confirm or refute an effect on rate of decline in

renal function due to sample size issues, it would be important that

any future studies include renal function as an outcome, aiming to

permit meta-analyses to combine trial data to resolve this issue in the

future.

4.2.5 | Absolute CVD risk

This paper omitted these scores since they proved unhelpful in mea-

suring change in cardiovascular risk for individuals with diabetes, con-

sistently scoring >15%. Consequently, meaningful change was not

discernible, aligning with other evidence.40

5 | IMPLICATIONS FOR PRACTICE

5.1 | Tailoring glucose-lowering medications to
weight loss efforts

AMOS findings suggest that reducing glucose-lowering medicines, like

insulin, along with caloric reduction, contributes to successful weight

loss. In our earlier qualitative study, AMOS Clinic participants

positively described the planned individually-tailored approach to pre-

scribing glucose-lowering medications emphasising it supported ongo-

ing self-care and weight management.41 While insulin is

commonly prescribed due to physician familiarity and the growing

complexities of diabetes medications, it is essential to recognise it is

one of many treatment options for managing type 2 diabetes, unlike

type 1 diabetes.3,43 Pivotally, Australia is facing an obesity epidemic,

and as a growth hormone, it is crucial to acknowledge that insulin hin-

ders weight loss efforts.4,18,42,43 Studies have shown insulin therapy

leads to weight gain and increases sedentary behaviour.44,45 For

instance, in the ‘Stepping Up Program’, where practice nurses helped

with regular insulin titration, participants experienced weight gain as

an adverse outcome.45 To address this, promoting Quality Use of

Medicines skills can reduce a potential disproportionate focus on insu-

lin and foster appropriate medication regimens.29,41,43

5.2 | A dedicated, experienced team for managing
obesity

AMOS aimed to foster self-maintenance skills through an interdisci-

plinary health team offering obesity care. Prior research found that

participants valued AMOS Clinic's individually-tailored and

multidisciplinary approach, facilitating personalised strategies for

ongoing self-care and weight management.41 Weight management

can be challenging for medical physicians, who struggle with weight-

related conversations; however, people with diabetes are often pre-

scribed weight-gaining medications.30,46 Additionally, health profes-

sionals may harbour implicit and explicit weight biases, which are yet

to be understood.4,47 Yet, 5%–10% body weight loss improves insulin

sensitivity, endothelial function, and inflammation and coagulation

markers, prevents type 2 diabetes progression and reduces cardiovas-

cular risk, while 10%–15% clinically improves obstructive sleep

apnoea, non-alcoholic steatohepatitis, depression and mobility.8,9,12

The AMOS trial showed an interdisciplinary team skilled in managing

obesity and diabetes collaborating with people living with both condi-

tions can improve health outcomes.
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5.3 | Rural interdisciplinary obesity clinics

Understanding barriers and facilitators to self-care is essential for

improving the health of people with obesity. Promoting effective self-

care, including adequate sleep, physical activity, less sedentary behav-

iour, nutritious food, appropriate medical care and socialising, is linked

to obesity reduction.4 Interdisciplinary clinics like AMOS are needed

in rural areas to develop self-maintenance skills to target these fac-

tors. Look AHEAD outcomes highlighted a strong, negative associa-

tion between fitness and BMI, highlighting that people with obesity

are less physically active than those less overweight.27,28 Thus, there

is a need to find an optimum way to enhance physical fitness in peo-

ple already living with obesity. However, the Australian Government's

National Obesity Strategy 2022–2032 prioritises promoting healthier

options over healthcare strategies.18 While healthier options are

essential for preventing obesity, delivering care to those already living

with obesity and diabetes is paramount, especially in rural areas with

higher obesity prevalence.1

5.4 | Economics

The economic burden of diabetes is substantial, with direct diabetes

healthcare expenditure AUD$2.7 billion in 2019.48 The annual total

excess healthcare cost for people living with obesity compared with

average-weight people is 26%, and for those with obesity and diabe-

tes, 46%.49 The AMOS trial showed that investing in diabetes services

for obesity management could improve metabolic risk markers, lower-

ing the risk of secondary complications. For example, AMOS interven-

tion provided a reno-protective benefit, crucial as diabetes is a leading

cause of end-stage renal disease. Dialysis, a common treatment for

this condition, costs $125 000/person/year in Australia.50 Even a

modest decrease in numbers requiring dialysis could fund the clinic,

benefiting the healthcare system and individuals. While a complete

economic evaluation of the AMOS Clinic model was beyond this trial's

scope, such an investigation is warranted.

5.5 | Limitations

Participant loss due to non-attendance or lack of interest in the trial

treatment was higher in the AMOS intervention group (75/292, 26%

vs. 23/206, 11%; Fisher's exact p = .0001) than control. No difference

due to other reasons occurred between groups. Randomisation

occurred before recruitment for logistical reasons (see Figure 1). Also,

due to a procedural misunderstanding, the last 29 participants were

invited and assigned study numbers based on their order of presenta-

tion, deviating from the intended random allocation. The difference in

baseline characteristics may result from random variation, a difference

in recruitment behaviours given response rate, or represent a selec-

tion bias due to the study's unblinded nature, potentially indicating

intervention participants were more committed to health improve-

ment and treatment adherence. The differences may also represent a

higher disease burden in the intervention group who required more

glucose-lowering medication to achieve the same mean HbA1c. Sensi-

tivity analysis when assuming missing cases mirrored changes seen in

the control group saw a small reduction in the benefit seen in BMI

reduction in the intervention group.

The renal function analysis is exploratory due to sample size limi-

tations. However, unexpected variability in eGFR levels between

time-points suggests a pattern of regression-to-mean. Also, routine

laboratory analysis reported higher values of eGFR as ‘>90 mL/

min/1.73 m2’, truncating the possible range of values. Further studies

are needed to definitively determine the AMOS Clinic's effects on

renal function, including full-range eGFR reporting. Additionally, phys-

iotherapy access was limited in the second 12 months, reducing treat-

ment availability for some AMOS participants, potentially impacting

weight loss outcomes.

6 | CONCLUSIONS

This trial demonstrated that participants attending the AMOS Clinic

model for managing people living with obesity and type 2 diabetes

experienced greater clinically relevant improvements than those

receiving usual diabetes care. The collaborative interdisciplinary care

model focused on addressing the metabolic complexities of managing

both conditions through coordinated, individually-tailored interdisci-

plinary healthcare, medication review, diet and physical activity sup-

port, psychological care and appropriate bariatric surgery referral.

Participants were drawn from a rural Australian region, suggesting

that centralising coordinated obesity care in one treatment centre

could feasibly be implemented in a rural setting, overcoming common

geographical, economical and healthcare availability barriers to

accessing care.
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