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/Abstract )

Aims: This study compared clinical outcomes and service efficiency for individual and group-based Very Low Energy Diets at
Canberra Obesity Management Service in 2017 and 2018, respectively.

Methods: A retrospective review compared VLED commencement and completion rates, baseline demographics, anthropometric
and metabolic changes, and medication use.

Results: A higher proportion of patients (but less males) completed VLED as part of the 2018 group-based model. Mean
start weight and BMI were similar for both years. The 2018 group had greater baseline metabolic abnormalities. Co-morbid
hypertension and dyslipidaemia were more common in the 2017 patients. Co-morbid T2DM, oral hypoglycaemic agents and/or
insulin use was greater in the 2018 group. Greater mean reduction in weight, BMI and percentage body weight was observed in
the 2017 patients. Changes in metabolic parameters were similar for both years. Compared to 2017, a higher proportion of the
2018 group reduced or ceased anti-hypertensive agents. Upon VLED completion, an equal number of patients from each year
ceased insulin therapy.

Discussion: This study demonstrated that using the 2018 group-based service model was non-inferior to traditional VLED
methods in improving metabolic profiles and reducing medication requirements. The greater anthropometric changes observed
in 2017 were not statistically significant and likely due to a higher proportion of males undergoing VLED in 2017. Areas of
future research include stratifying results according to gender, longer-term monitoring to determine the sustainability of clinical
improvements, and comparing outcomes with other obesity services.

. J
Keywords; Clinical outcomes; Hypertension; Medication; to support a multi-factorial basis for obesity, however, sub-optimal
Obesity management; T2DM; VLED diets are recognised as a key factor in obesity and its associated co-

morbidities [4]. Very Low Energy Diets (VLEDs) offer an evidence-
Introduction based and medically sound method of achieving rapid weight

reduction for people with a Body Mass Index (BMI) >30kg/m>.
According to the National Health and Medical Research Council
(NHRMC) Clinical Practice Guidelines for the Management of
Overweight and Obesity in Adults, Adolescents and Children
in Australia, VLEDs are a useful intervention to support weight

Obesity is a complex chronic health issue and a leading cause
of morbidity and mortality [1]. Whilst obesity is recognised as a
global public health problem, its prevalence is noticeably higher in
settings that have transitioned away from traditional lifestyles to
more obesogenic environments [2,3]. There is an array of evidence
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loss [5]. Historically, there has been caution regarding the use of
VLEDs as a routine weight loss strategy, with some guidelines
recommending use only when urgent weight loss is medically
indicated. However, recent studies have highlighted the favourable
risk profile, metabolic outcomes and sustained weight loss with
VLEDs under appropriate medical supervision [5,6].

VLEDs consist of nutritionally complete meal replacements
that facilitate weight loss by limiting overall energy and
carbohydrate intake and inducing ketosis. VLEDs are particularly
useful in patients who require rapid weight reduction prior to
surgical procedures, in those whose mobility is compromised due to
excess weight, and in those with Type 2 Diabetes Mellitus (T2DM)
who wish to delay insulin therapy or reduce insulin requirements.’
Although VLEDs have a strong evidence base for use in patients
with obesity, there are known contra-indications and the NHMRC
provides guidance on how this intervention should be delivered

[5].

The Canberra Obesity Management Service (COMS)
provides physician-led management of patients with severe obesity
(BMI >40kg/m?) and medical co-morbidities [7-9]. COMS offers
case management, allied health support and a range of intensive
interventions including a 12 week VLED, pharmacotherapy
and bariatric surgery [10]. In 2018, COMS modified the way in
which the VLED program was facilitated. The change in VLED
provision was not based on a pre-existing service model but rather
in response to increasing demand for intensive interventions and
limited staffing resources. Whilst continuing to follow the NHMRC
guidelines [5], COMS transitioned from individual appointments
with a dietitian to a structured inter-disciplinary group approach
with pre-planned medical reviews by a physician.

The new COMS model identifies potential VLED patients
several weeks to months in advance with some joining at short
notice if medically stable. The group attends a dietitian-led
information session prior to individual medical, nursing and
dietitian assessments. COMS physicians diagnose nutritional
deficiencies, new co-morbidities and consider medication
adjustments, whilst dietitians provide individualised VLED meal
plans for each patient. Medical reviews are booked at 0, 6 and 12
weeks. Dietitian and nurse reviews occur at 0, 2, 6 and 12 weeks.
To streamline the VLED process, all patients in the group had
their individual follow-up appointments scheduled for the same
days. The aim of this study is to determine whether the change in
COMS VLED service provision led to improved clinical outcomes

including weight and BMI reductions, improved metabolic profiles
and medication requirements. This study also aims to compare
2017 and 2018 service model efficiency in terms of VLED
commencement and completion rates.

Methods

A retrospective chart review was performed on all patients who
commenced VLED in 2017 and 2018. Inclusion criteria comprised
those who underwent a COMS facilitated VLED during the study
period and in accordance with the Optifast Clinical Treatment
Protocol.! Patients who initiated a VLED outside of COMS
(under the guidance of an external health practitioner or without
medical supervision) were excluded. Variables included: patient
demographics (age, sex); baseline anthropometrics and metabolic
profile (Blood Pressure [BP], weight, BMI, total cholesterol,
triglycerides, glycated haemoglobin [HbAlc]); presence of co-
morbidities (hypertension, dyslipidaemia and T2DM); VLED
commencement, attrition and completion rates; clinical changes
(weight, BMI, BP, total cholesterol, triglycerides, HbAlc); and
changes to pharmacotherapy (dose adjustment and/or cessation).

Relevant data was sourced from medical, nursing and dietetic
notes using a combination of paper and electronic files. Data was
collected between October-December 2018 and de-identified prior
to undergoing descriptive analyses. Independent (two-sample)
T-tests and Fisher’s exact tests were performed for statistical
comparison of baseline characteristics and VLED completion
rates. Changes in anthropometric data and metabolic parameters
were calculated using Intention to Treat (ITT) analysis with Last
Observation Carried Forward (LOCF) for those who did not
complete the 12-week program. A low risk ethics application was
submitted to the Canberra Health Services Research Ethics and
Governance Office. The study was determined to be a Quality
Improvement activity (2018/QAI/00214, 2018/ETH00531).

Results
Comparison of Attrition and VLED Completion Rates

Of the 64 patients identified, four did not meet inclusion criteria. A
total of 60 patients commenced VLED under the guidance of COMS
including 24 patients (40.0%) in 2017 and 36 patients (60.0%) in
2018. (Figure 1) outlines progression through the 12 week VLED
including a comparison of attrition by year. 17 patients (70.8%)
completed VLED in 2017 compared to 29 patients (81.0%) in
2018, however, this difference was not statistically significant
(p=0.54).
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Figure 1: Flowchart outlining VLED commencement attrition and completion based on year.

Comparison of Baseline Characteristics

Patient demographics, baseline anthropometrics, BP, pre-existing co-morbidities and medications at commencement of the VLED
are outlined in Table 1. Mean age was 47.3 years (+10.7, range 18-65 years) with the 2017 patients being on average one year older than
the 2018 group. Males comprised 48.3% of all patients (n=29) with a greater proportion of males trialling VLED in 2017 (n=13, 54.2%)

compared to 16 males (44.4%) in 2018 (Table 1).

2017 (n=24) 2018 (n=36) Total (n=60) P value
Meze;ngzg;aeiic(s,s])) 47.8 (7.9) 46.8 (13.4) 473 (10.7) 0.75
S oaalo (%) 13 (54.2) 16 (44.4) 29 (48.3) 0.60
Anthropometrics 146.9 (31.4) 147.4 (38.0) 147.2 (35.5)
Mean weight, kg (SD) 50.1 (10.6) 50.4 (7.4) 50.2 (8.7) 0.96
Mean BMI, kg/m?(SD) ' ’ B A 091
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Metabolic profile
. 132.9 (15.9) 134.4 (14.9) 0.74
Mean systol{c BP, mmHg (SD) 84.8 (13.5) 81.7(7.1) 133.8 (15.1) 032
Mean diastolic BP, mmHg (SD) 48(12) 5.0 (1.0) 83.0 (10.1) 0.59
Mean total cholesterol, mmol/L (SD) 1'8 (0'9) 2’1 (1'3) 4.9 (1.0) 0'41
Mean triglycerides, mmol/L (SD) 5'9 (0'7) 6‘5 (1.8) 2.0(1.2) 0' 19
Mean HbAlc, % (SD) B T 6.3 (1.5) ’
Co-morbidities
Hypertension (%) 15 (62.5) 22(61.1) 37 (61.7) 1.00
.. . 7(29.2) 10 (27.8)
Dyslipidaemia (%) 6 (25.0) 11 (31.0) 17 (28.3) 0.91
T2DM (%) ' ’ 17 (28.3) 0.78
Medication
>1 anti-hypertensive agents (%) 15 (62.5) 19 (52.8) 35(58.3) 0.60
1 it . o 6(25.0) 9(25.0) 15 (25.0) 1.00
>1 lipid-lowering agents (%)
>1 oral hypoglycaemic agents (%) 4 (16.7) 10 (27.8) 14 (23.3) 0.37
Insulin (%) 2(8.3) 4 (11.1) 6(10.0) 0.54

Table 1: Patient baseline characteristics at commencement of VLED by year.

There was no significant difference between the mean starting weights of the 2017 patients (146.9kg SD 31.4) compared to the
2018 group (147.4kg SD 38.0). Mean BMI at commencement of the VLED program was also similar for the two cohorts (50.1kg/
m? versus 50.4kg/m?). All baseline metabolic parameters except for mean diastolic BP were higher in the 2018 group (Table 1). The
prevalence of co-morbid hypertension and dyslipidaemia was 62.5% and 29.2% in the 2017 patients compared to 61.1% and 27.8% in
the 2018 group. Similar numbers of patients were prescribed anti-hypertensive and lipid-lowering medications across both years. The
2018 group had a higher prevalence of co-morbid T2DM (31.0% versus 25.0%) and a greater proportion of patients who were prescribed
one or more oral hypoglycaemic agents and/or insulin (Table 1).

Comparison of Anthropometric Changes

The 2017 patients experienced a greater mean weight reduction of 13.4kg (from 146.9kg to 133.4kg) compared to 11.9kg (from
147.4kg-135.5kg) in the 2018 group. The 2017 patients had a higher mean percentage change in body weight (-11.2% SD 6.6) compared
to the 2018 group (-8.5% SD 5.9). Mean BMI change for the 2017 patients was -5.3kg/m? (from 50.1 kg/m? to 44.8 kg/m?) compared
to -3.1 kg/m? (from 50.4 kg/m? to 47.3 kg/m?) for the 2018 group (Figure 2). Weight and BMI changes were not statistically significant

(p=0.96, p=0.91).

2017 2018 2017 2018 2017 2018

L]

£

a

w

Weight loss (kg) Change in weight (%) BMI change (kg/m2)

Figure 2: Comparison of mean anthropometric changes using ITT analysis (by year).
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Comparison of BP, Total Cholesterol,
HbAlc

Triglycerides and

The 2017 patients had a mean systolic BP reduction of
3.2 mmHg (from 132.9 mmHg to 129.7 mmHg) compared to
5.6mmHg observed in the 2018 group (from 134.4 mmHg to 128.9
mmHg). Reductions were also observed for mean diastolic BP for
both years, with the 2017 patients having a greater reduction than
the 2018 group (1.2 mmHg versus 0.7 mmHg, respectively). Mean
total cholesterol levels demonstrated a downward trend for both
years over the 12-week period. A greater mean reduction of 0.8
mmol/L (5.0 mmol/L to 4.2 mmol/L) was observed for the 2018
group compared to 0.6mmol/L (4.8 mmol/L to 4.2 mmol/L) for the
2017 patients. Mean Triglyceride levels for the 2018 group reduced
by 0.6mmol/L (from 2.1 mmol/L to 1.5 mmol/L) compared to 0.4
mmol/L reduction (from 1.8 mmol/L to 1.4 mmol/L) for the 2017
patients (Figure 3). Mean HbAlc progressively decreased over
the course of the VLED program at a similar rate for both years.
The 2017 patients reduced their mean HbAlc from 6.0% to 5.6%
and the 2018 group demonstrated a reduction from 6.5%to 6.1%
(Figure 3).

7.0

"\. === HbAlc (%) 2017
a0 .\‘
= HbAlc (%) 2018
5.0
Chol (mmil/L) 2017
4,0
i Chol (mml/L) 2018

3.0

==@==Trig (mmol/L) 2017
2.0

.\

VLED start

Trig (mmol/L) 2018

VLED completion

Figure 3: Mean total cholesterol, triglyceride and HbAlc levels
based on ITT analysis (by year).

Comparison of Changes to Pharmacotherapy

Of the 35 patients (58.3%) who commenced VLED whilst
prescribed one or more anti-hypertensive medications, 19 (54.3%)
were from the 2018 group. Over the 12-week period, five of the
35 patients (14.3%) including four patients from the 2018 group
ceased all anti-hypertensive therapy. A further eight patients
(22.9%), including another four who commenced the VLED
program in 2018, had their anti-hypertensive doses and/or the
number of anti-hypertensive agents reduced (Figure 4).

m2017 w2018

50%
40%
30%
20%
% .

Continuation of original ~ Dose reduction, removal of All antihypertensive

antihypertensive regimen one antihypertensive agent medications ceased

Figure 4: Status of anti-hypertensive medications during course
of VLED (by year).

A total of 15 patients (25.0%) were prescribed lipid-lowering
agents or fenofibrates at the time of commencing VLED, nine
(60.0%) of whom were from the 2018 group. Despite a reduction
in mean total cholesterol and triglyceride levels over the 12 week
VLED period, only one patient from 2018 adjusted their lipid-
lowering regimen (one of two agents was ceased at the 12-week
review).

14 patients (23.3%) were already established on oral
hypoglycaemic agents prior to commencing VLED including
10 patients (71.4%) from the 2018 group. All three of the 2018
patients who were prescribed sulphonyl urea or a sodium-glucose
co-transporter 2 inhibitor (SGLT-2) had these medications ceased
prior to VLED commencement. Over the course of 12 weeks, a
further three patients (one from 2017 and two from 2018) underwent
a reduction in the dose and/or cessation of one component of a
combination agent. Two additional patients (one from 2017 and
one from 2018) were commenced on an oral hypoglycaemic
agent following a step-wise cessation of insulin over the course
of VLED.

Ofthe six patients (10.0%) prescribed insulin to manage their
T2DM, four (66.7%) were from 2018. All six patients underwent
a dose reduction at commencement of VLED with five patients
(four from 2018) undergoing further titration over the course
of 12 weeks. One patient from 2017 who experienced medical
complications between weeks 6 and 12 was recommenced on their
original insulin regimen following early VLED cessation. Insulin
therapy was completely ceased in two patients (one from 2017 and
one 2018) following completion of VLED.
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Discussion

This paper compares clinical outcomes and service efficiency
based on two different VLED service models in a publicly funded
specialist obesity service. We chose to conservatively present
our data using ITT analysis rather than using Per Protocol (PP)
analysis. Whilst the latter method would have theoretically yielded
more favourable results, it would not have accurately reflected the
‘real world’ nature of our service or patient experience.

VLED Commencement, Attrition and Completion Rates

The 2018 group process resulted in a greater number of
patients commencing VLED and a lower attrition rate compared to
2017. Reasons for attrition in both years were consistent with those
documented for general non-engagement with obesity services
[12], however, in contrast to another Australian study that reported
particular co-morbidities as positive predictors of attendance [13],
our study revealed that prioritising other medical conditions was a
barrier to completing VLED.

The reasons for attrition in the 2017 patients had a stronger
medical focus, with two patients experiencing serious gallbladder
complications (a known VLED risk) [11,14]. It is possible that
enhanced medical monitoring (including regular liver function
tests to check for potential gallbladder sequelae) as part of the
2018 service model resulted in a reduction in medical risks.

Whilst the higher commencement and completion rates for
the 2018 group were not statistically significant, it is consistent with
evidence that VLED adherence is increased within a supportive
and accountable group framework [15]. A comparison of data from
future years will indicate if a there is a sustained or increased trend
in completion rates associated with the new group service model.

Baseline Characteristics

Until recently, the Optifast Clinical Treatment Protocol did
not recommend VLED in patients aged over 65 years except when
rapid weight loss may be lifesaving [16]. The most recent protocol
has revised this statement, noting that although VLED is generally
not advised in this age group, there may be a role if completed
under medical guidance [11]. Findings from a 2017 randomised
trial also note that VLED may useful in the treatment of obesity
and improving nutritional status in older patients [17]. Given this
emerging evidence and based on our favourable outcomes using
VLED in patients aged up to 65 years, COMS may consider
facilitating specific VLED programs for older patients in the
future.

A higher proportion of males underwent VLED in 2017.
Although the ratio of males to females between years was not
statistically significant, there is evidence to indicate that gender
differences impact on the amount of weight loss achieved in
patients with obesity [18]. This could explain the greater average

weight loss achieved in 2017 compared to 2018. Further analysis of
the new service model over time and stratifying results by gender
would provide better insights into potential gender differences
when undergoing a COMS VLED program.

There was no statistically significant difference in the number
of pre-existing co-morbidities between years, however, most
baseline metabolic parameters were worse for the 2018 group.
Further, a higher proportion of the 2018 group were prescribed
oral hypoglycaemic agents and insulin prior to commencing
VLED. The greater medical complexity of the 2018 group may
reflect the change in service model including early identification
and prioritisation of patients who were considered medically at-
risk. Whilst the new VLED process can lead to improved health
outcomes, it does require pre-planning, more intensive medical
monitoring and follow-up, which could prove difficult to coordinate
outside of a specialist inter-disciplinary setting like COMS.

Anthropometric Changes

A greater mean weight reduction was observed in the 2017
patients, however, the weight loss achieved by both cohorts
was within the expected range outlined in the Optifast Clinical
Treatment Protocol [10]. This is a positive achievement given that
the 2018 group had a higher proportion of patients with T2DM and
metabolic resistance to weight loss.

Clinically significant weight loss (>5% reduction in baseline
weight) is known to improve health outcomes and metabolic
profiles [5,19,20] and was achieved by both VLED cohorts. Whilst
there is ambiguity regarding when BMI reduction is considered
clinically significant, there is evidence to demonstrate that small
reductions can substantially reduce the burden of chronic disease
at a population level [21].

There are some high quality Australian and UK VLED
studies, however, they report on one, two and/or three year
outcomes rather than discussing clinical care model changes over
the 12 week course of VLED [6,13,14,17]. As such, it is difficult
to compare our results due to differences in study design and
the ‘real world’ nature of our study in contrast to the formal trial
conditions of these other studies. Further research should focus on
assessing long term weight trajectories and metabolic profiles of
COMS patients undergoing VLED to enable better comparisons
to the literature.

BP, Total Cholesterol, Triglycerides and HbAlc

Correlations between weight loss and BP reduction are
complex and not necessarily predictable [21,22]. The results
from our study are consistent with this concept, with the 2017
patients achieving a greater mean weight loss yet the 2018 group
demonstrating a greater mean reduction in systolic BP. It is difficult
to attribute these findings to a single cause although it is important
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to note that the 2018 group had a higher mean baseline systolic BP
and a greater proportion who ceased anti-hypertensive agents.

Despite the 2018 group having a higher mean baseline
total cholesterol level, both years recorded the same level on
completion of VLED. The 2018 group also demonstrated a greater
range reduction in triglycerides compared to the 2017 patients.
There is evidence to suggest that weight loss leads to improved
cholesterol profiles, although the linearity of this relationship
has not been unequivocally established [7]. The findings from
our study highlight the complexities of this link, with a greater
reduction of total cholesterol and triglycerides levels observed in
those who achieved less overall weight loss.

The 2018 service model lead to improved HbAlc levels in
a greater proportion of patients with T2DM. A recent UK study
of VLED outcomes in T2DM patients recorded rates of remission
based on a reduction of HbAlc post-cessation of all anti-diabetic
medication through to 12 months [14]. Whilst direct comparison is
limited due to our study comprising patients both with and without
T2DM, this highlights the opportunity for COMS to prospectively
collect data on those with T2DM and to monitor remission over
longer periods following VLED completion.

Changes to Pharmacotherapy

A greater proportion of the 2018 group were observed to
cease all anti-hypertensive medication upon completion of VLED.
In contrast to the UK trial where all anti-hypertensive medications
were ceased at commencement of the program [14], COMS
patients had their BP monitored closely and medications adjusted
during the VLED process. No adverse events were associated with
this approach and indeed, given some of the higher metabolic risk
profiles of COMS patients compared to the UK study [14], the
cautious approach of monitoring prior to reduction or cessation is
justified.

The proportion of patients from the 2018 group who
continued on lipid-lowering and/or fenofibrate agents was similar
to that observed in a UK trial [14]. It would seem that the risk-
benefit profile of continuing these medications in patients with
severe obesity is more favourable than ceasing. Further, it is more
difficult to determine the early clinical sequelae of continuing these
medications compared to anti-hypertensive or oral hypoglycaemic
agents, where BPand blood glucose are easily measured and patients
can self-report symptoms of hypotension or hypoglycaemia.

It is difficult to draw comparisons with the UK VLED trial for
patients with T2DM as their trial protocol specified cessation of all
oral hypoglycaemic agents upon commencement of VLED [14]. It
is, however, worth noting that COMS patients who were prescribed
a sulphonylurea or SGLT-2 had this medication ceased prior to
commencing VLED, and those prescribed other hypoglycaemic
agents underwent a stepped reduction when clinically indicated.

Although we cannot compare the final rates of COMS patients on
oral hypoglycaemic agents to other studies due to different follow-
up time points, it is worth noting that the two additional patients
who commenced oral hypoglycaemic agents following cessation
of insulin therapy represents a clinical improvement rather than a
deterioration in blood glucose profile.

A greater proportion of the 2018 group underwent titration of
their insulin dosing over the 12 weeks, however, an equal number
of patients from each year were ceased insulin therapy at VLED
completion. This highlights the benefits of VLED on blood glucose
profile regardless of the COMS service model used. It was not
possible to compare these results to the UK VLED trial of patients
with T2DM as that particular trial excluded the insulin-dependent
patients [ 14], however, given the medical and psychosocial benefits
of reducing or ceasing insulin, this is a COMS outcome of interest
that warrants further investigation over time.

Conclusion

COMS has successfully implemented a change in VLED
service provision to focus on an inter-disciplinary group approach.
The 2018 service model facilitated an increase in patient
throughput by 50% without needing to increase COMS staffing.
The 2018 model resulted in a higher proportion of patients with
T2DM commencing and completing VLED compared to 2017,
and a more structured approach to metabolic monitoring and
medication management. Further, despite the higher risk profile of
the 2018 group, there was no increase in adverse clinical outcomes.
Although there was no statistically significant difference in weight
change between groups, the clinical significance for the 2018
group is particularly relevant and supports the use of group-based
VLED in the future.

Whilst this study has limitations including small sample
size and short duration of follow-up, it provides a basis upon
which COMS can further refine its service model and improve
patient outcomes. Future research should include stratifying
results according to gender, longer-term monitoring to determine
sustainability of clinical improvements, and comparison with other
services. COMS intends on providing periodic support post-VLED
to help combat weight regain, to consider augmentation with
weight loss pharmacotherapy, and/or to further adjust medications
that may have been altered during the VLED process. Collecting
patient feedback regarding the group-based approach would also
be useful to gauge patient experiences and to further optimise the
COMS VLED program.

Acknowledgments

We would like to acknowledge the all COMS staff for
their support and professionalism. We would also like to thank
colleagues from the Chronic Disease Management Unit. We are

7

J Obes Nutr Disord, an open access journal
ISSN: 2577-2244

Volume 05; Issue 01



Citation: Brightman L, Mudiyanselage CH, Langbein K, Huang HCC (2020) Very Low Energy Diets at the Canberra Obesity Management Service: A Comparison of
Patient Participation and Clinical Outcomes Following a Change in Inter-Disciplinary Service Model. J Obes Nutr Disord 05: 140. DOI: 10.29011/2577-2244.100040

grateful to Dr Richard Singer from The Canberra Hospital for his
assistance with the statistical analysis.

Authorship Declaration

CH was responsible for proposing a comparison of
individual and group-based VLED service models. LB, CHM, KL
and HS were responsible for collating the data. LB performed the
descriptive analyses and sought further statistical support. LB was
responsible for writing the manuscript with additional and editing
contributions from all co-authors.

Funding and Conflict of Interest Statements

This research did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sectors. No
conflicts of interest are declared for LB, CHM, KL, HS or CH.

References

1. Australian Institute of Health and Welfare (2017) A Picture of Over-
weight and Obesity in Australia.

2. World Health Organisation (2017) Obesity and Overweight. Facts
about Overweight and Obesity.

3. World Health Organisation (2018) Global Health Observatory (GHO)
Data: Prevalence of Obesity among Adults.

4. Hruby A, Manson J, Qi L, Malik VS, Rimm EB, et al. (2016) Determi-
nants and consequences of obesity. American Journal of Public Health
6: 1656-1662.

5. National Health and Medical Research Council (2013) Clinical Prac-
tice Guidelines for the Management of Overweight and Obesity in
Adults, Adolescents and Children in Australia. Department of Health,
Australian Government.

6. ParettiH, Jebb S, Johns D, Lewis AL, Christian-Brown AM, et al. (2018)
Clinical effectiveness of very low energy diets in the management of
weight loss: a systematic review and meta-analysis of randomised
controlled trials. Obesity Reviews 17: 225-234.

7. World Health Organisation (2018) Body Mass Index (BMI).

8. Department of Health (2009) About Overweight and Obesity: Classifi-
cation of Adult BMI.

9. Brightman L, Huang HC-C, Dugdale P (2019) Determining patient at-
tendance, access to interventions and clinical outcomes in a publicly
funded obesity programme: Results from the Canberra Obesity Man-
agement Service. Clinical Obesity 9: e12345.

10.
1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

ACT Health (2016) Obesity Management Service.

Optifast Clinical Treatment Protocol (2018) Optifast Very Low Calorie
Diet.

Atlantis E, Kormas N, Samaras K, Fahey P, Sumithran P, et al. (2018)
Clinical obesity services in public hospitals in Australia: a position state-
ment based on expert consensus. Clinical Obesity 8: 2013-2210.

Sumithran P, Prendergast L, Haywood C, Houlihan CA, Proietto J, et
al. (2016) Review of 3-year outcomes of a very-low energy diet-based
outpatient obesity treatment program. Clinical Obesity 6: 101-107.

Lean M, Leslie W, Barnes A, Brosnahan N (2018) Primary care-led
weight management for remission of type 2 diabetes (DIRECT): an
open-label, cluster-randomised trial. Lancet 10: 541-551.

Harper C, Sainsbury A, Maher J, Seimon RV, Sainsbury A (2018) Ex-
periences of using very low energy diets for weight loss by people
with overweight or obesity: a review of qualitative research. Obesity
Review 10: 1412-1423.

Optifast Clinical Treatment Protocol (2013) Optifast Very Low Calorie
Diet.

Haywood C, Prendergast L, Purcell K, Fevre LL, Lim WK, et al. (2018)
Very low calorie diets for weight loss in obese older adults: a ran-
domised trial. The Journals of Gerontology 73: 59-65.

Millward D, Truby H, Fox K, Livingstone MBE, Macdonald IA, et al.
(2014) Sex differences in the composition of weight gain and loss in
overweight and obese adults. British Journal of Nutrition 111: 933-
943.

National Institute for Health and Care Excellence (2014) Weight Man-
agement: Lifestyle Services for Overweight or Obese Adults: Public
Health Guidelines. United Kingdom 2014.

Jensen M, Ryan D, Apovian C, Ard JD, Comuzzie AG, et al. (2014)
Guidelines for the Management of Overweight and Obesity in Adults:
a report of the American College of Cardiology/American Heart As-
sociation Task Force on Practice Guidelines and The Obesity Society.
Circulation 129: s102-s138.

Kearns K, Dee A, Fitzgerald A, Doherty E, Perry IJ, et al. (2014) Chron-
ic disease burden associated with obesity in Ireland: the effects of a
small BMI reduction at population level. BMC Public Health 14: 143.

Aucott L, Poobalan A, Smith W, Avenell A, Jung R, et al. (2005) Effects
of weight loss in overweight/obese individuals and long-term hyperten-
sion outcomes: a systematic review. Hypertension 45: 1035-1041.

8

J Obes Nutr Disord, an open access journal
ISSN: 2577-2244

Volume 05; Issue 01


https://www.aihw.gov.au/getmedia/172fba28-785e-4a08-ab37-2da3bbae40b8/aihw-phe-216.pdf.aspx?inline=true
https://www.aihw.gov.au/getmedia/172fba28-785e-4a08-ab37-2da3bbae40b8/aihw-phe-216.pdf.aspx?inline=true
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
https://www.who.int/gho/ncd/risk_factors/overweight/en/
https://www.who.int/gho/ncd/risk_factors/overweight/en/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4981805/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4981805/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4981805/
https://www.nhmrc.gov.au/about-us/publications/clinical-practice-guidelines-management-overweight-and-obesity
https://www.nhmrc.gov.au/about-us/publications/clinical-practice-guidelines-management-overweight-and-obesity
https://www.nhmrc.gov.au/about-us/publications/clinical-practice-guidelines-management-overweight-and-obesity
https://www.nhmrc.gov.au/about-us/publications/clinical-practice-guidelines-management-overweight-and-obesity
https://pubmed.ncbi.nlm.nih.gov/26775902/
https://pubmed.ncbi.nlm.nih.gov/26775902/
https://pubmed.ncbi.nlm.nih.gov/26775902/
https://pubmed.ncbi.nlm.nih.gov/26775902/
https://www.who.int/gho/ncd/risk_factors/bmi_text/en/
https://pubmed.ncbi.nlm.nih.gov/31207135/
https://pubmed.ncbi.nlm.nih.gov/31207135/
https://pubmed.ncbi.nlm.nih.gov/31207135/
https://pubmed.ncbi.nlm.nih.gov/31207135/
https://health.act.gov.au/services-and-programs/chronic-disease-management/obesity-management-service
https://www.optifast.com.au/faq
https://www.optifast.com.au/faq
https://pubmed.ncbi.nlm.nih.gov/29683555/
https://pubmed.ncbi.nlm.nih.gov/29683555/
https://pubmed.ncbi.nlm.nih.gov/29683555/
https://pubmed.ncbi.nlm.nih.gov/26841953/
https://pubmed.ncbi.nlm.nih.gov/26841953/
https://pubmed.ncbi.nlm.nih.gov/26841953/
https://www.researchgate.net/publication/321580682_Primary_care-led_weight_management_for_remission_of_type_2_diabetes_DiRECT_An_open-label_cluster-randomised_trial
https://www.researchgate.net/publication/321580682_Primary_care-led_weight_management_for_remission_of_type_2_diabetes_DiRECT_An_open-label_cluster-randomised_trial
https://www.researchgate.net/publication/321580682_Primary_care-led_weight_management_for_remission_of_type_2_diabetes_DiRECT_An_open-label_cluster-randomised_trial
https://pubmed.ncbi.nlm.nih.gov/30144269/
https://pubmed.ncbi.nlm.nih.gov/30144269/
https://pubmed.ncbi.nlm.nih.gov/30144269/
https://pubmed.ncbi.nlm.nih.gov/30144269/
https://pubmed.ncbi.nlm.nih.gov/28329121/
https://pubmed.ncbi.nlm.nih.gov/28329121/
https://pubmed.ncbi.nlm.nih.gov/28329121/
https://pubmed.ncbi.nlm.nih.gov/24103395/
https://pubmed.ncbi.nlm.nih.gov/24103395/
https://pubmed.ncbi.nlm.nih.gov/24103395/
https://pubmed.ncbi.nlm.nih.gov/24103395/
https://www.nice.org.uk/Guidance/PH53
https://www.nice.org.uk/Guidance/PH53
https://www.nice.org.uk/Guidance/PH53
https://www.ahajournals.org/doi/full/10.1161/01.cir.0000437739.71477.ee
https://www.ahajournals.org/doi/full/10.1161/01.cir.0000437739.71477.ee
https://www.ahajournals.org/doi/full/10.1161/01.cir.0000437739.71477.ee
https://www.ahajournals.org/doi/full/10.1161/01.cir.0000437739.71477.ee
https://www.ahajournals.org/doi/full/10.1161/01.cir.0000437739.71477.ee
https://pubmed.ncbi.nlm.nih.gov/24512151/
https://pubmed.ncbi.nlm.nih.gov/24512151/
https://pubmed.ncbi.nlm.nih.gov/24512151/
https://pubmed.ncbi.nlm.nih.gov/15897373/
https://pubmed.ncbi.nlm.nih.gov/15897373/
https://pubmed.ncbi.nlm.nih.gov/15897373/

