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Abstract

Meal replacement Severely Energy-Restricted Diets (SERDs) produce� 10% loss of body

mass when followed for 6 weeks or longer in people with class III obesity (BMI� 40 kg/m2).

The efficacy of SERDs continues to be questioned by healthcare professionals, with con-

cerns about poor dietary adherence. This study explored facilitators and barriers to dietary

adherence and program attrition among people with class III obesity who had attempted or

completed a SERD in a specialised weight loss clinic. Participants who commenced a

SERD between January 2016 to May 2018 were invited to participate. Semi-structured in-

depth interviews were conducted from September to October 2018 with 20 participants (12

women and 8 men). Weight change and recounted events were validated using the partici-

pants’ medical records. Data were analysed by thematic analysis using line-by-line inductive

coding. The mean age ± SD of participants was 51.2 ± 11.3 years, with mean ± SD BMI at

baseline 63.7 ± 12.6 kg/m2. Five themes emerged from participants’ recounts that were per-

ceived to facilitate dietary adherence: (1.1) SERD program group counselling and psychoe-

ducation sessions, (1.2) emotionally supportive clinical staff and social networks that

accommodated and championed change in dietary behaviours, (1.3) awareness of eating

behaviours and the relationship between these and progression of disease, (1.4) a resilient

mindset, and (1.5) dietary simplicity, planning and self-monitoring. There were five themes

on factors perceived to be barriers to adherence, namely: (2.1) product unpalatability, (2.2)

unrealistic weight loss expectations, (2.3) poor program accessibility, (2.4) unforeseeable

circumstances and (2.5) externalised weight-related stigma. This study highlights opportuni-

ties where SERD programs can be optimised to facilitate dietary adherence and reduce bar-

riers, thus potentially improving weight loss outcomes with such programs. Prior to the

commencement of a SERD program, healthcare professionals facilitating such programs
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could benefit from reviewing participants to identify common barriers. This includes identify-

ing the presence of product palatability issues, unrealistic weight loss expectations, socio-

economic disadvantage, and behaviour impacting experiences of externalised weight-

related stigma.

Introduction

Class III obesity, defined by the World Health Organisation (WHO) as a body mass index

(BMI)� 40 kg/m2 [1], poses a significant health risk to the individual. While excess fat mass

increases the risk of conditions such as type 2 diabetes [2, 3], cardiovascular disease [4],

obstructive sleep apnoea [5], kidney disease [6] and musculoskeletal problems leading to phys-

ical disability [7, 8], a 10% reduction in body weight can reduce the risk of obesity-related

comorbid conditions [9–12]. People with obesity-related health complications in addition to

class III obesity (i.e., people with complex class III obesity) are a unique group of people that

are not well researched [13]. Often, subjects with uncomplicated overweight and obesity are

recruited for clinical weight loss trials as mixed cohorts, alongside people with complex class

III obesity [14–16]. As such, there is little available data specifically pertaining to people with

complex class III obesity.

One of the available dietary treatments for complex class III obesity is a Severely Energy-

Restricted Diet (SERD). SERD is a collective term used to encompass diets involving severely

restricted energy intake relative to energy requirements. SERDs include Very-Low Energy

Diets (VLEDs) and Low-Energy Diets (LEDs). VLEDs are defined as weight loss diets that pro-

vide between 2100 to 3400 kJ (500 to 800 kcal) per day [1, 17, 18]. LEDs are diets that provide

between 4200 and 5000 kJ (1000 and 1200 kcal) per day [19]. VLEDs and LEDs can be

achieved with (i) sole use of meal replacement products, (ii) a complete food-based prescrip-

tion, or (iii) a combination of the two, as a partial meal replacement diet. Commonly, VLEDs

are prescribed as a total meal replacement diet and LEDs as a partial meal replacement diet.

Whether a VLED or an LED, SERDs are considered as severe dietary energy restriction for

people with class III obesity, because they provide an energy intake prescription of� 5000 kJ

(1200 kcal), which represents an approximately 65% dietary energy restriction relative to esti-

mated total energy expenditure for this group [20, 21].

SERDs involving the use of meal replacement products achieve� 10% weight loss when fol-

lowed for 6 weeks or longer in people with class III obesity [21]. Although this clinically-rele-

vant weight loss is achieved in clinical trials, a recent survey of healthcare professionals found

that they only prescribe meal replacement SERDs to a median 7% of all patients seeking weight

management [22]. An important barrier to prescription found amongst healthcare profession-

als was anticipated poor dietary adherence [22], attributed to the highly restrictive nature of

the diet, including the extreme reduction in carbohydrate and energy intake [22]. The discrep-

ancy of what is reported in clinical trials and what is reportedly observed by healthcare profes-

sionals may be due to clinical trials being vastly different to real-world use, where interactions

between healthcare professionals and participants may be less frequent and less

comprehensive.

What is not well known in the body of literature is participants’ perceptions of SERDs and

the potential factors that facilitate or create barriers to adherence. Healthcare professionals’

perceptions of participant dietary adherence during a SERD may not align with the actual par-

ticipant lived experience. Understanding what factors contribute to the differences in these
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perceptions is important for shaping clinical care [23, 24]. Such an understanding has allowed

services and treatments to be adjusted to better meet the needs of the people seeking treatment

[23, 24], including providing insight into the complexities of the participants’ conditions and

their medical care [25].

Previous qualitative studies that have investigated the experiences of participants with over-

weight and obesity during total meal replacement VLEDs have shown that they are positively

accepted [26, 27]. Facilitators of dietary adherence identified included the diagnosis or pres-

ence of serious medical conditions and the desire to improve personal appearance and feelings

of well-being [23, 26, 27], the rigid and simplistic nature of the diet [23, 26, 28, 29], supportive

group meetings [26, 28], and building personal relationships with dietary counsellors [27].

Less reported are the barriers to adherence during a VLED, which included experiencing chal-

lenges with social situations [27], cost of purchasing meal replacement products [26, 27], and

lack of social support [28].

In this study we explored the facilitators and barriers to adherence and dietary program

attrition in a cohort of people with complex class III obesity who had undertaken a SERD pro-

gramme at a tertiary weight management service for people with obesity. It is anticipated that

our interpretive description will be used to shape the redevelopment of SERD diet programs

and assist in treating people with class III obesity more effectively.

Methods

Design

This retrospective qualitative study used individual semi-structured interviews. The research

design was chosen as an exploratory method to gain an understanding of the facilitators and

barriers that contribute to SERD program adherence and attrition. The study was inductive

and used for the understanding of factors affecting clinical care rather than theory generation

[30]. The study was approved by the Sydney Local Health District Human Research Ethics

Committee–Royal Prince Alfred zone (X17-0397 & HREC/17/RPAH/595).

Participants

The study was conducted at the Metabolism & Obesity Service (MOS), Royal Prince Alfred

Hospital, a public university hospital in Sydney, Australia. Patients are referred to MOS by

their treating physician. A process of referral triage is undertaken so that patients are invited to

attend the most appropriate clinical care stream. The sample of participants studied was cho-

sen from a pre-existing clinic specifically for people with complex class III obesity. In this

clinic, individuals are prescribed a SERD and the diet program is delivered in a group setting.

Participants were eligible for participation in this study if they began the SERD program

between January 2016 to May 2018, had attended the initial 60-minute SERD group session

and at least one visit to the SERD support group or one other individual appointment with a

clinician from MOS. The diet program prescription was provided in the initial group session.

The SERD group program was facilitated by a clinician with extensive experience in beha-

vioural health coaching and prescription of SERDs. Participants were instructed to attend the

SERD group program fortnightly for education, support, monitoring and to aid adherence.

Fortnightly group sessions included 60 minutes of participant-led group discussion,

impromptu nutrition and exercise education and behavioural health coaching, led by the

group facilitator. The SERD included the prescription of commercially-available VLED meal

replacement products supplemented with powdered protein to create a� 65% total daily

energy restriction while maintaining an average recommended daily intake of protein of

approximately 0.8 g per kilogram of ideal body weight for all participants (mean target based
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on 0.84 g per kilogram of ideal body weight for men, and 0.75 g per kilogram of ideal body

weight for women [31]).

Participants were provided with a list of suitable commercially-available VLED meal

replacement product brands which varied in price, flavour and texture. These entailed meal

replacement products from Nestlé Australia Ltd, Tony Ferguson Wellness Program Ltd,

Healthy Weight for Life Ltd, Formulite Pty Ltd, Cambridge Weight Plan Ltd, and Optislim Pty

Ltd. Participants were also provided with a list of suitable supplemental protein powder

brands, namely: Nestlé Australia Ltd Beneprotein; Body Science International Bsc Pty Ltd

Whey Protein; Vitaco Health Ltd Aussie Bodies Whey; Freedom Foods Group Trading Pty Ltd

Vital Strength Protein Powder; and Vitaco Health Ltd Musashi 100% Whey. The method used

to calculate the appropriate protein intake for participants was adapted from Gibson et al.,

2016 [32]. In this calculation, 0.25 kilograms was accounted for every 1 kilogram increase in

body weight above calculated weight at BMI = 25 kg/m2, using the following formula;

Adjusted body weight ¼ ððheight2 x 25Þ þ ð0:25 x ðcurrent weight � ðheight2 x 25ÞÞ

The estimated individualised protein requirement was then calculated using the following

formula;

Protein requirement ðgrams per dayÞ ¼ Adjusted body weight x 0:8

The calculated protein requirement was used to determine the number of meal replacement

products and amount of supplemental protein prescribed per day. Typically, three to four

meal replacement products were prescribed per day, with each meal replacement product con-

taining approximately 20 g of protein. At the intial group appointment, participants were

given a limited choice of how many meal replacement products they preferred to use in combi-

nation with supplemental protein. For example, if a participant’s protein requirement was 90 g

daily, the prescription could either be 3 meal replacement products (with 60 g of protein) plus

30 g of protein from the supplemental protein source per day, or alternatively, 4 meal replace-

ment products (with 80 g of protein) plus 10 g of protein from the supplemental protein source

per day.

If a participant’s protein requirements exceeded that which could be achieved using 4 meal

replacement products per day, with or without the addition of supplemental protein, or if a

participant expressed a strong desire to eat food while on the SERD, food-based protein was

prescribed instead in a partial meal replacement format. For example, a selection of protein-

rich food sources was prescribed in specific quantities for one or two meals per day (approxi-

mately 100 g lean red meat, 200 g chicken, 300 g white fish, 100 g oily fish, 200 g pork, or 3

eggs) and a mixture of low-starch vegetables from a provided list. The prescribed high protein

meal approximated to 20 to 30g of protein and an energy intake (EI) of 837 to 1050 kJ (200 to

250 kcal).

Participants were instructed to consume 10 g of fat, a minimum of 2 L of water, and a mini-

mum of 5 standard serves of low-starch vegetables (with one serve equating to 1 cup of salad

vegetables or ½ cup of cooked vegetables) daily for a minimum of 3 months. The total esti-

mated daily intake of the SERD prescribed ranged from ~3000 to 4600 kJ (700 to 1100 kcal)

for the group of participants sampled.

After program completion or unplanned early cessation, participants were given autonomy

and support to either continue with the meal replacement SERD, to transition to a moderately

energy-restricted diet with partial use of meal replacement products, replacing 1 to 2 meals per

day together with protein-rich food for the third meal, or to transition from the SERD to an

PLOS ONE Dietary adherence and attrition during a meal replacement severely energy-restricted diet

PLOS ONE | https://doi.org/10.1371/journal.pone.0253127 June 17, 2021 4 / 23

https://doi.org/10.1371/journal.pone.0253127


energy-controlled food-based diet. The weight management service supported people long-

term (>12months) to help them reach their weight loss goal.

Recruitment

In August 2018, eligible participants (n = 53) received a letter stating that they may receive a

telephone call regarding study recruitment. One researcher (G.M.) invited participants by tele-

phone in September and October 2018, and in January 2020, to participate in an interview.

Written informed consent was obtained during in-person interviews. Verbal informed consent

was used when written consent was not obtainable, such as when the participant had moved

interstate or could not attend in-person appointments due to time, geographical or financial

constraints. Verbal consent was obtained at the initiation of the audio-recorded telephonic

interviews and documented in the interview transcript. This methodology was approved by

the Sydney Local Health District Human Research Ethics Committee–Royal Prince Alfred

zone.

From the group of eligible participants, participants were then recruited through purposive

sampling [33] by the lead researcher, G.M. This method is used commonly in qualitative

research and includes the deliberate selection of individual participants because of the infor-

mation, knowledge or experiences they possess [33]. After reviewing electronic medical record

data on weight history and clinic attendance, three types of participants were contacted; those

that (1) had experienced and maintained a weight loss of>10% at the time of recruitment, (2)

had not completed the 3-month duration of the SERD group sessions, or (3) had recorded no

change in body weight from baseline at the time of recruitment. Interviews were then con-

ducted 1 to 2 weeks after the initial phone call. After preliminary data analysis of the interview

was completed, further participants were recruited and interviewed until saturation in the data

was confirmed for each of the reported themes. After saturation, a follow-up letter was sent to

the remaining participants to inform them that recruitment had ended.

Eighteen participants were contacted and recruited between September and October 2018,

and the remaining two were contacted and recruited in January 2020. This delayed recruit-

ment method of the last two participants was used to confirm saturation after the initial data

analysis, to ensure the identified themes could be applied to new interview recruits. No incen-

tives were offered for participation.

Data collection

Initially, participants were asked to participate in the interview in a group setting, however,

due to low attendance, this data collection strategy was revised to one-on-one in-depth inter-

views either by telephone or in-person. The initial group-based interview consisted of two par-

ticipants and was carried out by two researchers (G.M. and J.F.) at the hospital weight loss

service location. The remaining eighteen participants were interviewed individually by tele-

phone or in-person by one researcher (G.M.) at the participants’ convenience. G.M. is an expe-

rienced dietitian completing her doctoral degree in research with limited experience in

qualitative research, however, guidance was provided by co-authors who had some experience

in qualitative research (A.S., J.F. and J.S.). G.M. was known to 15 of the 20 (75%) participants,

but was neither their primary clinician nor SERD program group facilitator. Semi-structured

interview questions were formulated with open-ended questions to elicit detailed descriptions

of participant experience in the SERD program. Using prior knowledge from clinical practice

and past research [34], the following themes were explored: past dieting experiences, perceived

program adherence and factors that aided/hindered adherence, hunger, current dietary pat-

terns, motivation to lose weight, social environment, self-efficacy, weight-related stigma,
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socioeconomic limitations, and service delivery. At the end of the interview, participants were

invited to share any comments they considered were not adequately covered during the inter-

view. An interview guide containing the interview questions can be found in the S1 File.

The audio-recorded interviews were transcribed into text verbatim and participant tran-

scripts were allocated pseudonyms. Pseudonyms were chosen to reflect the gender of the par-

ticipant interviewed. Field notes were taken after the interviews and later coded with the

interview transcripts. Medical records were reviewed to obtain participant demographics and

characteristics including age, residential postcode, whether they received social security pay-

ments (age pension, unemployment or disability support), height, weight and comorbid condi-

tions. To determine the degree of complexity of the participants’ obesity, the Edmonton

Obesity Staging System (EOSS) tool was used [35]. EOSS scores are as follows: 0 = no sign of

obesity-related risk factors, 1 = presence of subclinical obesity-related risk factors that does not

require medical treatment for comorbidities, 2 = established physical or psychological obesity-

related comorbidities requiring medical intervention, 3 = significant obesity-related end-

organ damage or significant psychological symptoms or physical disability whereby quality of

life is impacted [35].

Socio-economic disadvantage was determined by the presence of social security payments

and residential postcode. The residential postcode was used to determine relative socio-eco-

nomic disadvantage through the use of the Australian Socio-Economic Indexes for Areas

(SEIFA) Index of Relative Socio-Economic Advantage and Disadvantage (IRSAD) [36, 37].

The SEIFA IRSAD is limited in its ability to identify individual socio-economic differences

within a residential area mainly due to the distribution of public housing in Australia in both

affluent and disadvantaged areas [36], thus social welfare payments were used together with

SEIFA IRSAD to identify socio-economic disadvantage across participants. IRSAD SEIFA

scores are as follows; 1 indicates the most disadvantaged area and 4 the most advantaged area

[36]. A score of 2 or 3 is given for an area that is neither particularly advantaged nor

disadvantaged.

Data analysis

Qualitative interview transcripts underwent thematic content analysis by researchers (G.M.

and J.F) who independently reviewed two transcripts using manual line-by-line open-coding

to generate a list of inductive codes. The coding lists were combined to create a preliminary

list of inductive codes to apply to the remaining transcripts, with new codes generated as

new themes and concepts emerged. NVivo v.12 software was used to analyse the transcripts

and to group participants’ reflections and concepts into unified themes using an iterative

process via constant comparison. Constant comparison was used to reduce personal bias

influencing data analysis. Transcripts were summarized, and memoing was used to link

codes with themes and concepts [34]. After the initial analysis of all the transcripts, three

researchers (G.M, J.S and J.F.) reviewed the expanded code list, themes and sections of the

data, and discussed their contexts to resolve discrepancies. Subgroup analyses were then per-

formed comparing the responses from participants who experienced facilitators and barriers

to adherence, and those who had not completed the program or ceased the SERD prema-

turely. Participants were not invited to comment on findings. The results in italics are verba-

tim quotations from participants identified by a pseudonym. The amount of weight change

exhibited by each participant at the time of interview has also been provided after each quote

(e.g., Adam, 26.2% loss in body weight). Brackets () have been used to provide relevant infor-

mation that was implied but not spoken. Irrelevant information has been removed and

marked with an ellipsis (. . .).
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Results

Participant characteristics

Twenty participants were interviewed (12 females and 8 males), mean BMI at baseline was

63.7 ± 12.6 kg/m2. Six in-person interviews were conducted in total, including the those that

were performed in a group setting, the remaining were conducted by telephone. The duration

of the in-person interviews ranged from 20 to 75 minutes, the duration of the telephone inter-

views ranged from 20 to 50 minutes. The average body weight reduction experienced by the

group was 9.9 ± 10.7% at the time of interview. Eleven of the 20 participants (55%) experienced

and maintained >10% weight loss at the time of interview.

Socio-economic disadvantage was prevalent among study participants, with 45% (9 of 20)

receiving social welfare payments, and 25% (5 of 20) residing in a socio-economically disad-

vantaged area determined by an overall SEIFA IRSAD score of 1. In combination, 65% (13 of

20) of participants were identified as ‘socio-economically disadvantaged’. Detailed participant

characteristics can be viewed in Table 1.

The following obesity-related co-morbidities were observed from participant medical rec-

ords: obstructive sleep apnoea (65% of participants), depression (40%), hypertension (35%),

osteoarthritis (35%), type 2 diabetes (30%) and hyperlipidaemia (10%). EOSS scores can be

viewed in Table 1.

Thematic content analysis

The analysis identified 10 themes, five as facilitators and five as barriers to adherence, as seen

in Fig 1.

Facilitators of adherence

SERD program group counselling and psychoeducation sessions. Participants thought

that the educational group format in which the SERD program was delivered was fundamental

to adherence because of the knowledge gained through formal and informal information shar-

ing between other participants and the weight loss therapist.

Participants thought the following nutrition education topics were facilitators to dietary

adherence: cooking vegetables in palatable ways, the energy and macronutrient composition

of commonly eaten food items, food items to consume and avoid, where to obtain meal

replacement products at discounted prices and suitable brands. Psychological educational top-

ics that were considered important for facilitating dietary adherence included: overcoming

emotional eating, how to respond to food cravings, navigating social eating and implementing

relationship boundaries.

This environment of information sharing and understanding the psychological triggers

behind their behaviours allowed participants to experiment and experience autonomous self-

regulation. It also provided an environment whereby they felt competent in their ability to

change behaviours, demonstrating that the SERD program structure fits well within the self-

determination theory framework for understanding human motivation [38]. The framework

suggests that when the basic psychological needs for autonomy, competence and relatedness

are supported, an environment is created whereby the adoption of healthy behaviours, or

relinquishment of unhealthy ones, is more likely to occur [39, 40].

But where I found MOS [Metabolism & Obesity Services, the name of the weight loss clinic] to
be useful was in their lectures and education with the program. They tell you what foods you
can and cannot eat. I now know that I can pig-out on vegetables, but choose the non-starchy
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vegetables such as broccoli, cabbage and eggplant. For me, it’s about knowing what I can eat,
which I didn’t know before. (Adam, 26.2% loss in body weight)

Having nutrition knowledge also helped. I would look at ingredients and nutrition panels on
food when I was shopping. I did a lot of online searching for recipes, using the list of foods that
I could and couldn’t have. Then I would go looking for recipes that matched those foods and
things I could do with them to make it more interesting. (Harriet, 5.4% loss in body weight)

My mum and dad being Italian, they would serve me pastas and bread etc, first course, second
course, third course [when visiting]. I said to them look, I’m on this diet don’t put anything in
front of me; if you are going to put anything in front of me put the salad. And my mum
knows. I just have my shake with my salad and water. (Bella, 10.1% loss in body weight)

Emotionally supportive clinical staff and social networks that accommodated and

championed change in dietary behaviours. Participants described an initial hesitance to

attending the weight loss clinic because of previous stigmatising experiences (both medical

and social); however, after attending the weight loss service, many considered they were in the

right place to receive help. This was important for program adherence and behaviour change

as participants felt they could implicitly trust the weight loss therapists to provide the right

advice that would be delivered without judgement. The purpose-built physical clinic space

including large open spaces in the waiting area, corridors and clinic rooms, and the use of spe-

cialised bariatric size chairs and scales without size or weight limit contributed to the feeling of

being in a non-judgemental environment. Participants felt a sense of belonging when attend-

ing the weight loss service where they were exposed to other larger-bodied people. They felt

they could relate to other participants in the waiting room and during SERD group sessions.

This allowed participants to feel welcomed and at ease, as they could see peers who were simi-

lar to them.

I felt welcomed when I saw people who were in the same situation to me. I knew there was no
judgement. I feel great going down there all the time now. It’s like a boost in my confidence
each time I go into the clinic. (Jackson, 19.7% loss in body weight)

I went to a clinic for bariatric surgery many years ago. I am guessing people who search bariat-
ric surgery would be obese, well most of them anyway. But when I got there I couldn’t even sit
in my chair. I got there and thought, what kind of place is this? . . .The clinic obviously didn’t
think about the size of the person they see. What I liked about the obesity clinic [Metabolism

Fig 1. Facilitators and barriers to adherence.

https://doi.org/10.1371/journal.pone.0253127.g001
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and Obesity Service] is you have big chairs for big people. That makes sense. (Errol, 5.7% loss
in body weight)

I remember my first time coming here, it was nice. It was nice to know, not that I want other
people to have trouble with their weight, but it was nice to know that other people had troubles
with their weight and just all coming together we had a shared experience. You don’t feel
alone with it. It’s nice to come and be able to talk about things, find out how this person strug-
gled, and that person struggled and how they got through it, it just helps. (Steve, 15.8% loss in
body weight)

Participants discussed the importance of having support from friends and family to aid

adherence when eating outside of the home and at social functions. Others felt adherence was

facilitated by family members who kept the home food environment free from discretionary

foods such as chocolate, biscuits, crisps and soft drink. When eating outside of the home, support

was felt when participants were able to modify social eating situations, such as having a degree of

control over what food items were served or purchased. Participants felt more supported when

other people altered their eating patterns to healthier meal options as this reduced their tempta-

tion to eat energy-rich food. For participants with low-income backgrounds, financial support

from family members was often integral to adherence. This removed accessibility barriers such as

the cost of purchasing SERD products and transport to the weight loss service that would have

otherwise made participation in the SERD program unaffordable. Verbal encouragement from

weight loss staff, friends or family was conducive for adherence and provided reassurance that

they were making good progress, which bolstered their motivation to continue.

My friends, they are very supportive, extremely supportive. They are happy to go where I sug-
gest. I ask them can I choose where we eat? And they are happy to go with it. I just tell them I
can have something grilled. (Quinn, 13.2% loss in body weight)

My family understood whenever I was with them, say I was going to my daughters for lunch,

she would make me nice steamed vegetables because she knew I could have that with the meal
replacement. (Ialia, 16.1% loss in body weight)

Awareness of eating behaviours and the relationship between these and adverse future

health outcomes. Before joining the SERD program 85% of the participants had previously

tried to lose weight using other dietary weight loss methods with varying levels of success.

Some of the reasons for abandoning previous dieting attempts included the slow weight loss

experienced and falling into old patterns of behaviour. In contrast, during the SERD program,

the speed of initial weight loss experienced during the first two weeks of the diet was integral

to facilitating motivation to adhere to the program. Minimal initial weight loss contributed to

poor adherence and/or attrition because participants felt that their efforts were futile.

Alleviation of medical problems was also motivating and reaffirmed why participants were

engaging in the SERD program. Biofeedback, such as feeling ill after eating discretionary food

or lack of weight loss observed during the diet, was used to correct patterns of behaviour to aid

adherence. For example, participants acted on advice to i) change how they shopped for food

to avoid purchasing tempting items at the supermarket, ii) cook vegetables in a large quantity

in advance to avoid ordering takeaway and iii) carry meal replacements bars with them when

outside of the home to avoid purchasing discretionary food when hungry.

With the program I thought, I tried dieting and everything in the past and I’m just going to
fail and when I started seeing the results using the shakes, and then got the confidence from
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you guys to start exercising. . . it’s changed everything. I think the turning point was when I
stuck by it for a week and then seeing the results were ridiculous, and I was like wow! I kept
taking them, got used to them and now I enjoy them. . . .The weight loss was huge, I lost 7kg in
the first week and that was without exercise. That was just with the shakes. It was a massive
factor and the main reason I stuck with them. (Jackson, 19.7% loss in body weight)

My depression is linked to my weight, so when my weight deteriorates, so does my depression.

When I started to gain weight, that’s when my depression came along too. That’s when I
started to become demotivated to do anything really. That’s where I found the drop-in group
sessions extremely helpful. I did my weigh-ins whenever I went there, every 2 weeks, so I could
see the weight change and also so I could focus on the strategies to help me eat right and talk
about the things that made me eat the wrong things. Why my diet was so poor in the first
place. (Tom, 15.0% loss in body weight)

Personal awareness allowed participants to make the connection between their state of obe-

sity and how it would affect their lives in the future. Participants then harnessed motivation by

focusing on personally important goals, which provided strong reasons for behaviour change.

This was facilitated by providing participants with knowledge through the group sessions in

which competence to manipulate food types was gained and non-judgemental support was

provided from the group facilitator and group members. Some of the personally important

goals included being able to take care of disabled or young family members, alleviation of

some co-morbid disease symptoms, a degree of pain relief and experiencing independence

such as walking or being able to travel overseas unassisted. These personally important goals

were recalled at critical points when adherence would have usually declined. Critical points

included when challenged by feelings of hunger, weight-related stigmatising situations that led

to low mood or during social eating occasions.

I want to be able to breathe. That was my main thing, in the beginning, is I couldn’t breathe
and that really scared me. Because I knew I stopped smoking 20 years earlier, then I thought it
was my heart and I went to doctors and it wasn’t my heart. Then I went to a lung specialist,
who told me it was my weight crushing my lungs. . .and I thought is this what you want for
the rest of your life? Be one of those disabled people in a power shopper [electric powered dis-
ability scooter]. (Franny, 40.7% loss in body weight)

My wife and my daughter were my main motivators and then getting rid of the reflux. My

reflux was so bad I couldn’t even have a glass of water without regurgitating it back up. . .

You have to do it for yourself and you have to do it for your daughter. My daughter is 3, I’m

scared that I wasn’t going to be around if I stayed on the track I was on. (Jackson, 19.7%

loss in body weight)

On a bad day [a day on which the diet wasn’t followed], I thought I’d had enough. . . it’s
because I felt like I was getting made to do this. I had that negative thoughts- why should I be
made to do this? After realising that eating like the old me made me feel off, it was not that
everyone was making me do it, it was now my choice. I want to do it. (Ialia, 16.1% loss in
body weight)

A resilient mindset. Participants who experienced positive dietary adherence demon-

strated mental resilience around setbacks. Setbacks included experiencing challenging social

eating occasions whereby extra food was consumed or experiencing negative comments from

others prompting emotional eating. Mental resilience included positive self-talk, reminding
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themselves of their achievements and their long-term personally important goals. Weight loss

was re-framed as a long-term incremental process in which even the smallest amount of weight

loss and weight stabilisation were celebrated. Celebrating small achievements such as these

helped to circumvent feelings of disappointment and failure, which was acknowledged to be

the cause of complete dietary abandonment in past dieting experiences.

You feel like I’ve started at such a high weight, this small amount of weight loss is just a drop
in the ocean. . . I stopped worrying about goals, like a certain amount of weight in a certain
amount of time. My goal is to just lose weight, that’s it. When I make concrete goals there’s too
much pressure on me and then I fail. So now there are no expectations, no timelines. As long
as I lose I lose and that’s it. (Errol, 5.7% loss in body weight)

The diet was working for me because I was losing weight, albeit slowly. It wasn’t in the way
that I had read about, you know how you’re supposed to lose heaps of weight when you go
into ketosis. . .but I thought, instead of being disappointed because the weight is coming off
slowly, think of it positively. The weight is still coming off and it’s probably better to come of
slowly. (Quinn, 13.2% loss in body weight)

I’m still getting negative comments from my family like [about following the diet] ‘oh stuff
that’, ‘what do you mean you can’t eat that? Don’t be ridiculous’, ‘oh surely you can eat this?’.
But when you finally lose weight its ‘gee you’re looking good’. Yes, because I’m sticking to it
and not listening to what you lot are saying. (Franny, 40.7% loss in body weight)

Dietary simplicity, planning and self-monitoring. The highly restrictive nature of the

SERD meant there were fewer foods options from which to choose, fewer opportunities to eat

and reduced food availability in the home. The use of a formula product in a portion con-

trolled sachet seemed to be an important component to the perception of dietary simplicity.

The use of meal replacement products reduced the frequency of supermarket visits, limiting

exposure to problematic tempting food items. Thus, participants felt the SERD was easier to

follow and less cognitively demanding than dieting with unrestricted food choice.

I think it was the continuity of the program, what I had to cook and what I had to take to
work, and simplicity of the diet. At that stage, you aren’t going to the shops and walking past
the biscuit aisle and saying “oh, I just want that” and put that in and that in [the trolley]. You
go to Chemist Warehouse and you’ve already bought it [the meal replacement products at the
chemist], so those temptations aren’t there. (Rachel, 11.5% loss in body weight)

I found the diet very practical because it’s in the sachets. If it was a diet where I had to eat
this, then eat that and having to manage that, it would be too hard. (Adam, 26.2% loss in
body weight)

. . . with the shakes it’s much easier to maintain, it’s a simpler diet to maintain. It’s been 2.5
months for me now on the shakes and once you’re in a routine it’s much easier to stick to it.
(Tom, 15.0% loss in body weight)

Although the SERD was viewed as simple and easy to follow, participants needed to plan

for every step of the food preparation process to facilitate the implementation of the diet. For

example, participants would search for vegetable-based recipes to cook for the subsequent

week, create shopping lists to avoid buying additional food items, make conscious decisions to

avoid certain aisles of the supermarket ahead of time, avoid the supermarket entirely by shop-

ping online or at smaller food stores, purposely carry meal replacement bars in their car or
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bag, or review restaurant menus ahead of time to find suitable options. These various methods

of planning facilitated participants’ adherence to the SERD long-term.

Just be prepared, having meals prepared and planning your day and week. . . Make sure you
have the right foods at home. You see that was a big problem for me. Times when you are in a
rush, you can’t go to takeaway stores because that’s all the bad food. . .so taking stuff with you
helps. (Peta, 10.9% loss in body weight)

I found if I skipped meals my hunger would come like double. I just want to destroy everything
in front of me, it’s a self-taught thing you have to do to work out how to get through it. You
have to work out the timing and planning of your meals around exercise to work out when to
have it [the meal replacements]. . .The routine is the thing you need to get for a while. (Errol,
5.7% loss in body weight)

I think you get into a routine or structure. Once you get into the structure or routine, you say
to yourself–well I liked that, I’m going to cook that one again [the vegetable recipe]. (Rachel,
11.5% loss in body weight)

Monitoring weight loss assisted with motivation to adhere to the SERD program. Regular

weigh-ins were a vital component of the SERD group sessions as it was used by the participants

to validate their efforts. If the weigh-in did not result in weight loss, participants reported feeling

disappointed, but this situation was then used as an opportunity to discuss behavioural barriers

associated with lapses in adherence with the group facilitator and other members of the SERD

group. The discussions were used to resolve how to overcome barriers participants had experi-

enced in the past few weeks. Feelings associated with disappointment seemed to be resolved fol-

lowing the group discussion. Some participants did acknowledge temporary lapses in

adherence when they weighed in at home without support. In these instances the prospect of

turning up to the next weigh-in and group session was used as a motivation to resume the diet.

Monitoring exercise also assisted with SERD program adherence. Participants reported

experiencing an increased rate of weight loss when exercising. Thus, exercise was viewed as a

vital component of the SERD program to improve feelings of well-being, reduce disability and

maximise the weight loss experienced.

I hopped on the scales every couple of days and kept track of it. It was a very good motivation.

(Bella, 10.1% loss in body weight)

With the exercise as well, when I started this I could only do 1000 steps for a walk. Now I’m doing
a minimum of 10,000 steps just in my morning walk. This is massive. When I first started, I did
one school block. I was so tired, I couldn’t breathe. Now I’m doing 7 km in one morning walk. I
feel great! Now when I don’t get to walk I get frustrated. (Jackson, 19.7% loss in body weight)

The group sessions are helpful and I coincided my weigh-ins whenever I went there, so every 2
weeks. Number 1, because the scales I need, need to be at an obesity clinic because I’m too
heavy. It was a good way to break it down in those 2 week increments, not to focus on the
actual weight coming down but focus on the strategies to help me eat the right things. (Steve,

15.8% loss in body weight)

Barriers to adherence and SERD attrition

Unpalatability. Participants who found the taste and texture of the meal replacement

products unpalatable found adherence challenging. Participants did not engage with product
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experimentation to find palatable brands to purchase because they did not have the financial

means to do so.

When I was doing the program the biggest problem I had was the flavour and texture. The tex-
ture had a lot to do with it especially at week 7 or so, I really started craving crunchy textures.
(Harriet, 5.4% loss in body weight)

It was difficult to afford to buy the shakes. . .I felt frustrated because I couldn’t do them [the
meal replacement shakes]. But I did like the program. (Peta, 10.9% loss in body weight)

Unrealistic weight loss expectations. Unrealistic weight loss expectation was another

barrier to adherence. Participants experienced a mismatch between what they perceived as

expected weight loss and what they were able to achieve. Participants then perceived their

short-term efforts in adhering to the SERD as insurmountable to the weight loss goal they had

set for themselves long-term. This then led to partial or complete dietary abandonment, which

exacerbated the frustration felt by a lack of extreme weight loss.

I never really felt satisfied on the shakes. But then I am not a chronic eater. I can’t remember
what the scales where doing at the time. . . I think it came down only 1kg. I did one shake a
day for 2 to 3 days and just gave up. This is just going to take too long. (Oliver, 0.8% loss in
body weight)

I’m pretty erratic with it [the SERD] because that tends to be my personality. . . in the first
12months I started at 215kg and I got down to 200kg and I went back up to 211kg. I kind of
feel like it wasn’t a complete waste of time. But it’s hard you know, some days I just give up. I
still try, and it’s important that I keep trying. I did want to get to 90kilos by my brother’s wed-
ding [in 6months time]. (Carl, 0.5% gain in body weight)

Poor program access. Poor program accessibility encompassed three areas: (i) the dis-

tance from which the participant resided from the weight loss service, (ii) the distance of the

weight loss service clinic building from the public car park and public transport, and (iii)

financial status.

Poor program accessibility was experienced by participants who lived more than one-hour

travelling distance to the weight loss service. The distance participants needed to travel to

attend the program affected group attendance because of the cost and time associated with

public transport or parking one’s car. The cost and time needed for travel to the weight loss

service were amplified by the physical limitations of the participant. Older, larger-bodied and

participants with a disability found the distance needed to mobilise from the car park to the

weight loss service a barrier to program attendance. Irregular attendance contributed to partic-

ipants feeling they lacked accountability and support needed to effectively follow the SERD

program.

The thing I didn’t like was the parking. We are big people, we can’t park 2 kilometres down
the road and walk 2 kilometres to the clinic [approximate distance to the clinic is 300 meters
from the public car park and to on street parking]. These little things deter you and the obsta-
cles that stop you from coming. And that’s what got me eventually, it was just too far. . .I have
to come there at least half an hour early and drive around like a crazy person and then you
park anywhere and you come back and get a fine, or pay for parking and it’s not cheap.

(Errol, 5.7% loss in body weight)
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Coming in that far was a real chore and expense as well. But I kept it up as much as I could. I
managed to get some extra government support financially, which kept me going for the first
couple of months. . . It takes 1 to 2hours to drive in, and financially, petrol and parking its
tough. I can’t park in the parking station where you get a cheaper rate, because I can’t walk
that far. (Louise, 4.6% loss in body weight)

Periods of financial instability contributed to transient and complete periods of dietary

abandonment. This was because participants did not have the financial means to pay for trans-

port to the weight loss service and were also limited in their ability to purchase the VLED meal

replacement products. Financial instability limited the range and variety of meal replacement

products that could be purchased. One participant described a period of homelessness during

the SERD program, which resulted in discontinuation of the SERD and non-attendance to the

weight loss service.

Recently we had a personal experience where we became homeless, that made me fall off track
and I wasn’t able to concentrate my mind was elsewhere. I forgot all about the program and I
had nowhere to cook. We were living in a motel and just living off what we could. It was very
hard money-wise. (Naomi, 0.5% loss in body weight)

Sometimes it’s hard, like today, it’s hard because I had asthma. Today it cost me $100 round
trip in the Uber that my parents pay for me, so it’s a commitment. Both in the effort and
money to get here. (Carl, 0.5% gain in body weight)

. . .financially it was a bit tight. It was a bit difficult to buy vegetables with the shakes to make
up the meals, and buy the protein on top of that. (Kelly, 2.9% loss in body weight)

Unforeseeable circumstances. Unforeseeable circumstances accounted for the majority

of reasons for attrition by participants, and the main factor leading to long periods of poor die-

tary adherence. Apart from the aforementioned period of homelessness, other unforeseeable

circumstances included a sudden exacerbation of conditions such as depression, a cancer diag-

nosis of a loved one, changes in living arrangements, injury and accident. These events often

led to episodes of self-reported depression and anxiety, impaired physical health and disability.

For participants who described themselves as emotional eaters, this resulted in temporary die-

tary lapses.

My legs, the skin got a scratch on it and it wouldn’t stop bleeding, like water. I was losing all
the skin on my legs. I had an ulcer. I had to get some meat or iron back into me to help the
healing. That seemed to be the only thing that worked. So, I went down to 2 shakes and a
meat in between. Then my daughter and I had a car accident in January and I tore my shoul-
der. The pain killers and feeling useless, just put me back on to food. The shakes weren’t work-
ing with the tablets, I started getting dizzy spells. (Mark, 0.3% gain in body weight)

Externalised weight-related stigma. Dietary lapses and emotional eating due to weight-

related stigma were openly discussed by participants during the interview. Externalised

weight-related stigma were most notable when they felt they were the most vulnerable, such as

during exercise, episodes of poor mental health or when outside of the home shopping. Feeling

stigmatised by outsiders because of their body weight and size led to periods of low mood and

emotional eating. When this occurred during their SERD program it contributed to poor

adherence and/or dietary attrition. All participants, regardless of weight loss outcomes, per-

ceived themselves to be mostly motivated and adherent to the diet, suggesting there was a
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degree of poor self-awareness in some participants. The action of turning up to appointments

and participating in the group sessions were perceived by the participant as evidence of their

motivation, even when weight loss was not achieved.

I think it [feeling stigmatised] did affect my ability to try weight loss because I thought; I don’t
have to justify anything to anyone else. Who are you to judge me? And that’s kind of the
downfall. You walk around thinking, it doesn’t even matter if I am trying, people are going to
look down at me anyway. What’s the point in trying? (Errol, 5.7% loss in body weight)

Stigma did affect me by feeling really upset. I didn’t want to go out. People look at you like
you’re an alien at the shops, so I socially isolated. That made me start emotional eating again
and that made me put on more weight. Then my doctor put me on to this program. Because of
all the negativity and the way people looked at me, the first couple of times I went down to the
clinic I was embarrassed to be there. My family had to push me to go because I didn’t want to
be there. I was too embarrassed. (Naomi, 0.5% loss in body weight)

Discussion

Our findings add to the evidence base by demonstrating that specifically during a SERD meal

replacement program, poor program accessibility due to socioeconomic disadvantage, the pal-

atability of meal replacement products and unforeseeable circumstances are significant barri-

ers to adherence and can contribute to program attrition.

Socio-economic disadvantage was prevalent (65%) among participants with complex class

III obesity, which is representative of the patient population attending the weight loss service.

In Westernised countries such as Australia, socio-economic disadvantage has an inverse rela-

tionship with body weight [41, 42]. The most disadvantaged groups have a greater risk of obe-

sity [43, 44], and poor physical and mental health [45–47]. Class III obesity affects those who

are more socio-economically disadvantaged to a greater extent than other strata [48, 49]. It

was evident by our findings that socio-economic disadvantage was an underlying factor that

interferes with SERD dietary adherence and promotes program attrition in this population in

many ways. It directly affected program accessibility through inhibiting the ability to experi-

ment with meal replacement product brands when palatability issues occurred and to attend

the weight loss centre due to the cost of transport. Socio-economic disadvantage also contrib-

uted to many unforeseeable circumstances such as homelessness or changes in living arrange-

ments. Indirectly, it affected those with pre-existing health conditions when they experienced

a deterioration in their health, most notably self-reported depression or low mood.

Product palatability, socio-economic disadvantage and unforeseeable circumstances may

appear to be non-modifiable barriers; however, the SERD program can be structured to

address these issues. Information such as personal demographic factors (residential address

and government social support received) can be gathered during participant screening before

the commencement of a SERD diet and can be used to determine diet program suitability and

to identify those who may require additional support. For example, this may include providing

participants with different product samples of brands and product lines to taste before com-

mencement of the diet and asking the participants if there are any transport or logistical barri-

ers to clinic attendance. Additional support can then be provided at low cost by the adoption

of telehealth services to reduce barriers related to program accessibility [50] with the partial or

complete substitution of in-person appointments to telehealth modes such as telephone calls

[51], videoconferencing [52], website use [53], email [54] and mobile phone applications [55].

The combination of in-person and telehealth appointments appears to be a viable and effective
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form of weight loss service delivery [54–56]. Healthcare professionals are also the best placed

to provide meal replacement product knowledge and recommend alternative product brands

at varying price points, flavours and ingredients to overcome issues regarding palatability and

dietary adoption barriers.

During this investigation when participants were identified to have palatability and dietary

adoption barriers, the option to consume food-based protein was provided. However, partici-

pants did not appear to regard the addition of food-base protein as important to dietary adher-

ence. During the interview process, participants were specifically asked about their perception

of the effect of supplemental protein and the mode in which it was consumed e.g., powder or

via food, on dietary adherence. They were also asked about the key factors they perceived to

aid adherence. The inclusion of protein in any form was not identified by any participant in

this study as a factor that influenced dietary adherence.

It is challenging to prepare participants for unforeseeable circumstances that may occur

during their participation in a SERD program. It is also difficult to predict how and why these

events affect some people in certain ways and not others. In these circumstances, efforts could

be focused on providing a non-judgemental clinical environment whereby participants are

encouraged to return with ease, after such events, to recommence their weight loss journey.

This may improve adherence by retaining participants long-term thus potentially facilitating

weight loss at subsequent attempts of the SERD program.

The findings of this study also extend the evidence base. We have demonstrated that the

barriers found to affect dietary adherence during a SERD among people with class III obesity

are also known barriers that affect people with overweight and obesity during most weight loss

diet programs. This includes self-imposed unrealistic weight-loss expectations [57], poor pro-

gram accessibility related to socioeconomic disadvantage (such as the inability to purchase

meal replacement products and cost of transport to the weight loss service) [58, 59], weight-

related stigma [60, 61] and depression [62]. The cost of purchasing meal replacement products

has previously been identified as a factor leading to poor dietary acceptability and poor adher-

ence in two previous qualitative studies [26, 27], and our investigation extends this finding by

demonstrating its presence among patients with complex class III obesity. Thus, dietary adher-

ence is affected by many factors, which are unrelated to the type of dietary intervention.

This research confirms previous findings from qualitative research studies that investigated

the experiences and the acceptability of total meal replacement VLEDs for participants with

overweight and obesity [23, 26–29]. The common facilitating factors to positive adherence are:

SERD group counselling and psychoeducation sessions (1.1), emotionally supportive clinical

staff and social networks that accommodate and champion change in dietary behaviours (1.2)

and dietary simplicity, planning and self-monitoring (1.5).

This exploratory research study has also revealed that there are two factors that may facili-

tate adherence during a meal replacement SERD that, to our knowledge, have not appeared in

the literature before, and these are (1.3) awareness of eating behaviours and the relationship

between this and progression of disease and (1.4) a resilient mindset.

Positive dietary adherence requires the adoption of new health behaviours or the relin-

quishment of unhealthy ones and this is more likely when our most basic psychological needs

for autonomy, competence and relatedness are supported [39, 40], which is the premise behind

self-determination theory. Autonomous self-regulation and perceived competence were

described by participants in the form of the importance placed on the group education, infor-

mation sharing and the acknowledgement of encouragement received from non-judgmental

staff and extended social networks. These facilitators of adherence can be easily fostered in

most clinical settings by healthcare professionals experienced in the use of techniques known

to promote patient autonomy such as motivational interviewing (MI). MI is a technique used
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to guide conversations that focus on participant autonomy and personally important reasons

to change behaviour [63] and is effective and feasible at enhancing self-efficacy and dietary

adherence in people with obesity [64].

Psychological strategies (including psychoeducation) used for weight management [65, 66]

can be incorporated to address barriers to dietary adherence and program attrition including

unrealistic weight-loss expectations, externalised weight-related stigma, low mood, and foster-

ing a resilient mindset. Thus, the use of pre-emptive psychoeducation, introduced as routine

education provided for all participants, may be one way to reduce participant attrition and dis-

courage weight regain. The list of identified facilitators to adherence could be used to bolster

pre-existing, or for new SERD group programs, by assisting in improving adherence during

such diets among people with complex class III obesity.

The current study aimed to inform clinical practice, however it is not without limitations.

Our study did not determine whether the adherence factors identified were related to the die-

tary program intervention itself or the pre-existing personality traits of the individual inter-

viewed. There is potential for recruitment bias as those who perceive themselves as less

successful or non-adherent may be reluctant to take part in interviews. An attempt was made

to capture this group by selectively recruiting those with no weight change and no return

appointment until saturation occurred, however it is possible that not all views or experiences

may have been captured.

There may be elements of social desirability bias [67], whereby participants provide

responses to questions they believe are more socially acceptable, particularly when they feel

their responses may be judged or questioned. The participants were aware that the interviews

were conducted by a healthcare professional with a speciality in dietetics and may have been

conscious of providing ‘incorrect’ answers with respect to the dietary intervention. Attempts

to mitigate this by stating the interviews were confidential and that all forms of feedback were

valued to help shape the direction of the clinical service and SERD program, but the degree to

which these measures reduced any bias is unknown.

Internalized weight stigma was not a factor that naturally arose during the interview pro-

cess, it was not asked nor measured via the use of a survey tool. It is possible that internalized

weight stigma may be a factor influencing in poor dietary adherence in this cohort. Indeed, a

recent systematic review of 10 studies has shown that internalized weight stigma may effect

eating behaviours related to weight management [68], however this was not captured in this

investigation.

One strength of our study is that participants were recruited from hospital historical rec-

ords over two years. This ensured we interviewed a range of participants with different experi-

enced who followed the SERD program in the short and long-term and had various outcomes

on the diet. We envisage that the research findings will be transferable to a wide range of peo-

ple with complex class III obesity undergoing SERD weight loss attempts in specialized outpa-

tient weight loss services. It also provides a unique perspective on a population that has been

poorly researched and extremely needy of effective care. Key themes generated and identified

in this research project will be used to strengthen specialised weight management services and

their programs by providing adaptations to educational content and healthcare professional

service delivery.

Conclusion

This study provides a unique insight into the thoughts, experiences and behaviours of people

with class III obesity who have participated in a SERD program. The findings highlight oppor-

tunities where SERD programs can be optimised to facilitate dietary adherence, thus
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improving weight loss outcomes with such programs. This includes the implementation of a

SERD program that encourages autonomy, competence and relatedness through education, a

supportive non-judgemental environment including the use of external social networks for

support. During the initial medical screening, healthcare professionals facilitating SERD pro-

grams could screen or identify potential barriers to adherence, which may lead to dietary pro-

gram attrition. This includes the presence of product palatability issues, unrealistic

expectations, low mood, socio-economic disadvantage and externalised weight-related stigma.

To address some of these issues psychological techniques that are known to encourage motiva-

tion and engagement can be used. Access barriers can be improved by the adoption of tele-

health services to deliver dietary program content and to maintain participant engagement.
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53. Beleigoli A, Andrade A, Cançado A, Paulo M, Diniz M, Ribeiro A. Web-Based Digital Health Interven-

tions for Weight Loss and Lifestyle Habit Changes in Overweight and Obese Adults: Systematic Review

and Meta-Analysis. Journal of Medical Internet Research. 2019; 21(1):e298. https://doi.org/10.2196/

jmir.9609 PMID: 30622090

54. Schippers M, Adam PCG, Smolenski DJ, Wong HTH, de Wit JBF. A meta-analysis of overall effects of

weight loss interventions delivered via mobile phones and effect size differences according to delivery

mode, personal contact, and intervention intensity and duration. Obesity reviews: an official journal of

the International Association for the Study of Obesity. 2017; 18(4):450–9.

55. Grock S, Ku J-H, Kim J, Moin T. A Review of Technology-Assisted Interventions for Diabetes Preven-

tion. Current Diabetes Reports. 2017; 17(11):1–12. https://doi.org/10.1007/s11892-017-0948-2 PMID:

28942537

56. Appel LJ, Clark JM, Yeh H-C, Wang N-Y, Coughlin JW, Daumit G, et al. Comparative Effectiveness of

Weight-Loss Interventions in Clinical Practice. The New England Journal of Medicine. 2011; 365

(21):1959–68. https://doi.org/10.1056/NEJMoa1108660 PMID: 22085317

57. Dalle Grave R, Calugi S, Molinari E, Petroni ML, Bondi M, Compare A, et al. Weight loss expectations in

obese patients and treatment attrition: an observational multicenter study. Obesity research. 2005; 13

(11):1961–9. https://doi.org/10.1038/oby.2005.241 PMID: 16339128

58. Ahnis A, Riedl A, Figura A, Steinhagen-Thiessen E, Liebl ME, Klapp BF. Psychological and sociodemo-

graphic predictors of premature discontinuation of a 1-year multimodal outpatient weight-reduction pro-

gram: an attrition analysis. Patient preference and adherence. 2012; 6:165–77. https://doi.org/10.2147/

PPA.S28022 PMID: 22442628

59. Kim TJ, Von Dem Knesebeck O. Income and obesity: what is the direction of the relationship? A sys-

tematic review and meta-analysis. BMJ Open. 2018; 8(1):e019862. https://doi.org/10.1136/bmjopen-

2017-019862 PMID: 29306894

60. Raves DM, Brewis A, Trainer S, Han S-Y, Wutich A. Bariatric Surgery Patients’ Perceptions of Weight-

Related Stigma in Healthcare Settings Impair Post-surgery Dietary Adherence. Frontiers in psychology.

2016; 7:1497. https://doi.org/10.3389/fpsyg.2016.01497 PMID: 27777562

61. Remmert JE, Convertino AD, Roberts SR, Godfrey KM, Butryn ML. Stigmatizing weight experiences in

health care: Associations with BMI and eating behaviours. Obesity Science & Practice. 2019; 5(6):555–

63. https://doi.org/10.1002/osp4.379 PMID: 31890246

62. Leung A, Chan R, Sea M, Woo J. An Overview of Factors Associated with Adherence to Lifestyle Modifi-

cation Programs for Weight Management in Adults. International journal of environmental research and

public health. 2017; 14(8):922. https://doi.org/10.3390/ijerph14080922 PMID: 28813030

PLOS ONE Dietary adherence and attrition during a meal replacement severely energy-restricted diet

PLOS ONE | https://doi.org/10.1371/journal.pone.0253127 June 17, 2021 22 / 23

https://doi.org/10.1093/eurpub/ckv141
http://www.ncbi.nlm.nih.gov/pubmed/26748098
https://doi.org/10.1016/j.socscimed.2007.11.002
http://www.ncbi.nlm.nih.gov/pubmed/18160194
https://doi.org/10.1016/j.jad.2012.01.021
http://www.ncbi.nlm.nih.gov/pubmed/22331024
https://doi.org/10.1016/j.diabres.2013.05.017
http://www.ncbi.nlm.nih.gov/pubmed/23806479
https://doi.org/10.1136/bmjopen-2018-026525
http://www.ncbi.nlm.nih.gov/pubmed/30928953
https://doi.org/10.1001/jamanetworkopen.2020.6764
http://www.ncbi.nlm.nih.gov/pubmed/32539150
https://doi.org/10.1016/j.ypmed.2019.05.026
https://doi.org/10.1016/j.ypmed.2019.05.026
http://www.ncbi.nlm.nih.gov/pubmed/31153917
https://doi.org/10.1016/j.orcp.2016.11.005
http://www.ncbi.nlm.nih.gov/pubmed/27931766
https://doi.org/10.2196/jmir.9609
https://doi.org/10.2196/jmir.9609
http://www.ncbi.nlm.nih.gov/pubmed/30622090
https://doi.org/10.1007/s11892-017-0948-2
http://www.ncbi.nlm.nih.gov/pubmed/28942537
https://doi.org/10.1056/NEJMoa1108660
http://www.ncbi.nlm.nih.gov/pubmed/22085317
https://doi.org/10.1038/oby.2005.241
http://www.ncbi.nlm.nih.gov/pubmed/16339128
https://doi.org/10.2147/PPA.S28022
https://doi.org/10.2147/PPA.S28022
http://www.ncbi.nlm.nih.gov/pubmed/22442628
https://doi.org/10.1136/bmjopen-2017-019862
https://doi.org/10.1136/bmjopen-2017-019862
http://www.ncbi.nlm.nih.gov/pubmed/29306894
https://doi.org/10.3389/fpsyg.2016.01497
http://www.ncbi.nlm.nih.gov/pubmed/27777562
https://doi.org/10.1002/osp4.379
http://www.ncbi.nlm.nih.gov/pubmed/31890246
https://doi.org/10.3390/ijerph14080922
http://www.ncbi.nlm.nih.gov/pubmed/28813030
https://doi.org/10.1371/journal.pone.0253127


63. Miller WR. Motivational interviewing: helping people change. 3rd ed. ed. Rollnick S, editor. New York:

Guilford Publications; 2012.

64. David LA, Sockalingam S, Wnuk S, Cassin SE. A pilot randomized controlled trial examining the feasi-

bility, acceptability, and efficacy of Adapted Motivational Interviewing for post-operative bariatric surgery

patients. Eating Behaviors. 2016; 22:87–92. https://doi.org/10.1016/j.eatbeh.2016.03.030 PMID:

27112113

65. Brennan L, Murphy KD, Shaw KA, McKenzie JE. Psychological interventions for overweight or obesity.

Cochrane Database of Systematic Reviews. 2014; 2014(5).

66. Munsch S, Meyer AH, Biedert E. Efficacy and predictors of long-term treatment success for Cognitive-

Behavioral Treatment and Behavioral Weight-Loss-Treatment in overweight individuals with binge eat-

ing disorder. Behaviour Research and Therapy. 2012; 50(12):775–85. https://doi.org/10.1016/j.brat.

2012.08.009 PMID: 23099111

67. Robert JF. Social Desirability Bias and the Validity of Indirect Questioning. The Journal of consumer

research. 1993; 20(2):303–15.

68. Pearl RL, Puhl RM. Weight bias internalization and health: a systematic review. Obes Rev. 2018; 19

(8):1141–63. https://doi.org/10.1111/obr.12701 PMID: 29788533

PLOS ONE Dietary adherence and attrition during a meal replacement severely energy-restricted diet

PLOS ONE | https://doi.org/10.1371/journal.pone.0253127 June 17, 2021 23 / 23

https://doi.org/10.1016/j.eatbeh.2016.03.030
http://www.ncbi.nlm.nih.gov/pubmed/27112113
https://doi.org/10.1016/j.brat.2012.08.009
https://doi.org/10.1016/j.brat.2012.08.009
http://www.ncbi.nlm.nih.gov/pubmed/23099111
https://doi.org/10.1111/obr.12701
http://www.ncbi.nlm.nih.gov/pubmed/29788533
https://doi.org/10.1371/journal.pone.0253127

