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The prevalence of overweight and obesity is increasing, and effective weight management care is needed. The present cross-
sectional study aims to investigate the utilization, attitudes, and experiences of Low-Energy Diets (LED) and Very Low-Energy Diets
(VLED) in the treatment of severe obesity among Danish clinical dietitians. Additionally, it seeks to identify barriers and motivation
to implement these diets, and evaluate the need for additional resources and training among dietitians. In total, 76 Danish dietitians
were included. Only 16% of participants currently employ LED or VLED, a much lower rate compared to similar international
contexts. The primary barriers identified include doubts about long-term effectiveness, a concern for inducing disordered eating,
and a preference for gradual lifestyle changes as recommended by health authorities. Responses highlighted a demand for
additional training to boost dietitians’ confidence and understanding of these dietary strategies. In conclusion, this study highlights
a need for enhanced educational efforts and resources to better integrate LED and VLED into obesity treatment in Denmark. It
recommends focusing on patient-centered and individualized treatment approaches to address concerns and improve dietitians’
practical experiences, with the potential to include these diets in the overall treatment of obesity in Denmark.
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INTRODUCTION
The World Obesity Federation predicts that 51% of the global
population will be living with overweight or obesity by 2035,
contributing with a total economic impact of US$ 4.32 trillion [1].
Bariatric surgery and pharmacotherapy are currently the most
effective treatments for obesity [2–4], but low-energy diets (LED)
and very-low-energy diets (VLED) contribute to significant initial
weight loss, potentially enhancing motivation and facilitating
engagement in physical activities among clients [5]. The utilization
of LED/VLED in the treatment of obesity are, however, con-
troversial as they contradict health authorities’ recommendations
of small lifestyle changes towards a slow weight loss [6], and the
emerging trend toward “health at every size” or weight-neutral
health [7].
In Denmark, dietitians are recognized as the primary

healthcare professionals managing dietary treatment based on
clinical guidelines [8, 9]. A British study has shown that UK
dietitians perceived LED/VLED as effective, but economic
concerns and doubts about long-term effectiveness were
significant barriers to its widespread implementation [10]. There
is limited knowledge regarding dieticians’ usage, experiences

and attitudes towards LED/VLED, which is essential for providing
effective weight management care. Therefore, the present study
aimed to explore the utilization, attitudes, and potential
opportunities and barriers towards using LED/VLED among
Danish dietitians.

METHODS
The questionnaire used was based on the aforementioned British study
[10]. Participants were primarily asked categorical questions, and asked to
rate their understanding, motivation, and confidence towards using LED/
VLED on a scale from 1–10, with 10 representing the highest possible
rating. Some questions were followed by an open-ended question,
allowing participants to contribute with their own perspectives.
Dieticians were recruited through social-media platforms, newsletters,

email, and at relevant conferences between September 2022 to March
2023. Participants who were not fully qualified dieticians or who did not
both provide demographic information and complete the LED/VLED
questionnaire were excluded.
The questionnaires were distributed through an online link. Data were

stored in anonymized form, ensuring compliance with the General Data
Protection Regulation.
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Statistics
Categorical data are presented as percentage (%). Non-normally dis-
tributed continuers data are reported as median and interquartile
range [IQR].
The association between usage of LED/VLED, and demographic

characteristics were analyzed using Chi2 statistics. A Wilcoxon Mann-
Whitney test was performed to explore differences in attitudes towards
using LED/VLED between users and non-users.
Data analysis was performed using STATA 18.5. A two-sided p-value

below 0.05 was considered statistically significant.
Qualitative analysis was performed using an iterative and inductive

reflexive thematic approach in accordance with Braun and Clark’s six steps
[11]. Two researchers independently conducted a thematic analysis based
on the responses to the open-ended questions [12]. Quotes from
participants are presented as stated.

RESULTS
In total, 650 clinical dietitians were invited to participate, 97
entered the survey, and 553 (85%) clinical dietitians did not want
to participate for unknown reasons. 21 were excluded due to
missing or default data, leaving 76 participants (96% female) in the
present study (see flowchart in Supplementary S1).
In total, 54% were employed at hospitals. On average,

participants obtained their education 12.5 years ago [IQR 4;21.5
years]. Participants were working within various areas, with
overweight/obesity (49%), diabetes (55%), underweight including
eating disorders (37%), elderly (33%), and other unknown areas
(43%) reported as the most common.

Utilization, attitudes, opportunities, and barriers towards
using LED/VLED
Only 16% of participants reported using LED/VLED in their current
practice, and those using LED/VLED primarily worked with
overweight (58%), obesity (83%), and bariatric surgery (25%).
Participants reported using LED/VLED less than once a week (67%)
or 1 to 2 times per week (33%) (Table 1).
84% reported dietitians as the most appropriate health care

professionals to introduce clients to LED/VLED, and 55%
considered individual counseling as the most suitable setting.
Weight maintenance was perceived as the primary barrier to
initiate LED/VLED. Only 37% of participants reported that LED/
VLED has the potential to facilitate sustained weight loss, and the
cost of LED/VLED products should be paid by clients themselves
(36%) or partially by the client and the treatment facility (26%)
(Table 1).
The understanding, motivation, and confidence in using LED/

VLED in dietary treatment are illustrated in Fig. 1. On average,
participants had a moderate to high understanding and
confidence in using LED/VLED, but a low motivation to implement
LED/VLED in dietary treatment.
Participants using LED/VLED exhibited a heightened under-

standing (8.5 vs. 6.5, p < 0.01), motivation (8 vs. 2, p < 0.01), and
confidence (9.5 vs. 6, p < 0.01) in the utilization of LED/VLED,
compared to participants who reported not to use LED/VLED.
Dieticians who finalized their education less than five years ago
utilized LED/VLED to a lesser extent than those with more than
five years of experience (p < 0.05).

Qualitative perspectives
Open-ended responses regarding motivation, confidence, under-
standing, and barriers to utilize LED/VLED can be found in
Supplementary S2.

Evidence and experience
Participants acknowledged the evidence supporting LED/VLED for
weight loss but emphasized that practical clinical experience is
equally important: “I have clear knowledge about calculating needs,
but not much experience with various products and how it affects

Table 1. Utilization of low-energy diets (LED) and very low-energy
diets (VLED).

Usage of LED/VLED (n:76)

Yes 16%

No 84%

How often do dieticians use LED/VLED (n:12)

Less than once weekly 67%

1-2 times weekly 33%

3-4 times weekly 0%

Every day 0%

Patient groups where dieticians use LED/VLED (n:12)

Overweight 58%

Obesity 83%

Type 2 diabetes 8%

Bariatric surgery 25%

Polycystic Ovaries Syndrome 0%

Other 8%

Who should start LED/VLED treatment (n:76)
(multiple answers possible)

Dieticians 84%

Medical doctors 36%

Nurses 3%

Interdisciplinary team 47%

Suppliers of products 1%

All of the above 1%

Other 0%

Don’t know 7%

Most suitable counseling when starting LED/VLED treatment (n:76)
(multiple answers possible)

Individual 55%

Group 7%

Combination of individual and group 45%

Other 1%

Don’t know 13%

Can LED/VLED treatment result in long-term weight loss (n:76)

Yes 37%

No 45%

Don’t know 18%

Barriers using LED/VLED (n:76)
(multiple answers possible)

Price 16%

Side effects / safety 23%

Weight gain 16%

Knowledge/education 18%

Risk of developing eating disorder 34%

Weight maintenance 68%

Don’t know 18%

Who should pay for LED/VLED products (n:76)

State 5%

Patients 36%

Hospitals 1%

Patient and place of treatment 26%

Other 7%

Don’t know 25%
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clients.” Many expressed a need for more knowledge, particularly
around physiological and psychological aspects, and suggested
workshops or networking to fill these gaps. Though most were
confident in their understanding of LED/VLED, motivation to
recommend it was mixed, with some viewing it as “just another
diet in a series,” and not aligned with a holistic health perspective.
Those with extensive experience felt more motivated: “My

motivation is high, because I know it works!” However, even motivated
participants reflected on the need for organizational support to ensure
optimal conditions for LED/VLED, suggesting, for example, dietitian
support through general practice or links to obesity specialists for
continued client assistance. Another participant highlighted the issue
of weight regain post-program: “There is a need for ‘rehab’ regarding
weight maintenance… maybe attach dietitians via general practice.”

Concerns and risks
Concerns centred round the need for long-term, interdisciplinary
support and the psychological impact of LED/VLED. Participants
described challenges in providing adequate resources for
reintroducing regular foods: “…insufficient time to reintroduce
regular foods after potential VLED interventions.” Many were
worried of the long-term effectiveness of LED/VLED: “It makes no
sense in most cases, especially when working with weight loss in
municipalities, where it’s just a quick fix, and then the same work of
eating normally comes afterwards.”
Concerns about potentially fostering disordered eating also

surfaced: “It requires disordered eating behavior to maintain a
significant weight loss in the long term.”

Individual assessment
Most participants agreed that LED/VLED decisions should be tailored
to individual clients’ needs, motivation, and resources, stressing the
importance of individualized treatment planning: “It is individual and
should be assessed with each client.” Opinions varied on how to
introduce LED/VLED; some felt clients should initiate the request and
show motivation, while others considered health conditions like
comorbidities in their decision-making. One participant highlighted
this client-driven approach “Only if there is motivation from the client,
and rapid weight loss is desired/necessary.”

DISCUSSION
Based on the present study, only a small proportion of Danish
dietitians currently incorporate LED/VLED in their practice.
However, a substantial proportion of the participants work within
areas other than overweight/obesity in which utilization of LED/
VLED cannot be expected. Concerns about the utilization of LED/
VLED as a temporary ‘quick fix’ solution is raised by some

participants. However, data from the DiRECT study show that a
supervised VLED leads to sustained weight loss of over 6
kilograms and a 13% diabetes remission rate after 5 years [13].
In the present study, the proportion of participants utilizing LED/

VLED is small, thus these results must be interpreted with caution.
Nevertheless, participants emphasize the importance of evidence
and practical experience, highlighting a need for ongoing education,
potentially through workshops or collaboration in existing networks
for dietitians underscoring the evidence grade for including meal
replacements or liquid formula diets in weight loss treatment [8, 9].
Similar trends among dieticians in the field of obesity are reported
in studies among Canadian and Australian dieticians [14, 15].
Some participants also emphasize the need to focus more

holistically on the client’s well-being, and health, independent of
weight. Recently, weight-neutral interventions have been devel-
oped as an alternative to the traditional weight-loss treatment.
Current limited evidence suggests that weight-neutral programs
are less effective to achieve weight loss, however, more effective
to improve intuitive eating and reduce bulimic symptoms [7, 16].
In Denmark, health professionals, including dieticians, are

recommended by the health authorities to assess a client’s needs
through an interview during their initial meeting. This interview
considers the client’s daily life, functional ability, health condition,
risk factors, and motivation [17]. In line with this, participants
underscore the need to tailor interventions based on the client’s
motivation, needs, and resources. However, this study also
suggests that LED/VLED is not being presented as a standard
treatment option. Thus, the initiative to incorporate LED/VLED in
treatment may depend on the client’s initiative.
It is evident that some of the perceived barriers for utilizing

LED/VLED extend beyond short-term weight loss, encompassing
issues related to long-term sustainability. Among UK dieticians,
adherence (weight maintenance) was reported as a key barrier
(57.6%) in line with our findings. However, contradictory to our
findings, cost (price) was rated as the most important barrier
among UK dieticians (66.1%), and risk of eating disorders as the
third most important [8]. In the present sample, participants
reported the risk of developing an eating disorder as the second
most important barrier for utilizing LED/VLED. However, in a
recent meta-analysis on this topic, authors found a decline in
binge eating symptoms from pre- to post measurements in all
included studies. Likewise, no studies reported aggravation in
disordered eating symptoms throughout the interventions [18]
underlining the importance of supervised interventions as
potentially counteractive in aggravation of eating disorder risk
factors. Nevertheless, future weight loss programs should address
eating disorder issues, and prevention programs should strive
towards a dual focus on obesity and eating disorder prevention

Fig. 1 Understanding, motivation and confidence in using Low-energy diets/very low-energy diets in dietary treatment.
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[19]. Implementation of a brief screening tool to identify
symptoms of eating disorders may be helpful to deliver an
effective and secure weight loss treatment with LED/VLED.
The present study has some limitations (1) a limited response rate

and a small group of participants using LED/VLED, (2) not all
questions allowed open-ended answers, which would have
deepened our understanding of the utilization, attitudes, and
experiences towards LED/VLED, and (3) due to its cross-sectional
design, it only allows for the reporting of associations and trends at a
single time point. Thus the results may not be generalizable to other
populations and countries. However, this study provides valuable
insights into why LED/VLED is underused among dieticians.

CONCLUSION
Further education and collaborative efforts to address concerns,
enhance practical experience, and integrate LED/VLED more effec-
tively into the overall treatment of severe obesity is needed. Patient-
centered care, individualized assessments, and a nuanced under-
standing of LED/VLED should be emphasized in future interventions
and educational initiatives. Moving forward, semi-structured inter-
views with clinical dieticians would provide valuable insights into
current practice, utilization, and barriers towards using LED/VLED.

DATA AVAILABILITY
The data are available from the corresponding author upon reasonable request.
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