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In the UK, weight loss of less than 5% is the most
common outcome from lifestyle weight loss
interventions. It is useful for policy makers

to understand what, if any, health benefits there are
of achieving low weight loss (less than 5% of body
weight).

To provide evidence to answer this question, we
systematically searched the international academic
literature to explore the health benefits of losing a
low amount of weight (0-5% body weight loss).

We have described where low weight loss led to
health benefits by health outcome. Typically, these
include cardiovascular (e.g., triglycerides and total
cholesterol), metabolic (e.g., leptin and adiponectin),
anthropometric (e.g., waist circumference and
visceral fat), inflammatory biomarkers (e.g.,
interleukins). We have also described findings by
intervention type i.e., lifestyle (diet and/or physical
activity), pharmacological or interventions that
combine both.

We included 70 intervention studies (from 68 articles) that reported low weight loss or
stratified health outcomes by weight loss, including a group (or groups) of less than 5%.

Overall, 60% of studies found health improvements, 37% found no change or mixed
results, and 3% found worsening of health outcomes.

Studies that found health improvements included 87% of total participants, but not
all studies reported the number of participants by weight loss group (e.g., <5%) and
we cannot say what number/proportion of participants had health improvements.
We found evidence that low weight loss led to improvements in a wide range of
health outcomes, including cardiovascular and metabolic, anthropometric, quality
of life, inflammatory biomarkers, renal and hepatic, psychosocial and behavioural,
pulmonary, and ovulatory function.

Weight loss achieved by both lifestyle and drug interventions led to improvements
in all health outcomes, except for total mortality, pulmonary function and muscle
strength (all lifestyle interventions), and psychosocial and behavioural measures
(lifestyle and drug interventions).

Three studies were from the UK and more than 90% of the studies were conducted
in high income countries.

Due to the heterogeneity of the results meta-analysis was not possible.

Generally, we found studies had moderate bias. Typical issues were around
randomisation methodology or reporting.




Executive summary

Background

In the UK, the prevalence of excess weight (including overweight and obesity) is high
and increasing. The burden of excess weight is costly, with estimates that by 2050 it
will cost the National Health Service £9.7 billion and wider society £49.9 billion.

It is evident in the literature that weight loss has health benefits, but it is unclear at
what threshold. Modest weight loss, defined as greater than 5%, is often viewed by
medical professionals as the threshold to reach in order to see clinically meaningful
health benefits. There is little evidence around the benefits of less than 5% weight
loss, given that guidelines often focus on the 5% threshold. The evidence that does
exist focuses primarily on cardiovascular and metabolic outcomes and in people with
pre-existing health conditions.

Weight loss of less than 5% body weight is the most common outcome from lifestyle
interventions in the UK. It is therefore important for policy makers to understand the
health benefits of achieving low weight loss (less than 5% of body weight).

We conducted a systematic review of published literature that examined a wide
range of possible health benefits, to provide evidence to meet this evidence gap and
to inform the thinking of policy makers.

Aim
We aimed to review and synthesise the

international evidence to better
understand the potential health benefits of

low weight loss (0-5% body weight)

including indicators of cardiovascular,
metabolic, physical and psychosocial
health.




Executive summary

What we did

We searched six academic databases and
included studies in any language, from any
country, with no time constraints. We included
any intervention studies that assessed the
impact of low weight loss (defined as less than
5% body weight) on any measured health
outcomes.

We excluded non-peer-reviewed grey literature,
modelling studies, systematic reviews,
commentaries, editorials, or conference
abstracts. We completed bias and quality
assessments for all included studies.

What we found
We included a total of 70 intervention studies (68 articles; 42 RCTs, and 28 non-RCTs).

* Most evidence came from the USA (n = 34), Canada (n = 3), UK (n = 3), and Australia
(n=2).

* Interventions included, lifestyle interventions (n = 47), pharmacological
interventions (n = 2) or a combination of both (n = 21).

e The main weight loss stratification was less than 5% (n = 42), followed by less than
3% (n =7), and greater than 2 to less than 5% (n = 7).

* We broadly categorised health outcomes as: cardiovascular markers (n = 32),
metabolic markers (n = 42), anthropometric measures (n = 19), quality of life
outcomes (n = 10), inflammatory biomarkers (n = 10), renal and hepatic markers (n
= 9), psychosocial and behavioural measures (n = 8), pulmonary function (n = 3),
total mortality (n = 2), ovulatory function (n = 1), and muscle strength (n = 1).

e Overall, 60% of studies (87% of participants) found health improvements, 37%
found no change or mixed results, and 3% found worsening of health outcomes.




Background

In 2021-22, the prevalence of excess weight (overweight and obesity) in adults in England was estimated to be 63.8% (see Figure 1).! This was a
slight increase from 2020-21 (63.3%), and a marked increase from 1993 levels (52.9%; see Figure 2).! Obesity is estimated to cause more than
30,000 deaths per year and deprive individuals of an average of 9 years of life.? Excess weight-related ill health in the UK is estimated to have
cost the National Health Service (NHS) £6.1 billion in 2014-15; a figure projected to reach £9.7 billion by 2050.2 There are wider costs to society,
including the loss of quality adjusted life years and productivity, which were reported to cost £27 billion in 2017 and projected to reach £49.9
billion by 2050.2

Figure 1: Overweight and obesity prevalence in England (2021)! Figure 2: Trend in overweight and obesity prevalence from 1993 to 2018!
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1. Baker (2023) Obesity statistics — Research Briefing. House of Commons Library. https://researchbriefings.files.parliament.uk/documents/SN03336/SN03336.pdf
2. Public Health England (2017) Guidance - Health matters: obesity and the food environment. https://www.gov.uk/government/publications/health-matters-obesity-and-the-food-environment/health-matters-obesity-and-the-food-
environment--2



https://researchbriefings.files.parliament.uk/documents/SN03336/SN03336.pdf
https://www.gov.uk/government/publications/health-matters-obesity-and-the-food-environment/health-matters-obesity-and-the-food-environment--2
https://www.gov.uk/government/publications/health-matters-obesity-and-the-food-environment/health-matters-obesity-and-the-food-environment--2

Background

Figure 3: Prevalence of excess weight by deprivation
* People living with obesity are at an increased risk of developing a range of and ethnicity in England (2020-21)
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Background

One method of reducing excess weight is through the delivery of evidence-based weight management (WM) services, as set out in the National Institute for
Health and Care Excellence (NICE) guidance (updates to this guidance are in development).®” In England, there is a tiered approach to WM services, with
treatment and intensity dependent on the level of excess weight and presence of comorbidities (see Figure 4). Typically, tier 1 refers to universal services,
tier 2 refers to lifestyle WM services, tier 3 refers to specialist WM services (including drug interventions), and tier 4 refers to bariatric surgery.® The average
length of tier 2 WM services is 12 weeks; with research showing a weight loss of ~2% is a common outcome for a 12-week intervention.>0

Figure 4: Tiered weight management services in England

eBariatric surgery

eSpecialist weight management

eLifestyle weight management

eUniversal

8.  NICE (2016) Obesity in adults: prevention and lifestyle weight management programmes https://www.nice.org.uk/guidance/qs111

9.  NICE (2024) Overweight and obesity management https://www.nice.org.uk/guidance/indevelopment/gid-ng10182

10. Public Health England (2015) National mapping of weight management services. https://assets.publishing.service.gov.uk/media/5a7f74d2e5274a2e8ab4c4bl/Final Weight Management Mapping Report.pdf

11. Public Health England (2021) Better Health campaign Phase 1: evaluation of the NHS weight loss plan app https://assets.publishing.service.gov.uk/media/61265801e90e070541075822/Evaluation of the NHS App PHE Report 25Aug2020.pdf
12. Tate et al. (2012). Replacing caloric beverages with water or diet beverage for weight loss in adults: Main results of the Choose Healthy Options Consciously Everyday (CHOICE) randomized clinical trial.
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Background

Various approaches can be used to measure weight loss, including change in BMI or body fat, or percentage
change in body weight or fat mass. This report considers percentage change in body weight as it is a
commonly reported, proportionate measure that allows for stratification and comparison between
participants and interventions; it also allows for exploration of clinically and policy relevant thresholds.

Weight loss of greater than 5% of baseline weight is generally accepted as providing clinically meaningful
benefits and is often the standard goal for weight loss interventions.'3-1> While some adults achieve
moderate/high weight loss (5 - <10%/10% or more), many will achieve less than 5% body weight (defined in
this report as low).

Some studies have examined the effect of weight loss of less than 5% body weight, but gaps in evidence
remain. Two reviews focused on cardiovascular health outcomes, finding that weight loss between 3-5%; or
0-<2.5% and 2.5-<5% led to improvements in cardiovascular risk factors.'® 17 One review focused on adults
with pre-existing cardiovascular risk factors; while the other used mean weight loss across an intervention
group, thereby not assessing the impact of less than 5% weight loss exclusively. Another review examined
broader health outcomes, including quality of life, fertility, mental health and physical health, but they
provided no search strategy or protocol.'® They found weight loss of 2.5% or more led to improvements
beyond cardiovascular/metabolic, such as improvements in fertility and ovulatory cycles.

To inform policy thinking on WM services, we conducted a robust, comprehensive and up-to-date review
assessing the evidence on the health benefits (including cardiovascular and wider health outcomes) of low
weight loss (specifically less than 5% body weight).

Primary aims

To systematically review the
evidence assessing the health
benefits of losing a low amount
of weight (0-5% weight loss) on
health benefits including
cardiometabolic, physical and
psychosocial.

Secondary aims

To synthesize results, if data allow,

Starting body mass index

Different levels of weight loss

Type of intervention (lifestyle/

pharmacological)

13.
14.
15.
16.
17.
18.

Varkevisser et al. (2019) Determinants of weight loss maintenance: a systematic review https://doi.org/10.1111/0br.12772

Donnelly et al. (2009) American College of Sports Medicine Position Stand. Appropriate physical activity intervention strategies for weight loss and prevention of weight regain for adults. https://doi.org/10.1249/MSS.0b013e3181949333

Williamson et al. (2015) Is 5% weight loss a satisfactory criterion to define clinically significant weight loss? https://doi.org/10.1002/0by.21358
Jensen et al. (2014) Expert panel report: Guidelines (2013) for the management of overweight and obesity in adults https://doi.org/10.1002/0by.20660

Zomer et al. (2016) Interventions that cause weight loss and the impact on cardiovascular risk factors: a systematic review and meta-analysis. Obesity Reviews. https://doi.org/10.1111/0br.12433

Ryan & Yockey (2017) Weight Loss and Improvement in Comorbidity: Differences at 5%, 10%, 15%, and Over. Current obesity reports. https://doi.org/10.1007/s13679-017-0262-y
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Methods

» In March 2023 we searched six academic databases for evidence relating to » EPPI-Reviewer Version 6 was used for the screening and review
the impact of less than 5% weight loss. We also conducted ‘citation searches’ management.?® We prospectively registered the review with
to capture other relevant studies. PROSPERO (CRD42023406342).%1
» We included studies from all countries and in any language; that were peer- » Risk of bias was assessed for all studies using a Critical Appraisal Skills
reviewed academic literature. Programme (CASP) checklists.??
» We were only interested in non-surgical weight loss intervention studies; both } e : e
. . . . o Inclusion criteria Exclusion criteria
pharmacological or lifestyle (diet or exercise), or a combination of both.
Adults (18 years+) Participants aged 17 years and

» We were particularly interested in studies where participants had no pre- under; Underweight (Body mass
existing conditions. We did include studies where participants had pre-existing index <18.5)
conditions, but only if the focus of the intervention was weight loss.

Non-surgical weight loss Bariatric surgery
» We included anthropometric health outcomes, such as waist and hip intervention studies (lifestyle or
circumference, as despite being related to BMI, they are also standalone pharmacological)
indicators of health, relating closely to visceral/intra-abdominal fat.%? Weight loss of less than 5% Mean weight loss reported only
» We excluded studies with adults classified as underweight, as they are outside podyweight due toa weightloss | i.e., c?\(erall ir'xtervention effect;
intervention stratified weight loss not

the scope of relevant WM guidelines; bariatric surgery, as it is an invasive between 0-5%, or percentage
intervention with initial weight loss likely to be greater than 5% body weight; not reported
any study that did not provide outcomes stratified by participants who

) . _ All countries, languages, Non-peer reviewed studies
achieved less than 5% body weight. publication dates, peer-reviewed

19. Ross et al. (2020) Waist circumference as a vital sign in clinical practice: a Consensus Statement from the IAS and ICCR Working Group on Visceral Obesity https://doi.org/10.1038/s41574-019-0310-7 d
20. Thomas, J., et al., EPPI-Reviewer: advanced software for systematic reviews, maps and evidence synthesis. 2022: EPPI Centre, UCL Social Research Institute, University College London

21. https://www.crd.york.ac.uk/prospero/display record.php?ID=CRD42023406342

22. Critical Appraisal Skills Programme (2023). CASP Randomised Controlled Trial Checklist. [online] Available at: https://casp-uk.net/casp-tools-checklists/.
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Methods

» There were a total of 8,127 articles from academic » Intotal, 4,912 articles were manually screened. During title and abstract
databases included for screening (see Appendices 1 and 2 screening, 3,943 articles were excluded manually, and 3,215 articles were
for search terms and flow chart). Three reviewers (JP, SM, excluded using the classifier score. There were 969 articles included for
JC) independently double-screened the articles on title full text screening, of which 902 articles were manually excluded or we
and abstract, and full-text. were unable to retrieve the full-text. One additional article was included

» Using the EPPI-Reviewer software we used an ‘active from citation searching, giving a total of 68 included articles (70 studies).
learning approach’ where, prioritisation of records was Figure 5: Screening progress graph
periodically refreshed during screening, in order that the Scresning proguess
most relevant articles were screened first. 2500

» A graphical output was used to indicate when to stop Jooa oD
screening, i.e., when the number of relevant studies had @005;;::
plateaued (see Figure 5). A model was then built using the g 1% dsp..--@"o"
machine learning algorithm and applied to classify % o@
unscreened items with a score that indicates likely e &
relevance; the classifier model reduces the likelihood that oo o
relevant studies would be missed. /
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We extracted the following data: study characteristics (primary
author, publication year, country, study design, sample size,
intervention characteristics (e.g., intervention duration), weight

loss stratification categories, and the key findings.

Risk of bias was assessed by three reviewers (SM, DD, JP) using the
CASP checklist.?2 All discrepancies were jointly reconciled.

Data were synthesised narratively with descriptive characteristics.
Meta-analysis was not possible due to the stratification of the
outcomes by weight-loss groups and inconsistent reporting of
values (i.e., overall baseline or by intervention group, but follow-up
outcomes only reported by weight loss groups; missing sample
sizes; missing precision estimates).

The number of participants that lost less than 5% body weight was
identified and extracted from included studies, where reported.

» We were interested in these subgroups, as set out a priori:
» Type of intervention (lifestyle/ pharmacological)

> Health outcome

>

Weight loss definitions

Starting BMI

Low 0-<5%
Moderate 5% - <10%
High 10% or more




Description of studies

Description of studies

70 studies were included in the final analysis, assessing a total of 137
health outcomes (see Table 2 for an overall summary, Appendix 3 for
the full reference list and the supplementary file for further details).

Studies were conducted in the USA (n = 34), Europe (n = 15: UK = 3,
Finland = 2, Italy = 2, Spain = 2, Belgium = 1, Greece = 1, Germany =1,
Poland = 1, Romania =1, and Serbia = 1), Canada (n = 3), Japan (n = 3),
Australia (n = 2), South Korea (n = 2), Brazil (n = 1), China (n=1),
Malaysia (n = 1), Taiwan (n = 2) or across multiple countries (n = 6).

More than 90% of the included studies were conducted in high-
income countries.

The majority of studies were randomised controlled trials (n = 42),
with the remaining study designs (n = 28) including intervention
studies, clinical trials, cohort studies, prospective studies and secondary

analyses of trials or interventions.

Interventions identified in the following studies were sub-divided into
lifestyle (n = 47), pharmacological (n = 2), or a combination of both
lifestyle and pharmacological (n = 21). The most common drug utilised
for pharmacological interventions was Orlistat (n = 5), Sibutramine (n =
4) and Metformin (n = 2).

Benefits from less than 5% weight loss were seen from 6 weeks after
baseline, the earliest follow-up timepoint from included studies (Sharma
et al.),23 and as late as 7.4 years (Rintamaki et al.),?* see the descriptive

table in the supplementary file for further details.

23. Sharma et al. (2009) Blood pressure changes associated with sibutramine and weight management - an analysis from the 6-week lead-in period of the sibutramine cardiovascular outcomes trial (SCOUT).
24. Rintamaki et al. (2021) Long-term outcomes of lifestyle intervention to prevent type 2 diabetes in people at high risk in primary health care.



Description of studies

Description of studies continued. Figure 6: Health outcomes of the included studies

Health outcomes from included studies were: metabolic markers (n = 42;
including fasting glucose/insulin and HbA1c), cardiovascular markers (n = Total mortality
32; including systolic and diastolic blood pressure, total cholesterol, Ovulatory function

triglycerides), anthropometric measures (n = 19; including waist
Muscle strength
circumference, body fat percentage and visceral fat mass), quality of life

Pulmonary function

outcomes (n = 10; including Apnea—Hypopnea Index and The Pittsburgh
Sleep Quality Index), inflammatory biomarkers (n = 10; including high- Quality of life
sensitivity C-reactive protein and different interleukins), renal and hepatic  psychosocial and behavioral measures

markers (n = 9; including fatty liver index and uric acid), psychosocial and Renal and hepatic markers

behavioural measures (n = 8; including Brief Symptom Rating scale and 6-
Inflammatory biomarkers

minute walk test), pulmonary function (n = 3), total mortality (n = 2),

ovulatory function (n = 1), and muscle strength (n = 1). Metabolic markers

Cardiovascular markers
See Panel 1 for outcomes in full and the supplementary file for an in-depth v

description of the health outcomes from included studies. Anthropometric measures




Panel 1: Specific outcomes from included studies

Cardiometabolic

Metabolic

Anthropometric

Quality of life

Inflammatory biomarkers

Renal and hepatic

Psychosocial and
behavioural

Pulmonary function

Muscle strength

Diastolic blood pressure, systolic blood pressure, blood pressure, mean arterial pressure, triglycerides, total cholesterol, high-density lipoprotein cholesterol, low-
density lipoprotein cholesterol, non-high-density lipoprotein cholesterol, mean non- high-density lipoprotein cholesterol, total high-density lipoprotein cholesterol
ratio, small low-density lipoprotein cholesterol, large high-density lipoprotein cholesterol, low-density lipoprotein cholesterol particles, TC/HDL-C ratio, protein
intake, P wave dispersion, and CVD incidence

Adiponectin, leptin, fasting plasma glucose, fasting insulin, fasting serum insulin, fasting glucose, HbAlc, HOMA-IR, HOMA2-B, Matsuda index, 30-min insulin, AUC
glucose/insulin, sum of insulin concentrations, carbohydrate-to-insulin ratio, 2h-PG, FSI, insulin sensitivity, glucose effectiveness, acute insulin response, FS leptin,
adipocyte cell size, C-reactive protein, IGF-1, diabetes risk, diabetes incidence, fasting total serum ghrelin, irisin, fibrosis, controlled attenuation parameter,
microbiome, DNA repair capacity, radiation sensitivity, metabolic syndrome severity Z-score and metabolic syndrome components, metabolic syndrome incidence
and escape rate, vaspin, C-peptide, fibrinogen, resting energy expenditure, estrone, estradiol, total testosterone, sex hormone—binding globulin, free estradiol, free
testosterone, Urinary 8-isoprostanes, sSNOX2-dp, vitamin E, vitamin E/cholesterol ratio, and bone marrow fat content

Waist circumference, hip circumference, abdominal circumference, % body fat, fat mass, fat free mass, trunk fat mass, visceral fat area, visceral fat mass, visceral
adipose tissue, body fat composition, subcutaneous fast mass, lean body mass, android fat, and gynoid fat

Sleep duration and quality (PSQl), sleep mood (PHQ-8), sleep disturbance, Apnoea-Hypopnea Index, NREM-AHI, REM-AHI, HI, Al ODI and Sa02, AQLQ domains,
asthma control score, IWQOL-Lite scores, EQ-5D scores, SF-36 scores, OWLQOL score, WSRM bother scores, physical functioning, pain, social functioning, role
functioning, mental health, health perceptions, self-efficacy, perceived risk for heart disease and diabetes, impact of weight on QOL-Lite, urinary incontinence per
week (total, stress and urge), 24-hour involuntary urine loss, and satisfaction with changes with incontinence

TNF-a, hs-CRP, IL1B, IL6 IL8, IL10, and Inflammatory Biomarker Score, oxidized LDL, fluorescent oxidation products, F2-isoprostanes, resistin, airway inflammation,
interleukins, vascular endothelial growth factor, vitamin D, SAA, leukocytes, and neutrophils

AGT, MDA, MCP-1, podocalyxin, 24-hr Una/Cr, eGFR, albuminuria, albumin, bilirubin, GGT, FLI, NAFLD-fibrosis score, uric acid, ALT, AST, yGTP, GGT, fatty liver index,
AST/ALT, Fl and APRI

Physical activity- and eating-related self-regulation, self-efficacy, mood, emotional eating, physical function, sexual function, endocrine symptoms, pain interference,
fatigue, depression, anxiety, sleep disturbance, total body esteem, appearance, attribution, self-esteem, stress, dietary restraint, disinhibition, hunger, physical
activity MET hrs/week, exercise fatigue level, 6-min walk test, exercise frequency, fat in diet, PHQ-9 depression score, Brief Symptom Rating Scale, Bulimic
Investigatory Test, Edinburgh, role-physical, bodily pain, general health, vitality, social functioning, role-emotional, mental health, PCS scores, and MCS scores

FRC, ERV, RV, IC, TLC, FEV1, FVC, FEV1/FVC ratio, ACQ, AQLQ, St. George’s Respiratory Questionnaire

Quadriceps muscle strength and endurance




Description of studies

Description of studies continued..

The participants' average baseline BMI was categorised using NICE guidelines,? as
overweight (n = 4), obesity class-1 (n = 35), obesity class-2 (n = 23), obesity class-3
(n = 1), mixed categories (n = 2), or not reported (n = 5). We were unable to
synthesise results by baseline weight status as mean BMI was reported for groups
overall and without knowing the distribution, reliable comparisons between

studies could not be drawn.

For the stratification of health outcomes by low weight loss groups, most of the
studies examined the results by weight loss less than 5% (n = 42), or less than or
equal to 5% (n = 5); some studies used lower cut-offs of less than 2%/3% (n=1/n =
7); while other studies examined results by weight loss between 2 and less than
5% (n = 7); some studies included multiple categories that were less than 5%, such
as a 0-3% group, and a 3-5% group (n = 7), and one study examined outcomes per
1% body weight loss (n = 1).

Studies with multiple low weight loss categories

We included 7 studies, that examined multiple low weight loss
categories. For two of the studies, the higher weight loss group
(2.5-5%; >2% to <4.5%) showed an improvement in the
measured health outcomes that was not observed in the lower
weight loss group (0-2.5%; <2%). For the other five studies the

results were the same across the categories.

Bias assessment

The studies were assessed for bias and quality (see Appendix 4).
Overall, there was moderate bias, with domains that showed
typical issues were around randomisation methodology or

reporting.

25. National Institute for Heath and Care Excellence (2023). Obesity. https://cks.nice.org.uk/topics/obesity/diagnosis/identification-classification/
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Intervention characteristics

Table 2. Descriptive summary of intervention characteristics

Participant inclusion criteria BMI (n = 70) N (%)

Intervention type (n = 70) N (%) Overweight (BMI 25-29.9 kg/m2) and higher 42 (60%)
Lifestyle 47 (67%) Obesity class 1 (BMI 30-34.9 kg/m2) and higher 9 (13%)
Pharmacological 2 (3%) Obesity class 2 (BMI 35-39.9 kg/m:2) and higher 1(1%)
Combination of lifestyle and drug interventions 21 (30%) Obesity class 3 (BMI 40 kg/m2 or more) )

0,

Health outcomes* (n = 137) N (%) Not reported 18 (26%)

) Participant comorbidities** (n = 75)
Metabolic markers 42 (31%)
] None 34 (45%)
Cardiovascular markers 32 (23%)
Metabolic syndrome* 18 (24%
Anthropometric measures 19 (14%) Y (24%)
D' 110
Quality of life outcomes 10 (7%) labetes 8 (11%)
. o
Inflammatory biomarkers 10 (7%) Hepatic disorders 6 (8%)
[v)
Renal and hepatic markers 9 (7%) Asthma 2 (3%)
H [v)
Psychosocial and behavioural measures 8 (6%) Obstructive sleep apnea 2 (3%)
Pulmonary function 3 (2%) Cardiovascular disease 2 (3%)
Total mortality 2 (1%) Polycystic ovary syndrome 1(1%)
Ovulatory function 1 (1%) Urinary incontinence 1(1%)
Muscle strength 1(1%) Idiopathic pulmonary fibrosis 1(1%)

*Greater than the number of studies, as some included more than one *Metabolic syndrome - a cluster of conditions that occur together, increasing

health outcome or **comorbidity your risk of heart disease, stroke and type 2 diabetes, e.g. hypertension,

dyslipidemia, and hypercholesterolemia



Overview of Results

We examined the proportion of weight loss interventions that stratified the health outcome results by participants who lost between 0-5% of
their bodyweight, since the start of the intervention, in terms of the proportion that led to an improvement in the health outcome.

Table 3. Summary of study results

Study findings (n = 70) N (studies) % studies N/% of participants that lost  Studies that found statistical
less than 5% body weight significance (n = 36)

Improvements in health outcomes 42 60% 15,839* (86.6%) 21

Worsening in health outcomes 2 3% 20*  (0.1%) 2

Studies that observed no-significant changes 2 3% 103  (0.6%) -

Studies that observed mixed changes 24 34% 2,325*% (12.7%) 13

*Not all included studies provided a sample size for the <5% body weight loss category.

Overall
*  60% of studies found that low weight loss following an interventions led to improvements in health outcome.

Participants from these studies represented 86.6% (15,839) of participants where sample sizes were reported, which represents

strong evidence; however, most included studies had moderate bias, often for issues around randomisation or reporting.

* 34% of studies found mixed results — some health outcomes improved and some worsened
* 3% of studies found no change

* 3% of studies found worsening health outcomes




Results by intervention type

Table 4. The proportion of studies and intervention types that led to a change in health outcomes

Studies by intervention type Improvement Worsening Mixed results No change
Lifestyle (n = 47) 29 (62%) 2 (4%) 15 (32%) 1(2%)
Pharmacological (n = 2) 2 (100%) - - -
Both lifestyle and pharmacological* (n = 21) 11 (52%) - 9 (43%) 1(5%)
All studies / intervention types (n = 70) 42 (60%) 2 (3%) 24 (34%) 2 (3%)

*|t was not possible to distinguish the impact of individual interventions

Figure 7. The proportion of studies reporting interventions that led to a change in health outcomes
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Findings by health outcomes

Table 5. Proportion of interventions that led to improvements in health outcome by condition (n = 137)

Health outcome Improvement Worsening Mixed results No change Total studies Number of participants
(%) (%) (%) (%) (loss <5% body weight)

Metabolic 22 (52%) 3(7%) 13 (31%) 4 (10%) 42 9,389*

Cardiovascular 18 (56%) 1(3%) 8 (25%) 5 (16%) 32 13,139*

Anthropometric 17 (89%) - - 2 (11%) 19 5,004

Quality of life 6 (60%) 2 (20%) 2 (20%) - 10 1,222

Inflammatory biomarkers 6 (60%) - 3 (30%) 1(10%) 10 795*

Renal and hepatic 9 (100%) - - - 9 1,783*

Psychosocial and behavioural 4 (50%) - 1(12%) 3 (38%) 8 702

Pulmonary function 1(33%) 1(33%) - 1(33%) 3 774

Total mortality - 1 (50%) - 1 (50%) 2 642

Ovulatory function 1 (100%) - - - 1 11

Muscle strength - - - 1 (100%) 1 23

*Not all included studies provided a sample size for the <5% body weight loss category.




Case studies

Case study — UK

Three of the included studies were conducted exclusively in the UK?%-28 (see
the descriptive table in the supplementary file for more detail). The most

recent study was conducted by Strelitz et al (2019).

* A cohort analysis among 725 adults with screen-detected
diabetes enrolled in a cluster randomised trial. The study investigated
the effect of lifestyle interventions (consultations, educational materials
and GP-based academic sessions on risk factors) on incidence of CVD

events and all-cause mortality.

* Key findings: Within the 22 to <5% weight loss group, at both 1 and 5
years there were improvements in cardiovascular (systolic
blood pressure, diastolic blood pressure, triglycerides, total
cholesterol, high-density lipoprotein cholesterol, low-density lipoprotein

cholesterol, and CVD incidence) and metabolic markers (HbA1C ).

Case studies of multiple weight loss categories

Seven of the included studies had multiple low weight loss categories, of

which two found different results between the groups.

* Muls et al (2001)?° was a 24-week RCT that examined the low-density
lipoprotein cholesterol (LDL-C) by weight loss of 0-2.5% and 2.5-5%.
They found that LDL-C only consistently decreased in the 2.5-5% weight

loss group.

* Spurny et al (2020)3° was a 50-week RCT that examined the bone
marrow fat content at 12 and 50-weeks by weight loss of <2% and >2%
to £4.5%. They found that bone marrow fat only decreased in the 2.5-

5% weight loss group and increased in the <2% weight loss group.

26.
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Strelitz et al. (2019) Moderate weight change following diabetes diagnosis and 10 year incidence of cardiovascular disease and mortality.

Poppitt et al. (2002) Long-term effects of ad libitum low-fat, high-carbohydrate diets on body weight and serum lipids in overweight subjects with metabolic syndrome.

Kiddy et al. (1992) Improvement in endocrine and ovarian function during dietary treatment of obese women with polycystic ovary syndrome.

Muls et al. (2001) The effects of orlistat on weight and on serum lipids in obese patients with hypercholesterolemia: a randomized, double-blind, placebo-controlled, multicentre study.

Spurny et al (2020) Changes in Bone Marrow Fat upon Dietary-Induced Weight Loss.




Discussion

What we found

Our findings show that low weight loss is beneficial across a wide range of health
outcomes. We know that 60% of studies (incorporating 87% of participants) showed
improvements in health outcomes but we cannot say precisely how many
participants had health improvements or the variation in outcomes across the study
populations. Our findings are consistent with previous research, which found
evidence that less than 5% weight loss has benefits for cardiovascular outcomes, but
goes further to show benefits for broader health outcomes. We examined the impact
of weight loss by intervention type and found that both lifestyle and pharmacological

(including a combination of both) led to improvements in health outcomes.
Outcome-specific findings

Evidence suggests that low weight loss can lead to improvements in health
outcomes, including metabolic, cardiovascular, anthropometric, life quality,
inflammatory biomarkers, renal and hepatic, psychosocial and behavioural,
pulmonary, and ovulatory function; there was no evidence that low level weight loss

les to improvement in total mortality or muscle strength.

Of the health outcome categories, mixed results were most
often seen for cardiovascular and metabolic markers (where
some factors improved and some worsened). These differences
could be due to differences in intervention types and length. It
could also be that patterns are less clear among people who
have low weight loss. For example, the study by Poppitt et al
(2002)?’ found that cholesterol outcomes and systolic blood
pressure improved, while triglycerides and diastolic blood
pressure worsened. They also examined outcomes by 23%
weight loss and found that nearly all outcomes showed an
improvement (but not diastolic blood pressure). This is further
supported by results from the Look AHEAD study (Wing et al,
2011) ,31 showing that weight loss of >2 to <5% was associated
with improvements in some risk factors, while weight loss 25%
to <10% led to improvements in all risk factors, and the
magnitude increased with increased degree of weight loss
(210- <15%, and 215%).

31. Wing et al. (2011) Benefits of modest weight loss in improving cardiovascular risk factors in overweight and obese individuals with type 2 diabetes



Discussion and limitations

Studies with multiple low weight loss categories

Of the seven studies that, that examined multiple low-moderate weight loss categories,
we found that there were no differences in five of them. The other two studies found that
the health outcomes only improved in the higher weight loss group, compared to the
lower weight loss group, as presented in the case studies.?®30 This could be due to the
lower weight loss group including participants who lost a negligible amount of weight (i.e.,

there may be a threshold of around 2% of body weight).
How our findings build on previous research

Our findings build on previous work, which primarily examined cardiovascular and
metabolic improvements.16-18 We were able to update and extend these findings, by
expanding the search strategy and including a larger number of studies. We considered a
broader range of health outcomes following low weight loss and we exclusively considered
less than 5% body weight loss. For some health outcomes, it remains unclear whether
there are benefits of less than 5% body weight loss; for example, muscle strength, total
mortality and pulmonary function. The sample sizes for some health outcomes beyond

cardiometabolic remain small (e.g., ovulatory function and muscle strength).

Limitations

Our search strategy was comprehensive, with no
limitations on countries, health outcomes or
publication date, and yielded a high number of
records. We used EPPI-Reviewer software to apply
an active learning approach, which greatly reduced
screening time but resulted in 3215 records being
excluded without being screened. It is possible that
there are relevant studies that were not included
in this review.

We were unable to conduct meta-analysis due to the
stratification of the results not allowing for standard
comparisons, differences in the reported information
and the interventions. We were unable to provide

precise numbers and proportions of participants that
had health benefits or provide weightings to the
results.




Policy implications and conclusions

Policy implications

Our findings suggest that weight loss of less than 5% can lead to
health benefits. This shows that low weight loss may have health
impacts, despite not reaching the traditional threshold of 5%

weight loss.

We found improvements in health outcomes beyond
cardiovascular/metabolic, including quality of life and sleep
quality, which may be important for reducing some of the wider
societal costs of having excess weight, such as loss of productivity

and loss of quality adjusted life years.?

Although intervention duration and follow up measures from
studies in this review were inconsistent, there is evidence that
health benefits from weight loss can persist, even when weight

regain occurs, but benefits diminish with greater weight regain.3?

Conclusions

This review provides evidence that low weight loss is beneficial to

participants for a wide range of health outcomes.

There is clear evidence that there are health benefits from weight loss,
but the threshold at which this occurs is not clear. This review provides
evidence that lower levels of weight loss can be beneficial and may

support a challenge to the traditional 5% threshold.

This review and previous research suggests that as weight loss increases,
health benefits also improve but it will be important to generate more

evidence from the UK.

Given that low weight loss may impact a broad range of health and well-
being outcomes, there may wider societal and economic benefits to low

weight loss.

32.
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Appendix 1. Search strategy and screening criteria

PICOS framework inclusion and exclusion criteria

Search Strategy

Exposure *  Weight loss intervention (lifestyle * Bariatric surgery
The following main databases were searched (March 2023): (intervention) (physical activity/diet) or pharmacological)
* No minimum intervention duration (we will create sub-

groups during screening/synthesis)

Medline (OVID), Embase (OVID), PsycINFO (OVID), Cochrane Library
CENTRAL, Web of Science- social science + emerging sources, ProQuest

(Central)- ASSIA. Comparison/ Interventional studies including: * Uncontrolled studies
study design * Randomized or quasi-randomized controlled trials
(RCTs/Q-RCTs)
* With pre-post measures

Outcome *  Weight loss of 0-5% from intervention * Mean weight loss only/
measure - stratified weight
weight loss loss percentage not reported

* No weight loss of 0-5%
* We will not contact authors if
this is not presented

Outcome Health outcomes assessing benefit of weight loss (not all No health outcomes of interest
measure — health  listed) — that have used a valid/relevant scoring system: measured
outcomes * cardiovascular benefits (lipids, BP, glucose)

* Other physical health benefits, e.g., mobility; knee pain
(e.g., PCS-8); liver function

* Sleep Apnoea

* Mental health, wellbeing, quality of life, QALYs

Geography All

Languages All

Time No restrictions

Publication type Peer-reviewed journals Conference abstracts, reviews,

editorials etc.



Appendix 2. PRISMA flowchart

Identification

Identification of studies via databases and registers

Identification of studies via other methods

Records identified from
Databases (n = 13049)

- Proquest (n = 198)

- Web of Science (n = 1481)

- Embase (n = 3284)

- Medline (n = 3399)

- Cochrane (n = 4260)

- PsycINFO (n = 427)

Records removed before
screening:.
Duplicate records removed
(n =4922)

Records identified from:
Citation searching (n = 23)

A 4

Screening

Records screened on title and
abstract
(n=8127)

A 4

Records excluded (n = 7158):
Excluded manually (n = 3943)
Excluded by machine learning
classifier (n = 3215)

Reports sought for retrieval
(n = 969)

v

Y

Reports not retrieved (n = 11)

Reports sought for retrieval
(n=23)

A 4

Reports not retrieved
(n=0)

Reports assessed for eligibility
on full-text (n = 958)

Reports excluded (n = 891):
Publication type (n = 182)
Study design (n = 1)

Age (n=1)

Exposure (n = 6)

Outcome measure (n = 12)
Results stratification (n = 689)

Reports assessed for eligibility
(n=23)

Included

[

Reports included in review (n = 68,
including n = 1 from citation
searching)

Studies included in review (n = 70)

Reports excluded (n = 22):
Exposure (n = 3)
Results stratification (n =19)
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Appendix 4 — Bias assessment
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