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Purpose of review

Malnutrition in people living with excess body weight is increasingly recognized but remains frequently
overlooked because nutritional screening and assessment commonly rely on body mass index (BMI). This
review highlights emerging evidence on protein—energy malnutrition, skeletal muscle mass loss, and
micronutrient deficiencies in individuals with excess adiposity, and examines the influence of contemporary
obesity freatments on these nutritional disturbances.

Recent findings

Reduced skeletal muscle mass and micronutrient deficiencies are increasingly recognized in individuals with
overweight and obesity. Pharmacological therapies, particularly glucagon-like peptide-1 receptor agonists,
and bariatric surgery, produce substantial weight loss accompanied by reductions in skeletal muscle mass.
However, these changes may partly reflect physiological adaptations to energy restriction and improvements
in muscle composition rather than pathological muscle depletion. Micronutrient deficiencies may occur
because of both obesity and its treatment.

Summary

Malnutrition in individuals with overweight and obesity represents a complex clinical challenge that cannot be
identified using BMI alone. Incorporating nutritional and body composition assessment into obesity treatment is
essential to distinguish adaptive tissue changes from clinically significant nutritional compromise and to ensure
weightloss therapies optimize metabolic health while preserving nutritional and functional status.
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Overweight and obesity affect a substantial propor-
tion of the global population and represent a major
and growing challenge for healthcare systems. The
2025 Lancet Commission redefined obesity as a
chronic systemic disease caused by excess adiposity
and highlighted the limitations of body mass index
(BMI) as a standalone diagnostic measure. It there-
fore recommends incorporating additional anthro-
pometric measurements and clinical indicators to
better characterize obesity and its health consequen-
ces [1%]. This evolving definition acknowledges that
obesity-related health risk is influenced not only by
excess fat accumulation but also by alterations in
body composition, including reductions in skeletal
muscle mass [2]. Within this broader framework,
malnutrition is increasingly recognized as a preva-
lent yet frequently overlooked complication of
excess adiposity.

Although malnutrition has traditionally been
associated with low body weight, it can also occur
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in individuals with overweight and obesity. This
phenomenon, termed the double burden of malnu-
trition (DBM), describes the coexistence of excess
adiposity with protein-energy malnutrition (PEM)
and/or micronutrient deficiencies within the same
individual. These nutritional disturbances may arise
in the context of disease-related inflammation,
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KEY POINTS

o Malnutrition can occur in individuals with overweight
and obesity and may remain undetected when
assessment relies on BMI alone.

o Loss of skeletal muscle mass is a central component of
protein—energy malnutrition and may be exacerbated
by obesity and its freatment.

e Pharmacological therapies and bariatric surgery induce
substantial weight loss but may also reduce fatfree
mass and contribute to micronutrient deficiencies.

e Routine nutritional and body composition assessment is
essential to ensure obesity treatment improves metabolic
health without compromising functional outcomes.

inadequate dietary intake, metabolic stress, or as
unintended consequences of obesity treatment. An
elevated BMI may obscure these disturbances, delay-
ing recognition and appropriate management. Con-
sequently, screening approaches that rely primarily
on BMI and weight-based criteria may lack sensitivity
in this population, thereby increasing the risk of
underdiagnosis and delayed treatment [3"].

This review examines current evidence high-
lighting the complexity of malnutrition in individ-
uals with overweight and obesity. We focus on PEM,
skeletal muscle mass loss and alterations in muscle
composition, which may arise both as direct mani-
festations of malnutrition and consequences of obe-
sity treatment. Specifically, nutritional and body
composition changes associated with the medical
treatment of obesity, including glucagon-like pep-
tide-1 receptor agonists (GLP-1 RAs) and bariatric
surgery, are examined, along with the burden and
clinical relevance of micronutrient deficiencies
linked to these interventions.

Protein energy malnutrition

Protein-energy malnutrition (PEM) can develop in
individuals with overweight or obesity despite excess
body weight. Reliance on BMI as a proxy for nutri-
tional status may obscure inadequate or imbalanced
protein and energy intake, particularly during dis-
ease or metabolic stress, as BMI does not distinguish
between fat mass and fat-free mass compartments
[4™]. As a result, nutritional compromise may remain
unrecognized until clinically significant deteriora-
tion occurs.

Malnutrition in individuals with overweight and
obesity is associated with adverse outcomes across
diverse clinical populations. In a retrospective cohort
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of hospitalized adults aged >65 years, the coexistence
of malnutrition and obesity was associated with
increased odds of prolonged length of stay [odds
ratio (OR): 3.30, 95% confidence interval (CI)
1.58-6.91, P=0.002], very prolonged length of stay
(OR: 4.17, 95% CI 1.89-9.21, P=0.001) and 12-
month mortality (OR: 2.89, 95% CI 1.40-5.96, P=
0.004), effectively negating the protective effect
observed in nonmalnourished peers [5"]. Similar
associations have been observed in chronic heart
failure and maintenance dialysis populations, where
malnutrition in the presence of excess body weight
was linked to poorer prognosis, increased complica-
tions, and greater healthcare utilization [6,7]. This
vulnerability was also evident during the COVID-19
pandemic, when individuals with overweight and
obesity and coexisting malnutrition experienced
higher rates of severe illness, prolonged hospitaliza-
tion, and mortality [8"].

Application of the Global Leadership Initiative
on Malnutrition (GLIM) criteria has revealed a con-
siderable burden of previously unrecognized malnu-
trition in individuals with overweight and obesity. In
older outpatients with BMI >25kg/m? GLIM-
defined malnutrition was present in 30.3% of indi-
viduals, and 58.8% of these cases were not identified
by the Mini Nutritional Assessment-Short Form
(MNA-SF) screening tool [9""]. In surgical and onco-
logical populations with high rates of overweight
and obesity, GLIM consistently identified a higher
prevalence of malnutrition compared to conven-
tional screening tools, highlighting the limitations
of BMI-dependent approaches [10,11].

A recent scoping review further revealed that
screening and diagnostic methods developed and
validated in healthy-weight populations are widely
applied without modification in individuals with
overweight and obesity, limiting their sensitivity
and increasing the risk of false-negative diagnoses
[8"]. Consequently, reliance on conventional BMI
and weight-loss thresholds may fail to identify mal-
nutrition in individuals who do not meet standard
anthropometric cut-offs despite clinically meaning-
ful loss of skeletal muscle mass [12].

Skeletal muscle mass loss

Muscle mass loss in the context of protein-
energy malnutrition

Skeletal muscle comprises the largest proportion of
the body's protein mass and plays a fundamental role
in metabolic regulation, physical function, and phys-
iological resilience [13"]. In individuals with over-
weight or obesity, excess adiposity may coexist with
reduced skeletal muscle mass, particularly in the

Volume 29 o Number 00 o Month 2026



The complexity of malnutrition in people living with excess body weight Mwala and Schueren

presence of inflammation, inadequate protein
intake, or disease-related metabolic stress [14].
Because BMI does not distinguish between fat and
fat-free mass, clinically meaningful reductions in
skeletal muscle mass may remain undetected when
nutritional assessment relies primarily on body
weight or BMI [37].

Loss of skeletal muscle mass has consistently been
associated with impaired physical function, increased
frailty, and higher mortality risk, particularly in older
adults, even when total body weight remains elevated
[15,16™,17"]. Accordingly, reduced skeletal muscle
mass is recognized as a core phenotypic criterion within
the GLIM framework for diagnosing PEM [13™"]. How-
ever, the absence of obesity-specific cut-off values limits
the diagnostic precision in this population. To address
this limitation, the Sarcopenic Obesity Global Leader-
ship Initiative (SOGLI) recommends adjusting muscle
mass measures for body size to improve the detection of
clinically relevant deficits [14].

Muscle mass changes during
pharmacological therapy

Pharmacological therapies for obesity, particularly
GLP-1 RAs, have greatly improved the effectiveness
of medical treatment and can induce clinically sig-
nificant weight loss, comprising reductions in both
fat mass and fat-free mass [16""]. Evidence from meta-
analyses and longitudinal body composition studies
indicates that fat-free mass typically accounts for
approximately 20-40% of total weight loss during
GLP-1 RA therapy, although this proportion varies
across populations and study designs [18,19,20].
However, because fat-free mass includes body water,
organ tissue, connective tissue, and skeletal muscle,
reductions in fat-free mass do not necessarily reflect a
proportional loss of skeletal muscle [21].

Although reductions in fat-free mass are consis-
tently observed, their clinical relevance remains
incompletely understood. Emerging evidence indi-
cates that these reductions do not necessarily repre-
sent deterioration in muscle health [17"%,21,22%,23"].
Imaging and metabolic studies demonstrate that
GLP-1 RA-induced weight loss is associated with
reductions in intramuscular fat and improvements
in insulin sensitivity, suggesting enhanced muscle
quality despite modest reductions in overall lean
tissue mass [17,22-24"]. These changes appear largely
consistent with physiological adaptations observed
during energy restriction rather than pathological
muscle wasting [16"",21,22"]. Consistent with this,
clinical trials have reported improvements in phys-
ical function and quality of life despite reductions in
lean mass, supporting the view that muscle function
may be preserved during treatment [16™,22"].
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Notably, lifestyle factors, particularly adequate pro-
tein intake and resistance exercise, play a central role
in preserving skeletal muscle mass and optimizing
outcomes during pharmacological weight loss [227].
Nevertheless, the extent to which skeletal muscle is
specifically affected, and whether these changes have
clinically meaningful long-term consequences,
remains uncertain. This distinction is particularly rele-
vant in older adults and individuals with lower baseline
muscle mass reserves, such as those with sarcopenic
obesity, in whom further muscle loss may increase
vulnerability to adverse clinical outcomes [17].

Supporting these findings, large observational
cohorts have reported increased diagnoses of muscle
loss and nutritional deficiencies after initiation of
GLP-1 RA therapy, emphasizing the importance of
ongoing monitoring of nutritional status and body
composition during pharmacological weight man-
agement [25].

Muscle mass loss following bariatric surgery

Bariatric surgery similarly results in meaningtul
changes in body composition. Meta-analytic data
show that reductions in lean body mass occur during
the first postoperative year, with the greatest losses
occurring within the first three months [26]. Fat loss
generally exceeds tissue loss, resulting in an overall
improvement in body composition profile [27].

Aswith pharmacological therapy, interpretation of
skeletal muscle mass loss requires careful considera-
tion. Some decline likely reflects adaptive responses to
decreased mechanical loading and altered energy
requirements following weight loss, rather than patho-
logical muscle depletion [22%]. Nevertheless, factors
such as inadequate protein intake, nutrient malabsorp-
tion and rapid weight reduction may contribute to
clinically significant muscle mass loss in susceptible
individuals [28].

Collectively, these findings indicate that rapid
weight reduction, whether disease-related or treat-
ment-induced, may reveal or exacerbate underlying
muscle depletion in individuals with excess body
weight. These observations reinforce the importance
of comprehensive nutritional assessment and tar-
geted strategies to maintain muscle mass during
obesity treatment.

Micronutrient deficiencies

Micronutrient deficiencies represent an additional
and often under-recognized component of malnu-
trition in individuals with overweight and obesity.
Despite excess energy stores, deficiencies in essential
vitamins and minerals, including vitamins A, D, and
B12, iron, folate, and zinc, are frequently reported
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[28,29,30"]. Contributing mechanisms include poor
dietary quality, chronic low-grade inflammation,
altered nutrient metabolism, and reduced bioavail-
ability due to sequestration within adipose tissue
[29]. These deficiencies may impair immune func-
tion, physical capacity, and metabolic health, con-
tributing to increased morbidity despite elevated
body weight [29,30"].

Micronutrient deficiencies during glucagon-
like peptide-1 receptor agonist therapy

Medical treatment with GLP-1 RAs may further
increase the risk of micronutrient deficiencies, pri-
marily through appetite suppression, reduced dietary
intake and gastrointestinal adverse effects. Energy
intake reductions of 16-39% have been reported,
potentially compromising adequate intake of essen-
tial micronutrients, including iron, calcium, zinc,
folate and vitamins A, D, and B12 [30%31]. Consis-
tent with these findings, observational cohort data
indicate that more than 20% of individuals initiating
GLP-1 RA therapy were diagnosed with nutritional
deficiencies within the first year of treatment [25].

Although routine micronutrient supplementa-
tion is standard practice following bariatric surgery,
structured micronutrient supplementation is not yet
consistently implemented in patients receiving phar-
macological therapy for obesity. As the use of GLP-1
RAs continues to expand, proactive nutritional
assessment and consideration of supplementation
strategies may become increasingly important to
mitigate treatment-related risk.

Micronutrient deficiencies following bariatric
surgery
Bariatric surgery is associated with an increased risk of
micronutrient deficiency due to reduced intake,
impaired absorption, and anatomical alterations of
the gastrointestinal tract. As dietary intake alone is
insufficient to meet nutritional needs following sur-
gery, lifelong multivitamin and mineral supplementa-
tion is recommended as postoperative care to prevent
deficiencies in micronutrients such as iron, calcium,
and zinc and folate and vitamins A, D, and B12 [32,33].
However, micronutrient deficiencies remain
prevalent despite routine supplementation, partly
due to reduced adherence over time, with compli-
ance declining in the years following surgery [28,32].
Consequently, long-term monitoring and reinforce-
ment of supplementation adherence are essential to
prevent complications such as anemia, osteoporosis,
impaired wound healing and functional decline [28].
These findings emphasize that excess body
weight does not guarantee adequate micronutrient

4 www.co-clinicalnutrition.com

status, highlighting the importance of routine nutri-
tional assessment and ongoing monitoring through-
out medical treatment.

Recommendations for future research

A key priority is the development of obesity-specific
cut-off values for skeletal muscle mass within the
GLIM framework to improve diagnostic accuracy in
individuals with overweight and obesity. Greater
clarity is also needed regarding the functional and
clinical importance of fat-free mass loss during GLP-1
RA therapy, particularly through longitudinal studies
integrating detailed body composition analysis with
physical function and clinical outcome measures. In
parallel, identifying effective nutritional and lifestyle
strategies, including adequate protein intake and
resistance exercise, will be essential to preserve
muscle during pharmacological and surgical weight
loss. A broader understanding of the prevalence,
mechanisms, and long-term effects of micronutrient
deficiencies associated with contemporary obesity
treatments is also necessary to guide prevention
and management strategies. Finally, integrating rou-
tine nutritional and body composition assessment
within obesity care pathways will be critical to deter-
mine whether such approaches improve clinical out-
comes and reduce treatment-related vulnerability.

The main findings of this review are graphically
summarized in the Figure 1.!

The recognition of malnutrition in individuals with
overweight and obesity challenges the longstanding
assumption that excess body weight reflects
adequate nutritional status. Accumulating evidence
shows that loss of skeletal muscle mass and micro-
nutrient deficiencies may coexist with elevated BMI
and may be further influenced by modern obesity
treatments. These observations reveal a fundamental
limitation of weight-centered approaches to nutri-
tional assessment and emphasize the need to priori-
tize body composition and dietary intake assessment
in clinical evaluation. As pharmacological therapies
and bariatric surgery become increasingly wide-
spread, distinguishing adaptive reductions in lean
tissue from clinically significant nutritional compro-
mise represents a key clinical challenge. Addressing
this issue is critical to ensure that obesity treatments
optimize metabolic health while preserving func-
tional capacity and long-term resilience.

"The graphical illustration was created by the authors using Notebook
LM and edited for scientific accuracy
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Conceptual overview of malnutrition in individuals with overweight and obesity.
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