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ABSTRACT
Obesity as a chronic and multifactorial disease requires a multidisciplinary team acting together in a holistic multitarget interven-
tion. Multidisciplinary therapy targeting obesity and its complications includes physical exercise, nutritional, and behavior coun-
seling. When lifestyle changes are not sufficient in adults, medication prescription and bariatric surgery may be recommended. 
The aim of this narrative review is to. All types of clinical studies developed in an adult population were included. Different types 
of multidisciplinary therapy (short- and long-term) in the primary and secondary settings were identified. Multidisciplinary ther-
apy seems to be useful in the control of adverse effects of obesity, including reductions in biomarkers of inflammation, cardiomet-
abolic risk factors, dyslipidemia, diabetes, hypertension, metabolic syndrome, nonalcoholic fatty liver diseases, atherosclerosis, 
cardiovascular disease, obstructive sleep apnea, and psychosocial outcomes. These results highlight the importance of targeting 
obesity and its complications in a holistic approach with a multidisciplinary team acting together.

1   |   Introduction

The World Health Organization (WHO) defines obesity as a 
multifactorial disease associated with a complication affecting 
quality of life and reducing life expectancy [1]. The global preva-
lence of obesity in adults is increasing around the world. Recent 
studies have shown that both high-income and low- to middle-
income countries are experiencing rises in obesity rates [2–4].

Data from 3663 population-based studies, involving 222 mil-
lion individuals across 200 countries, revealed that the prev-
alence of obesity in adults rose between 1990 and 2022 in 188 
countries (94%) for women and in all but one country for men. 
Additionally, the number of women and men with obesity in 
2022 was 504 million and 374 million, respectively, which 
represent an increase of 377 million and 307 million, respec-
tively, from 1990. The obesity rates increased by more than 
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20 percentage points in 49 countries (25%) among women and 
in 24 countries (12%) among men [4]. In the United States, 
172 million adults (aged ≥ 25 years) are overweight or have 
a diagnosis of obesity. In 2050, projections indicate that the 
total number of adults with obesity is expected to reach 213 
million, presenting a prevalence of 58.8% in women and 55.3% 
in men [2].

The main components behind the rising prevalence of obesity 
include behavioral factors, exercise and dietary patterns, and 
multifactorial causes affecting all of society. Factors commonly 
associated with sedentarism and food choices included age, gen-
der, marital status, working hours, food security, and socioeco-
nomic status [5–19].

Complications associated with obesity, especially severe and 
central obesity, may result from a subclinical inflammatory 
process leading to increased cardiometabolic risk, dyslipidemia, 
diabetes, hypertension, metabolic syndrome, nonalcoholic fatty 
liver disease, atherosclerosis, cardiovascular disease (CD), some 
types of cancer, polycystic ovary syndrome, psychosocial stress, 
mood disorders, obstructive sleep apnea, and others [17, 20–25]. 
Moreover, people with severe obesity and hypothalamic inflam-
mation may have a disruption in the control of inflammatory 
processes and the neuroendocrine regulation of energy balance 
[26–28].

Management of obesity and its complications may require the 
use of antiobesity medications, sometimes in long term during 
life, that is, for the control of diabetes and CDs [8, 29–31]. 
Antiobesity medications can improve adherence to a low-
calorie diet by decreasing appetite, increasing satiation, and 
modulating hedonic regulation of food intake [32]. Different 
guidelines recommend medication use for the adult popula-
tion with BMI above 30 kg/m2 or BMI above 27 kg/m2 with at 
least one altered metabolic and functional condition or compli-
cation of obesity. Some Asia-Pacific guidelines propose lower 
BMI thresholds, reflecting that Asian people develop obesity-
related complications at lower BMI than non-Asian people 
[33]. For example, the 2009 consensus statement recommends 
pharmacotherapy in Asian Indian adults with BMI ≥ 27 kg/
m2 or ≥ 25 kg/m2 in the presence of complications [34], while 
the South Korean guideline published in 2020 suggests a BMI 
threshold of 25 kg/m2 [2, 35–39].

The Food and Drug Administration (FDA) has approved sev-
eral antiobesity medications with distinct mechanisms of ac-
tion. These include Orlistat (a pancreatic and gastric lipase 
inhibitor that reduces dietary fat absorption), Bupropion/
Naltrexone (a combination of a dopamine and norepinephrine 
reuptake inhibitor with an opioid receptor antagonist that de-
creases appetite and modulates reward pathways), Liraglutide 
and Semaglutide (GLP-1 receptor agonists that enhance satiety 
through stimulation of pro-opiomelanocortin [POMC] neu-
rons, delay gastric emptying, and reduce appetite), Tirzepatide 
(a dual GIP and GLP-1 receptor agonist that potentiates incre-
tin effects and promotes weight loss through appetite suppres-
sion and enhanced insulin sensitivity), Setmelanotide (a MC4 
receptor agonist effective in rare genetic forms of obesity), and 
Phentermine/Topiramate (a combination of a sympathomi-
metic amine and a GABA receptor modulator that suppresses 

appetite and increases energy expenditure). There are medica-
tions in phase 1 and 2 trials, including fibroblast growth factor 
(FGF) analog, long-acting amylin analog, oxytocin receptor 
agonist, plasma peptide YY (PYY) 3-36 analog, and mast cell 
stabilizer [39–52].

Bariatric surgery is considered for severe obesity of BMI > 35 kg/
m2 not responding to medications and multidisciplinary life-
style approach. Bariatric surgery promotes a decrease in body 
weight, body fat mass, cardiometabolic risk factors, and subclin-
ical myocardial injury and to increase activation of the cardiac 
natriuretic peptide system. These improvements seem mediated 
by a reduction in the leptin/adiponectin ratio, favoring a de-
crease in the proinflammatory state related to obesity [53–57].

Undesirable weight regain may occur after pharmacotherapy 
or bariatric surgery, particularly if people do not improve their 
lifestyle. Therefore, a multidisciplinary approach still plays an 
important role even in the long term [58–61]. Each new attempt 
to lose weight, sometimes referred to as the yo-yo effect, tends 
to be more challenging due to inherent difficulties in regulat-
ing the neuroendocrine mechanisms of whole-body homeostasis 
[62, 63]. Unfortunately, the yo-yo effect is a commonly observed 
response, not only after bariatric surgery and pharmacotherapy 
but also after lifestyle interventions like exercise training, ca-
loric restriction, and behavior counseling.

Obesity is a disease of difficult control that requires a long-
term, structured, multidisciplinary therapy approach, including 
physiological and counseling considerations to foster lifestyle 
changes in exercise, quality of diet, and behavior [64, 65]. The 
aim of the present narrative review is to provide new evidence 
on the underlying mechanisms and effects of multidisciplinary 
therapy in obesity and its complications among adults.

2   |   Methods

For this narrative review, all types of clinical studies (random-
ized controlled trial studies, nonrandomized controlled trial 
studies, prospective studies, observational studies, and longi-
tudinal studies) developed in an adult population were eligible. 
We explored the main objectives and mechanisms of action pro-
posed in each intervention and covered outcomes resulting from 
multidisciplinary therapy targeting adults with obesity.

2.1   |   Data and Search Strategy

We searched Medline up to May of 2025, including the two 
structured search strings in Boxes 1 and 2. We consulted experts 
for relevant references. We also searched references of eligible 
studies and other studies through “snowballing.”

2.2   |   Eligibility Criteria

2.2.1   |   Participants

Adults in all their diversity aged above 18 years old with obesity 
(as defined by trialists).
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2.2.2   |   Multidisciplinary Therapy

Multidisciplinary therapy, in the context of obesity and its com-
plications, can be considered as a team with two or more health 
workers from different health backgrounds working together 
with the objective to promote a holistic approach; covering a min-
imum of two components of lifestyle behavior, that is, physical 
activity/exercise, dietary habits, and/or psychological/behavior 

changing approach, in the same protocol associated with clini-
cal intervention [66]. Studies could be in the community, fam-
ily, clinical hospital, or multicenter setting. We excluded single 
therapy (only nutrition or only physical exercise intervention or 
supplementation therapies), cross-sectional/protocol description 
studies, and studies including children and adolescents (Figure 1) 
[66]. Studies could be in the community, family, clinical hospital, 
or multicenter setting. We excluded single therapy (only nutrition 
or only physical exercise intervention or supplementation ther-
apies), cross-sectional/protocol description studies, and studies 
including children and adolescents (Figure 1).

2.2.3   |   Outcomes

The outcomes assessed include body mass, body composition, 
adipose tissue, neuroendocrine regulation of energy balance, 
quality of life, biomarkers of inflammation, diabetes, nonal-
coholic fatty liver diseases (NAFLD), cardiovascular risk, and 
metabolic syndrome.

2.2.4   |   Selection Process

Titles and abstracts and full-text screening were completed in 
duplicate. Discrepancies were solved by consensus or consulting 
a third author.

2.3   |   Data Extraction

We extracted information on authors, countries, study design, 
sample size, age, variables, multidisciplinary therapy, type of 

BOX 1    |    Search strategy based on interdisciplinary 
interventions definitions.

BOX 2    |    Search strategy based on isolated interventions 
definitions.

FIGURE 1    |    Flowchart.
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approach, sessions (frequency and duration), length (short- and 
long-term, from 1 to 3 months and from 4 months to 2 years or 
more, respectively), and follow-up.

2.4   |   Data Synthesis

According to the select studies, it was made a narrative sum-
mary of the findings considering the effects of multidisciplinary 
therapy in the control of obesity and its complications in adults.

3   |   Results

3.1   |   Overview of Studies

Summary of the results can be found in Figure 1 and Tables S1–
S3. The Medline search resulted in 1800 potentially eligible ref-
erences; 230 records were retained (Figure 1). After removal of 
11 duplicates, we screened 219 references for title and abstract; 
of these, 114 were excluded (single therapy: only nutrition, only 
supplementation, only exercise intervention; children and ado-
lescents; cross-sectional/protocol description; other diseases). 
Of the remaining 105 studies, 68 were excluded after full-text 
assessment.

A total of 37 articles remained (Figure 1). Of these, 29.7% (n = 11) 
originated from the Americas, 56.8% (n = 21) from Europe, 5.4% 
(n = 2) from Asia, and 8.1% (n = 3) from Oceania.

3.2   |   Study Characteristics and Interventions

Among the 37 articles selected in the present review, the dif-
ferent study designs included 25 randomized controlled trial 
studies, 5 nonrandomized controlled trial studies, 2 prospec-
tive studies, 3 observational studies, and 2 longitudinal studies. 
Sample size ranged from 16 individuals (women = 11, men = 5) 
to 8296 (women = 6111, men = 2185). Age ranged from 18 to 85.

Regarding interventions, 11 studies were based on group and 
individual intervention protocols; 18 studies were only group 
interventions; and eight were only individual interventions 
(Tables S2A and S2B). Duration ranged from 3 weeks to 2 years. 
The most common frequency of the sessions was two to three 
times per week with a minimal duration of approximately 
20 min, although some studies reported a minor or major fre-
quency/session duration. Ten studies had follow-ups, with a 
minimum of 4 months and a maximum of 4 years. In addition, 
dropout rates were reported in 32 studies with a variation from 
0% to 65.3% (Tables S2A and S2B).

3.3   |   Outcomes

The impact of multidisciplinary therapy is summarized in 
tables, presented in attachments as a supplementary mate-
rial—Tables  S1–S3. In general, most studies reported some 
improvements in anthropometric parameters, body composi-
tion, lipid profile, glucose metabolism, inflammatory biomark-
ers, blood pressure, and oxidative stress. In addition, benefits 

considering self-reported physical quality of life, specific tests 
of memory and executive functions, and sleep quality were re-
ported (Table S3).

3.4   |   Multidisciplinary Therapy: Main 
Components, Duration, and Type of Intervention

The multidisciplinary team varied from a very complete health 
team including physician, nurses, nutritionist, physical thera-
pist, exercise physiologist, and psychologist to simpler models 
including only two health workers (e.g., nutritionist and exercise 
physiologist). Multidisciplinary therapy included a combination 
of diet, physical activity, and behavioral approaches, which was 
performed through different methodologies, such as behavior-
change and problem-solving skills, sometimes also including 
medications. Interventions could be one-to-one or in groups and 
in different settings, for example, communities, clinics, hospi-
tals, primary health care, and web-based as a complementary 
approach [25, 67–101].

3.5   |   Effects of Multidisciplinary Therapy on Body 
Composition and Adipose Tissue Metabolism

Multidisciplinary therapy resulted in a reduction in body weight, 
body fat, and body circumferences and in preservation and/or 
increase of lean body mass. There were benefits in controlling 
metabolic syndrome, nonalcoholic fatty liver diseases, diabetes, 
CD, and other complications [41, 90, 102–111].

Among older adults with obesity, we found a reduction in 
body weight (101.5 ± 3.8 vs. 94.5 ± 3.9 kg), BMI (36.0 ± 1.7 
vs. 33.5 ± 1.7 kg/m2), and waist circumference (116 ± 3 vs. 
109 ± 3 cm) with a 1-year lifestyle intervention at 30-month fol-
low-up with no change in fat-free mass. Regarding short-term 
multidisciplinary interventions for older and younger adults 
with obesity, we observed a reduction in body weight (old −3.8%, 
young −4.3%), BMI (old −3.9%, young −4.4%), and waist circum-
ference (old −3.4%, young −4.1%) [74]. A prospective multicenter 
study reported an accentuated reduction in body weight of 
19.6 kg in females and 26.0 kg in males [110]. Another interven-
tion found a decrease of 11 cm in waist circumference, leading 
to a reduced prevalence of metabolic syndrome and hyperten-
sion [102]. Moreover, a family-based nutritional intervention 
observed a reduction in body weight (77.3 ± 16.9 vs. 76.5 ± 16.9) 
after 6 months of intervention [104]. Interestingly, according to 
some of the extracted data, a modest (1 kg) body weight decrease 
was sufficient to ameliorate biomarkers of total and ectopic fat, 
glycemia homeostasis, and insulin resistance in patients with 
obesity at risk of diabetes [100].

In general, the suggested mechanisms associating the potential 
impact of multidisciplinary therapy involve these pathways: 
(1) Nutritional approaches promote a negative energy balance
and accentuated reduction in whole-body fat [112, 113]; and
(2) exercise may preserve and/or increase the lean body mass,
favoring the upregulation of the basal metabolic rate; this may
activate thermogenesis and browning, avoiding the yo-yo effect
[62, 114] (Figure 2). In addition, nutritional counseling and ex-
ercise together can attenuate modifiable risk factors, including
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endothelial function, cardiometabolic risks, mood, and eating 
disorders [115, 116]. Minor additional metabolic benefits were 
found for high-intensity compared with moderate-intensity 
training [117].

Activating brown adipose tissue and the conversion of white 
adipose tissue into brown adipose tissue, a process known as 
browning, using different types of exercise [118–127] and nu-
tritional interventions [128–135], may improve thermogenesis, 
stimulating weight loss and ameliorating altered metabolic 
conditions [133, 136–140]. Specifically in response to exercise, 
different factors are activated, including the SNS, PGC1-alpha, 
fibronectin type III domain–containing protein 5 (FNDC5), iri-
sin, catecholamine's, IL-6, meteorin-like protein, and fibroblast 
growth factor 21 (FGF-21) [119–125]. Activating the thermo-
genic response with different strategies leads the brown adipose 
tissue to increase secretion and action of uncoupling protein 1 
(UCP1) in the mitochondrial inner membrane, upregulating the 
thermogenesis [141].

3.6   |   Effects of Multidisciplinary Therapy on 
Inflammatory State

Severe obesity (BMI > 45 kg/m2) was strongly associated with 
the expansion of total and visceral adipose tissue, which secretes 
a variety of proinflammatory adipokines, leading to the higher 
metabolic disturbances, such as chronic low-grade inflamma-
tion, linking dyslipidemia, diabetes, hypertension, metabolic 
syndrome, and nonalcoholic fatty liver disease, thereby enhanc-
ing the risk of CD [142–144].

Adipose tissue contains several types of cells, including adi-
pocytes, preadipocytes, fibroblasts, endothelial, and immune 
cells. Visceral adipose tissue secretes various bioactive peptides, 
called adipocytokines or adipokines, which are able to modu-
late several processes in the human body, including energy 
balance, metabolism, and inflammation [145]. Adipocytes and 
infiltrating macrophages evolved in the regulated inflamma-
tory signaling cascades in different pathways; they contribute 

to a persistent inflammatory and prothrombotic environment in 
obesity through the secretion of cytokines, commonly termed 
adipokines [146].

The proposed mechanisms linking severe obesity with inflamma-
tion may include higher adiposity, leading to insulin resistance 
and increased secretion of a milieu of proinflammatory adi-
pokines, such as leptin, interleukin 6 (IL-6), plasminogen activator 
inhibitor 1 (PAI-1), C-reactive protein (CRP), and tumor necrosis 
factor alpha (TNF-α). Conversely, in severe obesity, adiponectin, 
one of the most important anti-inflammatory adipokines secreted 
by adipose tissue, was reduced [146–150]. Adiponectin concentra-
tions decrease in people with obesity and exhibited an inverse re-
lationship with visceral adiposity. This clinical condition further 
exacerbates metabolic dysfunction. Although the restoration of its 
normal level is important to protect against CD and nonalcoholic 
fatty liver diseases, both coexisting with obesity [150, 151].

C-reactive protein, TNF-α, and IL-6 have been found to destroy
pancreatic beta cells, thereby compromising insulin production. 
Adiponectin, however, plays a protective role in beta cells, re-
versing the damage and impaired insulin secretion induced by
obesity. Additionally, adiponectin can induce anti-inflammatory 
effects by increasing IL-10 and modulating the metabolism of
macrophages in humans [148, 152]. The anti-inflammatory tar-
get in obesity is indeed mediated by a decrease in the proinflam-
matory hyperleptinemia state when people lose approximately
10% of their body weight [62, 153].

FGF21 has a key action in mediating inflammation in obesity. 
Different organs, including adipose tissue, which exert endo-
crine and paracrine mechanisms regulating whole-body homeo-
stasis, including improvements in insulin sensitivity mediated 
by adiponectin [146, 148], secrete this growth factor. Additional 
anti-inflammatory effects mediated by omentin-1 can inhibit 
the expression of lipopolysaccharide (LPS)-induced inflamma-
tory factors in macrophages. Moreover, angiotensin and bone 
morphogenetic protein 7 (BMP7) also exert anti-inflammatory 
effects by inhibiting other signaling pathways, including p38 
and p44/42 MAPK [150].

FIGURE 2    |    Effects of multidisciplinary therapy on body composition and adipose tissue metabolism in adults with obesity.
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As observed in the analyzed studies, multidisciplinary therapy 
promoted clinical control in some proinflammatory adipokines 
and biomarkers of cardiometabolic risks, such as cardiovascu-
lar fitness, glucose metabolism, insulin-like growth factor 1 
(IGF-1), blood pressure, LDL-cholesterol, high-density lipopro-
tein (HDL) cholesterol, triglyceride levels, Il-6, PAI-1, leptin, 
CRP, ICAM-1, VCAM-1, and tumor necrosis factor receptor 1 
[72, 85, 99, 107, 154–157].

In this sense, after long-term (26 weeks) interdisciplinary ther-
apy with lifestyle changes to treat obesity in women, an im-
provement of inflammatory state and cardiometabolic risk was 
observed with a reduction in PAI-1 (9.95 ± 2.52 vs. 9.84 ± 2.74 ng/
dL), leptin (25.60 ± 7.03 vs. 22.33 ± 7.09 mg/dL), CRP 
(33.61 ± 13 vs. 30.25 ± 13.72 mg/dL), ICAM-1 (101.35 ± 38.99 vs. 
60.69 ± 19.33), and VCAM-1 (718.69 ± 322.56 vs. 399.31 ± 136.64) 
[107]. Evidence from a clinical trial and a systematic review and 
meta-analysis indicates that physical exercise and dietary in-
terventions together are more effective in reducing leptin and 
increasing adiponectin concentrations than exercise alone in 
individuals with obesity [158, 159]. Interestingly, hyperleptin-
emia state is related to a proinflammatory condition, but when 
this hormone is normalized after weight loss promoted by mul-
tidisciplinary therapy, this mechanism plays an essential role to 
sustain weight loss, favoring an increase in adiponectin concen-
tration [85, 99, 107, 143, 149] (Figure 3).

3.7   |   Effects of Multidisciplinary Therapy on 
Obesity and Its Complications

A comprehensive multidisciplinary lifestyle therapy, addressing 
all aspects of lifestyle and risk factor management, is truly nec-
essary to prevent and combat altogether obesity and its constel-
lation of complications, because it is a public health challenge 
[14, 84, 160–166].

Multidisciplinary therapy, including clinical, nutritional, behav-
ioral, and exercise interventions in short and long term, delivered 

in both nonintensive and intensive formats, has shown effec-
tiveness in obesity management. It promotes reductions in body 
weight (2.8% to 29.6%), total body fat (up to 20%), and visceral/
ectopic fat indirectly assessed by waist circumference, with a re-
duction of 1.5% to 8.8% [71, 74, 81, 84, 86, 91, 97, 100, 167, 168]. It 
also decreases the prevalence of metabolic syndrome (from 4% to 
50%) [94, 97, 169]. Notably, 10-year cardiovascular risk assessed 
by the Framingham score was reduced by 38% in just 13 weeks 
[97]. Improvements were also observed in several cardiometa-
bolic parameters such as waist circumference (2.54% to 16.8%), 
systolic (4.66% to 9%), and diastolic blood pressure (6.4% to 12%); 
plasma glucose (7% to 36%), insulin (22.44% to 53%), HOMA-IR 
(22.7% to 44%), HbA1c (7% to 31.93%), triglycerides (4.07% to 
40%), and total cholesterol (6% to 28%) [7, 25, 68, 71, 72, 78, 80, 
83–85, 93–95, 97, 101, 167, 168, 170, 171]. Some disorders such 
as diabetes (reduced up to 58%) [172]; sleep disorders (improves 
6.6% in the sleep efficiency; 53% in the snoring, and 56.6% lower 
risk of developing OSA) [73, 79, 89, 91]; bone diseases (increase 
of 12% in lumbar spine BMC, 6% in lumbar spine BMD, and 5% 
in femoral neck BMD) [75]; polycystic ovary syndrome (PCOS) 
(improves from 10–15% in the emotion score; from 9% to 18% 
in the infertility problem score; and from 17% and 24% in the 
menstrual problems score) [88, 96]; asthma symptoms (increase 
of 68.6% in symptom-free days compared with the control group) 
[79]; and cancer (reduce 7% in body weight; 6.5% in BMI; 9.5% in 
body fat; 13.5% in TC/HDL ratio; and 8.4% in triglycerides) [92].

Metabolic syndrome (MetS) is a major health problem world-
wide and the main risk factor for metabolic-associated fatty liver 
disease (MAFLD). Nonalcoholic fatty liver disease (NAFLD) is 
the most prevalent cause of chronic liver morbidity and is asso-
ciated with obesity, diabetes, and metabolic syndrome. Evidence 
points out that NAFLD is a hepatic manifestation of metabolic 
syndrome because this disease coexists with obesity, insulin re-
sistance, dyslipidemia, and type 2 diabetes [67, 173].

Hohenester et al. [84] found that in patients with diagnosis of 
obesity and nonalcoholic steatohepatitis (NASH), weight reduc-
tion > 10% was favorable in severe obesity control, including a 

FIGURE 3    |    Effects of multidisciplinary therapy on inflammatory profile in adults with obesity.
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significant reduction in the prevalence of abnormal serum trans-
aminases from 81.0% to 50.5%, and in the NAFLD fibrosis score, 
from 11.8% to 0%. Additionally, Haufe et al. [83] investigated the 
effect of a telemonitoring supported intervention on liver param-
eters of inflammation and fibrosis in individuals with metabolic 
syndrome. Authors found that after 6 months of intervention, 
ALT and AST enzyme concentrations significantly decreased 
compared with the control group. In addition, 31 patients (33%) 
had normal ALT levels in the intervention group compared with 
15 patients (14%) in the control group.

Among the comorbidities related to obesity, CD was the first 
cause of death and disability globally, while type 2 diabetes re-
mained 2nd in this association [97]. Multiple mechanisms are 
proposed linking obesity to CD development. First, the accumu-
lation of fatty acid within the myocardium can impair cardiac 
contractility, promoting left ventricular dysfunction. Second, 
obesity may disrupt the renin–angiotensin–aldosterone system 
(RAAS), leading to an increase in sodium retention and an in-
crease in blood pressure, predisposing people with obesity to 
coexist with hypertension [151]. Third, obstructive sleep apnea 
(OSA), a breathing disorder correlated with metabolic syndrome 
and increased cardiovascular risk, is highly prevalent in people 
with obesity [79, 174]. Multidisciplinary therapy presents great 
potential because it confers a multitool approach, targeting a 
diversity of related risks coexisting with obesity, and is useful 
to prevention, monitoring, and management of these diseases 
[11, 70, 97, 175].

The main purpose mechanisms linking obesity with its compli-
cations is related to the low-grade inflammation mainly caused 
by the adipocytes hypertrophy, in particular those located in the 
visceral depot [176]. The inflammatory nature of obesity has be-
come a key factor to explain its role linking many chronic dis-
eases, including the development of CDs, metabolic syndrome, 
OSA, asthma, NAFLD, diabetes, and hypertension. People with 
obesity showed altered plasma concentrations of proinflamma-
tory cytokines, such as resistin, visfatin, IL-6, IL-18, TNF-α, and 
CRP, which together accentuate the proinflammatory milieu 
commonly associated with obesity [39, 79, 146, 151, 174, 176].

The potential impact of multidisciplinary therapy on obesity and 
its complications, both the in short term and long term, is medi-
ated for a wide range of outcomes, including (1) nutritional ther-
apy contributes not only to energy balance leading to weight loss 
but also to improvements in the pool of bioactive compounds that 
might act as co-adjuvants to decrease inflammation [11, 71]; (2) 
Exercise therapy increases lean body mass, energy expenditure, 
metabolic rate, and browning of white adipose tissue; exercise 
also leads to improvements in glucose uptake/insulin sensitiv-
ity, adiponectin, and leptin concentrations, downregulating the 
inflammatory state [112, 113, 141]; (3) Behavioral change has the 
potential to ameliorate depression and anxiety symptoms, re-
duce binge eating and improve quality of life [79, 96]; (4) Clinical 
support and counseling favors the appropriate use of medica-
tion and increases adherence to multidisciplinary interventions 
[177, 178] (Figure 4).

3.8   |   Effects of Multidisciplinary Therapy on 
Behavior and Quality of Life

Lifestyle approaches need to consider different cognitive profiles 
in order to facilitate and/or impair long-term effects of therapy 
and its maintenance, behavior changes, and mood disorders, in-
cluding depressive symptoms [64, 74, 79, 94, 96, 112, 115, 179–181] 
(Figure 5).

A recent study set out to determine if different variants in genes 
previously associated with metabolic syndrome may influence 
the magnitude of change in metabolic syndrome risk during a 1-
year lifestyle intervention. Authors found that individuals with 
certain genotypes might benefit more from a lifestyle interven-
tion, suggesting the nutrigenomic as part of metabolic syndrome 
treatment [11]. Changes in the genes related to intermediate 
metabolism, diabetes, inflammation, and signal transduction 
might have potential benefits in health, reducing cardiovascular 
risk factors [182].

A study on intensive inpatient multidimensional therapy, in-
cluding clinical support, nutritional counseling (once a week 

FIGURE 4    |    Effects of multidisciplinary therapy on its complications in adults with obesity.
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individually), physical exercise (2 h/day in the morning and 
afternoon; every day), and behavioral counseling (once a week 
individually), targeting adult and elderly patients with severe 
obesity (BMI > 45 kg/m2) evaluates the short-term effectiveness 
of this approach. Regarding diet, younger patients presented 
improvement (31.8 ± 8.3 vs. 27.5 ± 7.8; p < 0.001) compared with 
older patients (26.3 ± 7.2 vs. 25.9 ± 6.2; p > 0.05). In addition, 
considering health-related quality of life (HRQOL), younger pa-
tients showed improvement in the three dimensions of the ana-
lyzed psychometric scales (physical, mental, and total score in 
the 36-item Health Survey) while older patients showed benefits 
in the physical dimension (46.4 ± 21.5 vs. 53.0 ± 22; p = 0.027) 
and mental dimension (53.1 ± 20.2 vs. 63.2 ± 16.5; p = 0.018). 
Results suggest that application of intervention in the long term 
may accentuate the beneficial impact in quality of life through 
better management of obesity-associated morbidities and re-
duced disabilities [75].

Another emerging type of approach is web-based physical activ-
ity and nutritional behavioral changing interventions [183, 184]. 
Recent studies have found an association of these interventions 
with a reduction in cholesterol and caloric intake as well as im-
provements in physical activity. There were additional benefits 
on eating disorders and HRQOL [168, 185].

3.9   |   Multidisciplinary Therapy as Support to 
Medication and Bariatric Surgery

When lifestyle and behavior approaches fail or do not suffi-
ciently reduce body weight [161], medications and/or bariatric 
surgery may be required [23, 31, 38, 41, 47, 54, 186].

Medications may be recommended as an adjunct to a compre-
hensive multidisciplinary weight loss program of diet, exer-
cise, and behavior therapy. Liraglutide and semaglutide plus 
an intensive behavioral therapy are more effective than pla-
cebo plus intensive behavioral therapy in promoting clinical 

reduction of body weight [186, 187]. Notwithstanding, the 
combined effects of sibutramine plus lifestyle intervention are 
more effective than either type of isolated applied approach 
as a single therapy in promoting weight loss, thus reinforcing 
the importance of multidisciplinary therapy in obesity man-
agement [187] (Figure  6). Weight loss maintenance may be 
hampered by adaptive biological responses, that is, increase in 
hunger or reduction in lipid oxidation [41]. Multidisciplinary 
therapy may aid patients in improving diet, exercise practices, 
and medication adherence, which may prevent yo-yo effects 
[26, 28, 62, 188].

A randomized, double blind, placebo-controlled clinical trial 
assessed the effect of Liraglutide and multidisciplinary lifestyle 
intervention on visceral adipose tissue reduction measured with 
magnetic resonance images (MRI) in adults with obesity and 
metabolic syndrome and high CD risk. Authors reported a re-
duction in visceral adipose tissue, which may explain the ben-
efits of Liraglutide on cardiovascular outcomes [30]. Previous 
work reported that weight loss from Liraglutide use (3%–4%) 
was associated with a reduction of atherothrombosis risk in 
women with obesity [88].

Multidisciplinary therapy, using exercise, nutritional and behav-
ioral changes, plays an important role before bariatric surgery 
by improving cardiometabolic risk factors and favoring weight 
loss maintenance [189–193]. Aakre and colleagues [54] reported 
benefits of bariatric surgery compared with intensive lifestyle 
intervention on risk for CDs. They found that BMI was reduced 
by 14.4 kg/m2 versus 3.9 kg/m2 in the bariatric surgery compared 
and the intensive lifestyle intervention group, respectively. 
Cardiac troponins decreased after bariatric surgery (p = 0.014 
[cardiac troponin T], p = 0.065 [cardiac troponin I]) and in-
creased in those treated with lifestyle intervention (p ≤ 0.021). 
CRP decreased in both groups.

Bariatric surgery promotes long-lasting accentuated weight 
loss, favoring the control of many altered clinical parameters, 

FIGURE 5    |    Effects of multidisciplinary therapy on behavior and quality of life.
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including proinflammatory, endothelial, and thrombotic bio-
markers (TNF-alpha, IL-1B, IL-6, PAI-1, C-reactive protein, in-
tercellular adhesion molecule-1 [ICAM-1], leptin, resistin, and 
leptin/adiponectin ratio). Conversely, anti-inflammatory bio-
markers, adiponectin and interleukin-10 (IL-10) were increased 
in individuals with extreme obesity after bariatric surgery in 
both short- (6 months) and long-term (2 years) follow-up. They 
found that in patients with severe obesity who have hyperleptin-
emia, there were higher circulating PAI-1 levels, which may in-
crease the risk for CD. In fact, changes in leptin concentrations 
were associated with decreased PAI-1 levels [27, 53, 57, 188, 194].

Farias and colleagues [27] reported that BMI and excess body 
weight had decreased by 15.79 ± 1.21 kg/m2 (p < 0.01) and 
83.80 ± 24.50%, respectively, after 2 years of follow-up postbar-
iatric surgery. There were reductions in leptin (38.00 vs. 4.87 ng/
mL), CRP (22.84 vs. 4.20 μg/mL), and PAI-1 (28.72 vs. 20.46 pg/
mL) concentrations as well as increased anti-inflammatory bio-
markers such as adiponectin (6.82 vs. 27.13 μg/mL) and the adi-
ponectin/leptin ratio (0.18 vs. 5.42).

To sustain long-term weight loss management after Roux-en-Y 
gastric bypass (RYGB) (2 years), the suggested mechanisms in-
clude eating behavior, neural and peripheral signals of satiety, 
gut microbiota, and an intrinsic activation of anorexigenic path-
ways, in which leptin upregulates alpha-MSH. This anorexigenic 
neuropeptide stimulates lipolysis and browning of adipose tis-
sue, which increase metabolic rate and thermogenesis, avoiding 
the compensatory hormonal response that occurs after accen-
tuated weight loss, which may lead to the reduction in energy 
expenditure and, consequently, weight regain [27–29, 39, 195].

Authors also found an increase in circulating neuropeptide α-
melanocyte-stimulating hormone (α-MSH), activating anorexi-
genic pathway and promoting a reduction in food intake after 

long-term follow-up RYGB (2 years). Additionally, the authors 
suggest other mechanisms, such as the impact of augmented 
PYY and glucagon-like peptides (GLP-1 and GLP-2) 2 years after 
RYGB, which enhance satiety in the long term, favoring the neu-
roendocrine regulation of energy balance. Furthermore, leptin 
levels were decreased (38.0 ± 4.0 vs. 4.9 ± 1.5, p < 0.001) and adi-
ponectin levels were increased (6.8 ± 0.6 vs. 27.1 ± 4.1, p < 0.001) 
after long-term follow-up [26].

The reduction of inflammatory state and improved insulin and 
leptin sensitivity favor the action of α-MSH and PYY on appe-
tite control, increased satiety, and energy expenditure after 
RYGB, because both stimulate the anorexigenic pathways in a 
long-term RYGB, thus promoting the effectivity of the proce-
dure to induce sustained weight loss. Additionally, the increase 
in adiponectin concentrations after RYGB accentuates its anti-
inflammatory effects, improving insulin sensitivity and reduc-
ing the prevalence of cardiometabolic risk factors [26].

Importantly, lifestyle changes followed by bariatric surgery pro-
mote lower inflammatory and thrombotic biomarkers, includ-
ing (high-sensitivity C-reactive protein, tumor necrosis factor-α, 
interferon-γ, interleukin-1 receptor antagonist, IL-6, and IL-13, 
leptin, insulin, fibrinogen, and plasminogen activator inhibi-
tor-1). These risk factors were normalized, 1 year after surgery. 
There was a positive correlation between changes in C3 and 
body mass index, body weight, coagulation parameters, inflam-
matory parameters, and leptin, respectively, showing the associ-
ated impact of both health approaches [60] (Figure 7).

4   |   Discussion

We have found that multidisciplinary therapy targeting obesity, 
weight loss, visceral fat, and the whole-body fat may play an 

FIGURE 6    |    Effects of medications in weight management in adults with obesity.
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important role in the first line of obesity management programs 
[14, 47, 84, 160–166].

The main mechanisms linking obesity and its complications are 
related to the low-grade inflammation mainly caused by adipo-
cyte hypertrophy, particularly those in the visceral depot [196]. 
Multidisciplinary therapy promotes continuous weight loss pro-
cesses by multidimensional factors including improvement in food 
patterns, an increase in physical activity levels, and better manage-
ment of mood disorders and control of clinical disorders.

Effectiveness will depend on intervention types, duration, in-
tensity, and adherence [39, 85, 87, 102, 186, 197–201]. Lifestyle 
approaches need to consider the role of families, the commu-
nity, the environment, and different cognitive profiles in order 
to foster long-term intervention implementation and sustained 
beneficial effects. An efficient multidimensional approach to 
reduce modifiable risk factors for targeting the multimorbidity 
associated with obesity is required [201].

In this context, the concept of maximum weight attained in 
life (MWAL) emphasizes the clinical benefits of modest weight 
reduction as opposed to achieving a “normal” BMI. Evidence 
shows that a weight loss of at least 5% already promotes rele-
vant health improvements, whereas losses of 10%–15% bring 
even greater benefits, regardless of final BMI. Authors are en-
couraged to consider whether individuals can be classified as 
having “reduced obesity” (5%–10% weight loss) or “controlled 
obesity” (> 10%–15% weight loss). This proposal, endorsed by 
the Brazilian Society of Endocrinology and Metabolism (SBEM) 
and the Brazilian Society for the Study of Obesity and Metabolic 
Syndrome (ABESO), does not replace other classifications but 
serves as a complementary tool that highlights the importance 
of weight maintenance and clinical progress over absolute BMI 

normalization [202]. Our review evidence found that a reduction 
above > 10% in body weight in patients with obesity and nonal-
coholic steatohepatitis has favorable benefits in severe obesity 
control [84]. Additionally, a multidisciplinary lifestyle approach 
with a ≥ 10% decrease in body weight may reduce cardiovascu-
lar risk factors associated with obesity [7].

While several previous reviews have addressed multidisci-
plinary therapy in obesity [203–206], we provide a more system-
atic and comprehensive literature search that included studies 
published up to 2025, allowing us to integrate the most recent 
evidence. We emphasize the interaction between nutritional 
and psychological counseling, exercise training, and the use 
of medications and bariatric surgery when improvements in 
lifestyle are not sufficient to control obesity and its complica-
tions. Regarding the latter, we highlight how the combination 
of these strategies provides synergistic benefits beyond what 
has been described individually. Lastly, our review presented 
mechanisms of action of effects of multidisciplinary therapy on 
short- and long-term outcomes, for example, biomarkers of in-
flammation, cardiometabolic risk factors, dyslipidemia, diabe-
tes, hypertension, metabolic syndrome, nonalcoholic fatty liver 
diseases, atherosclerosis, CD, obstructive sleep apnea, and psy-
chosocial ameliorations.

The strengths of this review include the multiple sources that 
were searched and the detailed description of many related 
outcomes and mechanisms involved in the types of multidisci-
plinary therapies. The main limitation was the wide diversity of 
clinical designs and the lack of follow-ups in most studies, which 
precluded us from completing meta-analyses.

Regarding implications, multidisciplinary therapy may con-
tinue prioritized as a strategy to manage obesity; also to prevent 

FIGURE 7    |    Effects of bariatric surgery in weight loss and reduction in cardiovascular risk in adults with obesity.
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and control complications in adults. Clinical guidelines should 
provide further guidance regarding the health workers required, 
detailed intervention protocols, and when further interventions, 
for example, pharmacotherapy, may be required. Future re-
search should investigate in deeper detail the potential impact 
of different clinical approaches and report longer follow-up 
periods.

5   |   Conclusion

Obesity as a chronic and multifactorial disease requires a mul-
tidisciplinary team acting together in a holistic multitarget 
intervention. Nutrition, exercise, and behavioral approaches 
are commonly used together as the first line of interventions. 
When this is insufficient, patients may need complementary 
clinical support including medications and bariatric surgery. 
Multidisciplinary therapy should aim for a reduction of fat mass 
associated with a preservation or increase in lean body mass 
and a control of proinflammatory state, thus preventing or con-
trolling obesity complications and improving quality of life.
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