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Obesity is classified by the World Health Organization as a chronic, relapsing, multifactorial disease. 

In Serbia, it has become one of the most pressing public health challenges the country has yet to 

formally confront. Prevalence rates are among the highest in Europe, with over half of adults 

classified as overweight or obese, and the numbers in children and adolescents are rising. There is 

no nationally coordinated, multidisciplinary framework for managing it. This narrative review traces 

the epidemiological burden across the country, with particular focus on the south and on younger 

age groups, and examines what the current care structure actually looks like in practice: primary 

care physicians with limited obesity training, pharmacotherapy used without structured clinical 

support, and a largely unregulated nutrition sector filling the gap. Against this backdrop, the review 

draws on international models of structured obesity care and evidence from digitally supported 

behavioral interventions to argue that the treatment gap is not inevitable. It reflects a lack of system-

level investment, and it can be reduced through physician-led, evidence-based approaches that are 

realistic within the Serbian context. The paper ends with a concrete call for structured obesity care 

aligned with current clinical knowledge and adapted to local realities. 
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Gojaznost je od strane Svetske zdravstvene organizacije klasifikovana kao hronična, relapsirajuća, 

multifaktorijalno uslovljena bolest. U Srbiji, ona predstavlja jedan od najozbiljnijih javnozdravstvenih 

izazova sa kojima se zemlja još uvek nije sistemski suočila. Prevalenca spada među najviše u 

Evropskom regionu SZO, više od polovine odraslog stanovništva je prekomerno uhranjeno ili gojazno, 

a brojevi među decom i adolescentima rastu. Nacionalno koordinisan, multidisciplinaran okvir za 

lečenje gojaznosti ne postoji. Ovaj narativni pregled prati epidemiološki teret gojaznosti u Srbiji, sa 

posebnim fokusom na južni deo zemlje i na mlađe starosne grupe, i ispituje kako postojeća 

infrastruktura zdravstvene zaštite u praksi zaista funkcioniše: lekari primarne zdravstvene zaštite sa 

ograničenom edukacijom o gojaznosti kao hroničnoj bolesti, farmakoterapija koja se primenjuje bez 

strukturirane nutritivne i bihejvioralne podrške, i neregulisani sektor nutricionizma koji popunjava 

nastalu sistemsku prazninu. Na osnovu međunarodnih modela strukturirane brige o gojaznosti i 

dokaza o digitalno podržanim bihejvioralnim intervencijama, pregled argumentuje da postojeći jaz u 

lečenju nije neizbežan. On odražava izostanak sistemskog ulaganja i može se premostiti pristupima 

zasnovanim na dokazima koji su izvodljivi u srpskom kontekstu. Rad identifikuje konkretne oblasti u 

kojima su promene u obrazovanju, kliničkoj organizaciji i regulatornom okviru klinički opravdane i 

ostvarive. 

Ključne reči: gojaznost; Srbija; multidisciplinarna intervencija; javno zdravlje; sistem zdravstvene 

zaštite 
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INTRODUCTION 

Obesity is no longer regarded as a risk factor or a matter of individual lifestyle. The World Health 

Organization (WHO), the European Association for the Study of Obesity (EASO), and other major 

clinical bodies now define it as a chronic, relapsing, multifactorial disease shaped by biological, 

genetic, neurological, and environmental influences (1–3). This shift has clear clinical implications: 

it reframes obesity as a condition requiring structured medical care and places its management within 

the scope of the healthcare system. 

Across Central, Eastern, and Southeastern Europe, healthcare systems are still adapting to this 

evolving framework. The gap between the scale of obesity and the availability of consistent, 

evidence-based care reflects how care is organized, how physicians are trained, and how obesity is 

perceived within both medical and social contexts. 

The burden of obesity-related comorbidities continues to rise, with type 2 diabetes and cardiovascular 

disease foremost among them. Serbia illustrates this gap particularly clearly: with one of the highest 

obesity prevalence rates in the WHO European Region (4), no nationally defined framework for 

structured obesity care, and limited formal training in obesity medicine at the primary care level, the 

current response remains fragmented. This review examines that gap: its epidemiological scope, 

contributing factors, and the international evidence that can inform a more coordinated and context-

sensitive approach. 

LITERATURE SEARCH 

A narrative literature search was conducted using PubMed/MEDLINE, Google Scholar, and the 

Cochrane Library, combining terms including obesity, overweight, BMI, Serbia, Southeastern Europe, 

GLP-1 receptor agonist, digital health, behavioral intervention, and weight stigma. National 

epidemiological data were sourced from the Serbian National Health Survey (2019), the WHO 

European Regional Obesity Report (2022), EUROSTAT (SDG_02_10), and the World Obesity Atlas 

(2022). No date restriction was applied for mechanistic studies; for pharmacotherapy and structured 

programs, publications from 2015 onward were prioritized. Articles in English and Serbian were 

included. Studies were excluded if they lacked peer review, consisted solely of opinion pieces without 

empirical basis, or reported data not applicable to the European context. Preference was given to 

original research, systematic reviews, meta-analyses, and official public health documents. 
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OBESITY AS A CHRONIC, RELAPSING DISEASE: BIOLOGICAL MECHANISMS 

The reclassification of obesity as a chronic, relapsing disease reflects advances in mechanistic 

research rather than a change in terminology. Body weight is regulated through coordinated 

neuroendocrine systems, including leptin-melanocortin signaling and incretin-mediated effects on 

satiety (5–7). These systems adapt actively in the setting of sustained weight gain: regulatory set 

points shift, energy conservation mechanisms activate, and orexigenic drive intensifies, producing a 

biological state that resists weight loss and promotes regain (8,9). Adipose tissue functions as an 

active endocrine organ; in obesity, its signaling becomes dysregulated, driving leptin resistance, 

chronic low-grade inflammation, and a systemic environment that biologically favors weight regain 

(10–12). What is often attributed to poor adherence may, at least partly, reflect the predictable 

outcome of these physiological adaptations. Lifestyle interventions, while foundational, are frequently 

insufficient as standalone treatment because they do not specifically address the neuroendocrine 

mechanisms driving weight regain (13,14).  

PHARMACOTHERAPY IN CURRENT OBESITY CARE 

Contemporary obesity care has shifted toward structured, long-term management integrating 

medical, nutritional, and behavioral components. Pharmacotherapy now plays a central role, 

particularly with incretin-based therapies acting on appetite regulation and energy balance (15). 

The STEP trial program established the efficacy of once-weekly semaglutide 2.4 mg, a glucagon-like 

peptide-1 (GLP-1) receptor agonist, with mean weight reductions of 14.9--16.0% over 68 weeks 

significantly exceeding placebo (16,17).  The SURMOUNT program demonstrated greater weight loss 

with tirzepatide, a dual GLP-1 and glucose-dependent insulinotropic polypeptide (GIP) receptor 

agonist, with outcomes approaching those seen in some surgical cohorts (18,19). These therapies 

represent a substantial advance. Their availability has also made the limitations of medication-

centered care more apparent: real-world data point to considerable dropout driven by cost, 

tolerability, and access, and weight regain following discontinuation is common. Follow-up data from 

the STEP 1 extension indicate that participants regained approximately two-thirds of their prior 

weight loss within one year of stopping semaglutide (20). 

The pharmacological pipeline continues to expand, with oral formulations removing the barrier of 

injectable administration and triple receptor agonists such as retatrutide pushing efficacy further 

(21). Parallel interest has developed in agents targeting lean mass preservation, given consistent 

findings of muscle loss during GLP-1-based treatment (22). What this pipeline does not resolve is 

the question each new agent re-encounters: outcomes are shaped by behavior, nutritional status, 
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and continuity of care. Current evidence supports a model in which pharmacological treatment is 

integrated into a broader clinical framework, with ongoing supervision, nutritional guidance, and 

behavioral support (23–25). 

EPIDEMIOLOGICAL BURDEN OF OBESITY IN SERBIA 

The most comprehensive nationally representative dataset for Serbia remains the National Health 

Survey conducted in 2019 by the Institute of Public Health of Serbia (26). According to these data, 

57.1% of individuals aged 15 and older are classified as overweight, including 20.8% meeting criteria 

for obesity based on measured BMI, placing Serbia among the highest-burden countries in Europe. 

Prevalence rises sharply after midlife, exceeding one third of the population between 45 and 64 

years. Early signals are visible in younger groups, though updated granular national data on pediatric 

obesity are lacking, limiting trend monitoring in what is increasingly recognized as a critical entry 

point for long-term cardiometabolic risk (26). The comorbidity profile reflects this burden directly. 

Arterial hypertension is reported in 29.6% of adults, rising to 46.2% when measured or treated cases 

are included. Dyslipidemia and diabetes are also common, affecting 10.8% and 7.8% of the 

population, respectively, while 8.9% report coronary heart disease or angina (26). Nearly half the 

adult population (48.8%) lives with at least one chronic condition, with clustering of obesity-related 

comorbidities more prevalent among older and lower socioeconomic groups (26,27). Eurostat 

estimates indicate overweight prevalence rose from 49.5% in 2017 to 53.6% in 2019, with the most 

recent value at 52.4% in 2022, above the EU average (28). These figures rely on self-reported data 

and likely underestimate true prevalence.  A regional policy dialogue conducted by the WHO Regional 

Office for Europe in 2022 identified persistent implementation gaps in Serbia: absent referral 

pathways for obesity care, limited food environment regulation, and fragmented preventive 

strategies (29). No equally comprehensive national health survey has been conducted since 2019, a 

limitation in itself given the dynamic trajectory of obesity and its comorbidities.  

REGIONAL DISPARITIES: THE CASE OF SOUTHERN SERBIA 

The Southern and Eastern Serbia statistical region, including Niš and surrounding districts, carries a 

disproportionately high obesity burden compared with northern Serbia and the Belgrade metropolitan 

area. Data from the 2019 National Health Survey and the World Obesity Federation country report 

indicate higher rates of overweight and obesity among children and adolescents aged 5--14 in this 

region (26,30), reflecting early exposure to obesogenic environments that tend to persist into 

adulthood (31,32). Several overlapping structural and cultural factors shape this risk profile. Dietary 

patterns are strongly rooted in traditional, energy-dense foods spanning grilled meats, bakery 
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products, burek, homemade pastries,  that are part of everyday social life rather than occasional 

choices, reinforced by a high density of bakeries and fast-food outlets. The traditional Serbian 

restaurant known as the „kafana“ is typically associated with prolonged sitting, frequent alcohol 

consumption, and late meals, creating a setting where excess caloric intake and low energy 

expenditure coexist as routine. Opportunities for physical activity are further constrained by 

infrastructure: cycling in Niš is largely confined to a single arterial corridor, placing the city among 

the lowest-bikability environments in the regional context (33), while pedestrian accessibility is 

systematically limited by a street hierarchy built around motorized transport (34). A substantial 

proportion of households still rely on wood or coal for heating, contributing to high air pollution levels 

and a hostile outdoor environment during winter months (35).  

OBESITY IN CHILDREN AND ADOLESCENTS 

Data from the WHO Childhood Obesity Surveillance Initiative (COSI), Round 5 (2018--2020), indicate 

that approximately 35% of boys and 27% of girls aged 7-9 years in Serbia are affected by overweight 

or obesity, with prevalence among boys exceeding the European average of 31%. Obesity alone 

affects roughly 14% of boys and 10% of girls, placing Serbia among higher-burden countries in the 

region (36).  

Physical inactivity compounds this picture. Serbian adolescent boys rank highest in the WHO 

European Region for insufficient physical activity, with girls ranking third (29,37). This is not solely 

a matter of individual behavior. Physical education is often structured around performance rather 

than inclusion, and students with excess body weight are among the least likely to engage with 

available opportunities (38). Furthermore, smoking remains common among Serbian adolescents 

and is documented as an active weight control strategy in this population (39), adding a further layer 

of complexity to any intervention targeting body weight and eating behavior. 

PROBLEMS WITH THE EXISTING CARE INFRASTRUCTURE 

Primary care in Serbia operates under increasing structural pressure from population ageing and a 

rising burden of noncommunicable diseases (40). Time constraints and workload pressures limit 

opportunities for guideline use and preventive care (41), and although chronic disease data are 

systematically collected at the population level (42), implementation of structured obesity 

management remains limited. Clinical interactions are often reduced to brief lifestyle advice, without 

comprehensive assessment of underlying drivers or initiation of evidence-based treatment. 

Specialist care: limited availability and regional gaps 
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Structured obesity care at the tertiary level exists but remains geographically concentrated. EASO-

accredited services exist in Belgrade (43), but in Southern Serbia, including Niš, no equivalent is 

available. Patients referred for specialist evaluation are commonly assessed to exclude secondary 

endocrine causes; when these are ruled out, structured treatment planning is not consistently 

implemented. The practical endpoint for many patients is a recommendation to follow general 

hygienic-dietary measures, without follow-up or integration into a broader care pathway. 

GLP-1 pharmacotherapy without clinical scaffolding 

The effectiveness of GLP-1 receptor agonists demonstrated in clinical trials was not achieved through 

pharmacotherapy in isolation. Participants were prescribed hypocaloric diets, increased physical 

activity, and  structured follow-up. In Serbia, this context is largely absent. Semaglutide is 

reimbursed for selected patients with type 2 diabetes, but structured nutritional counseling and 

longitudinal follow-up are not consistently implemented. Obesity-specific agents such as Wegovy and 

Mounjaro are available at significant out-of-pocket cost, often without supervision. Many patients 

initiate treatment without dietary guidance, metabolic assessment, or monitoring, and without 

structured follow-up are less likely to be counseled on the side effect profile during titration, 

increasing the risk of early discontinuation before therapeutic benefit is established. Real-world 

outcomes are more variable and less durable when pharmacotherapy is used without structured 

support (23,44–46). Recent analyses consistently report reductions in lean body mass during GLP-

1-based treatment, plausibly related to insufficient protein intake and lack of resistance training 

rather than a direct drug effect  (22). Nutritional deficiencies, including inadequate protein, iron, 

vitamin B12, vitamin D, and calcium, have been described in patients undergoing rapid weight loss 

without dietary guidance (47–49). 

The unregulated nutrition and fitness sector 

In the absence of structured medical care, many individuals turn to personal trainers, nutrition 

advisors, and online coaching platforms. While lifestyle professionals can play a beneficial role in 

supporting behavior change, the rapid growth of digital platforms has enabled individuals without 

formal training to provide health-related advice at scale. Social media has become a primary source 

of nutrition information, where non-professional content predominate (50), a substantial proportion 

of which is inaccurate  (51), and where users struggle to distinguish qualified from unqualified 

sources (51,52). Short online certification programs have further lowered the barrier to entry. 

Several countries have responded with stricter regulations on the use of professional titles in health 

communication. The challenge is not the presence of non-medical support but the absence of defined 
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boundaries and clinical integration, without which this landscape risks delaying appropriate diagnosis 

and management (53).  

EVIDENCE FOR STRUCTURED MULTIDISCIPLINARY OBESITY PROGRAMS 

Structured, multidisciplinary obesity programs consistently produce superior outcomes compared to 

pharmacotherapy or lifestyle intervention alone. Real-world data from the WeGoTogether digital 

support program, embedded alongside semaglutide 2.4 mg in over 8,000 patients, showed mean 

weight reductions of 17.6% at 12 months and 20.4% at 24 months, with approximately half achieving 

at least 20% weight loss (54), substantially exceeding estimates for pharmacotherapy without 

structured support. Data from a UK cohort indicate that patients actively engaging with digital 

coaching achieve significantly greater weight loss than non-users (11.5% vs 8.0% at 5 months, 

p<0.001) (55) with SMS and messaging-based formats showing the highest engagement where app-

based models face adoption barriers. Group-based behavioral components contribute independently 

to outcomes. A systematic review of randomized controlled trials found group-based interventions 

more effective than individual treatment in psychologist-led programs, with lower dropout rates 

(56,57). Long-term maintenance is consistently better in programs combining behavioral, dietary, 

and structured follow-up components compared to single-component approaches (13,45,57). 

WEIGHT STIGMA AS A STRUCTURAL BARRIER TO CARE 

Attitudes framing excess body weight as a matter of personal responsibility remain common in both 

the general population and healthcare settings, with documented impact on quality of care (58,59). 

Weight stigma shapes how care is delivered and received: consultations may remain brief and 

focused on generalized advice, and patients who perceive judgment are more likely to disengage, 

delay follow-up, and show lower treatment adherence, contributing over time to worse metabolic 

outcomes (59–61). 

Evidence from Central and Eastern Europe indicates that stigmatizing attitudes, including perceptions 

of personal blame and shame, are present among both the general public and healthcare 

professionals (62,63). Serbia-specific data remain limited, but broader regional patterns and the 

sociocultural normalization of body weight commentary suggest this barrier is operative in the local 

context. Addressing obesity in a structured way therefore requires attention to how care is 

communicated, by explaining the biological basis of disease, using neutral and person-first language, 

and creating clinical environments designed to support engagement rather than avoidance (61,64). 
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IMPLICATIONS FOR POLICY AND CLINICAL PRACTICE IN SERBIA 

Serbia has formally recognized obesity as a chronic disease. A National Programme for the Prevention 

of Obesity in Children and Adults was adopted in 2018 (65), national clinical treatment guidelines 

were published in 2022 (66), and a program for diabetes prevention and control covering 2025 to 

2029 was adopted in 2025 (67). These steps represent meaningful acknowledgment at the policy 

level. The implementation gap, however, remains substantial: the 2018 program was enacted 

without an accompanying action plan with no published evidence of any implementation phase (68), 

no standardized referral pathways link primary to specialist care, and utilization of preventive 

services for noncommunicable diseases at the primary care level remains low (40). The structural 

elements currently absent are identifiable. Standardized BMI and waist-to-height ratio screening, 

alongside structured referral pathways in primary care, are needed. Training in obesity medicine for 

general practitioners and endocrinologists remains a separately documented gap, with providers 

across health systems consistently reporting lack of time, training, and multidisciplinary support as 

barriers to effective obesity care (69). At least one regional multidisciplinary center per region, 

including Southern Serbia, is required to close the geographic gap in specialist access. International 

guidelines consistently conclude that obesity should be managed by multiprofessional teams and that 

this model is achievable across different resource settings (23,25,70). Reimbursement of evidence-

based pharmacotherapy for obesity as a primary indication, rather than only as a diabetes 

comorbidity, would align the public system with current clinical evidence. 

Pediatric obesity warrants separate structural attention. Childhood overweight prevalence rose 

measurably between 2015 and 2019 (71), yet no nationally coordinated prevention program, 

consistent school nutrition standards, or referral pathways from pediatric primary care to specialist 

management currently exist. Given the strong tracking of pediatric obesity into adulthood, this 

represents the highest long-term leverage point for reducing future cardiometabolic burden. 

Effective obesity care does not require sophisticated infrastructure: physician-led multidisciplinary 

programs combining dietary, behavioral, and follow-up components have demonstrated clinical 

efficacy in resource-constrained settings comparable to Serbia's (72).  

CONCLUSION 

Obesity in Serbia is a chronic disease epidemic of documented severity. Prevalence exceeds the EU-

27 average, the trend is rising among children and adolescents, and the burden falls 

disproportionately on Southern Serbia, a region where socioeconomic disadvantage, an obesogenic 

built environment, and limited specialist access compound one another. The evidence reviewed here 
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situates this not as a problem of individual behavior, but as a consequence of biological disease 

processes unfolding within a healthcare and social system that has not yet developed the 

infrastructure to address them. 

The picture of existing care that emerges from this review is one of structural fragmentation. 

Pharmacotherapy is becoming more accessible, but it is reaching patients without the nutritional 

guidance, metabolic monitoring, and behavioral follow-up that clinical evidence identifies as 

necessary for sustained outcomes. The absence of qualified dietitians and exercise specialists in both 

primary and tertiary care is a concrete gap, associated in current evidence with poorer 

pharmacological outcomes, greater muscle mass loss, and undetected nutritional deficiencies. 

Meanwhile, the space created by this absence has been occupied, at least in part, by an unregulated 

nutrition and lifestyle sector where the boundaries of professional competence are poorly defined 

and regulatory oversight is limited. This paper does not dismiss the potential role of non-medical 

practitioners in supporting behavior change; it points to the risks that arise when that role operates 

without professional standards, clinical integration, or mechanisms for appropriate referral. 

Medical education is another gap this review surfaces. Obesity medicine has no formal curricular 

standing in Serbian undergraduate or postgraduate training. There are no nationally recognized 

obesity specialists produced through structured educational pathways, and primary care physicians 

consistently report inadequate training as a barrier to delivering guideline-consistent care. The field 

has changed substantially in the past decade, mechanistically, pharmacologically, and in terms of 

what structured care can realistically achieve, and the training infrastructure has not kept pace. 

The policy instruments that exist, the 2018 prevention program and the 2022 national clinical 

guidelines, represent acknowledgment at the level of documentation. What is missing is an 

implementation framework connecting those documents to clinical practice: standardized referral 

pathways, regional multidisciplinary centers that include dietetic and exercise medicine expertise, 

training designed to produce physicians competent in obesity management, and regulatory clarity 

around who is qualified to provide clinical nutrition advice in a professional capacity. 

This review maps the space where those changes could take place. It identifies what the evidence 

supports, where the clinical and structural gaps lie, and what international experience suggests is 

achievable within resource-constrained settings. The next step belongs to institutions, policymakers, 

and clinical communities in a position to move from documentation to organized practice. 
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LIMITATIONS 

This review is subject to several limitations. As a narrative rather than systematic review, literature 

selection was guided by relevance, which may introduce selection bias and limits reproducibility. The 

synthesis remains inherently interpretative, even where priority was given to systematic reviews, 

meta-analyses, and official public health data. Serbia-specific and regionally granular data are limited 

across several areas covered here. National surveys and international datasets provide the 

epidemiological foundation, but data on regional variation, care pathways, and treatment outcomes 

are scarce, and some conclusions rely on extrapolation from broader European evidence. Patient-

level data are also largely absent. How patients navigate the existing system, adhere to treatment, 

and experience weight stigma in clinical encounters remains poorly characterized in the Serbian 

context. These gaps point toward clear priorities for future research: prospective and survey-based 

studies on patient experiences and barriers to care, regionally stratified epidemiological data, and 

real-world clinical outcome studies that could provide a more precise foundation for designing 

targeted interventions. 
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