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Introduction 

Metabolic syndrome (MetS) is a multifaceted group of metabolic abnormalities involving impaired regulation of protein, 

fat and carbohydrate metabolism. The world is confronting a growing challenge of overweight and obesity, particularly 

among children and adolescents (Zhang B, Shi H, Cai W, Yang B and Xiu W, 2025). Metabolic disorders such as 

hypertension, obesity, hyperglycemia, and dyslipidemia, together identified as metabolic syndrome, substantially 

increase the likelihood of developing non-communicable diseases (NCDs). Cardiovascular diseases rank among the most 

prevalent (NCDs) in adulthood and are the primary cause of mortality worldwide. (Kathrin Günther, 2025). 

Pediatric obesity, previously viewed as a concern limited to high-income countries, has now grown to epidemic levels 

across middle and low-income nations as well, affecting populations in urban slums and rural communities alike (Vaman 

Khadilkar et al., 2023). The prevalence of obesity in children continues to grow, resulting in metabolic syndrome and 

increasing economic burden for health systems (Alvarez et al., 2020). 

The WHO estimates, based on 2020 data, state that the global prevalence of Mets among adolescents was approximately 

4.8%. Concurrently, nearly 39% of the global population is facing challenges of being overweight, which is a concern 

due to a significant increase in children and adolescents. It was closely associated with modifiable risk factors, including 

changes in food consumption, inadequate physical activity, and increased screen time, which were further entrenched 

after the post-COVID era. The concern regarding Mets in adolescence stems from the fact that as they transition into 

adulthood, they may become highly susceptible to various cardiovascular disorders and type 2 diabetes. This study 

aimed to conduct an integrative review on the prevalence and early risk factors of metabolic syndrome among 

adolescents. 

mailto:dhanalakshmikumaran@yahoo.co.in


IJDDT Volume 16 Issue 83s 2026 Page: 354  

Research Question 

What is the research evidence available on the prevalence and risk factors of MetS among adolescents? 

Design 

An integrative review approach proposed by Whittemore & Knafl (2005) was used to synthesise evidence for 
practice. 

Search Methods 

Literature was searched from online databases such as PubMed and Google Scholar. In addition, articles were 

identified from the reference lists of included articles and Google. The main search terms used in the databases were 

prevalence, metabolic syndrome, adolescents and risk factors. Articles published from 2020 onwards were included. 

PICO format is used. P-Adolescents (10–19 years), I- Prevalence and risk factors of Metabolic syndrome, C- 

Adolescents without those risk factors, or a healthy reference group and O - Prevalence and risk factors of metabolic 

syndrome. 

Inclusion/Exclusion Criteria Inclusion Criteria: 

Studies conducted among adolescents and articles available in the English language only were included. The final 

search was conducted on 6th April 2026. Articles published from 2020 to till date and free full-text articles were 

included. All types of study design other than reviews were included. There were no restrictions placed based on 

study design and the number of participants in the study. 
Exclusion Criteria: 

Secondary sources were excluded. Editorials, opinions, reviews, letters, adult-only studies, intervention studies 

without baseline prevalence data, conference abstracts, and editorials were excluded. 

Selection of Studies 

All database search results were exported to the Mendeley  reference  manager  software  version 

2.117.0. With the help of the software, duplicate search results were deleted. Next, a two-step selection process was 

undertaken. In step one, two independent reviewers (RD, RS) scanned the titles and abstracts of all articles reporting 

on the prevalence of metabolic syndrome. In step 2, full-text articles were screened by the three independent 

reviewers(RD,RS &PJ) to determine their eligibility to be included in the review. In the end, fully eligible articles 

were selected for further analysis (Figure 1). 
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Figure 1: Diagram showing the article selection 

process 

Data Extraction, Analysis and Synthesis 

Table 1: Characteristics of studies included in the 

review 
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Results 

Characteristics of the studies 

The literature search generated 211articles. After 

analyzing abstracts and titles, eliminating duplicates, 

the number of articles was reduced to 23. 

Subsequently, full-text articles were reviewed. After 

eliminating integrative reviews, systematic reviews, 

and articles involving participants other than 

adolescents, the final number of articles that fulfilled 

the inclusion criteria was six. These six articles were 

included for final review. These studies were 

conducted in India (n=3), Saudi Arabia (n=1), Mexico 

(n=1) and Taiwan (n=1)). The total sample size from 

these studies was 4,588 adolescents. With regard to 

study design, four were cross sectional design, one was 

a case-control study, and two were cohort study 

designs. Four out of six studies were conducted in 

schools, and the remaining two studies were conducted 

in the general population. 

Evidence on the prevalence and risk factors of 

Metabolic syndrome among adolescents 

All six studies have reported the prevalence and risk 

factors of adolescents as outcome variables. 

• Out of six studies, one study reported the 

incidence, risk and remission of metabolic 

syndrome after 2.2 years. (Pei-Wen et al.) 

• One study reported that the prevalence is 30% 

high in overweight and 8.33% in obese 

adolescents (Aneej et al.,2021) 

• Two studies have reported that prevalence is 

high in urban areas (7.9%) than rural areas 
(4.2%) (Sengottaian et al., 2025 & Sowmya 

et al 2022) 

• A Mexican study reported that 17.2% 

prevalence among Mexican American 

adolescents, and 1 out of 2 adolescents with 

obesity presented with metabolic syndrome. 

(Diego et al., 2025) 

• Two studies reported that prevalence was 

higher in males (5.7%) than with females 

(4.7%) (Diego Ortega et al., 2025 & Sowmya 

et al., 2022). 

• One study has reported the prevalence is 

more common (30%) with those with a BMI 

at the 95th percentile, also found out even 
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adolescents with normal (3.2%) BMI were 

diagnosed with metabolic syndrome (Aneej 

et al.,2021) 

• An Indian study reported that the prevalence 

was 5.5% among Indian adolescents. Also, 

the study reported that 11.9%, had central 

obesity 15.4% had, high blood pressure,26% 

had hypertriglyceridemia,31.9% had low 

HDL cholesterol, and 3.7% had high fasting 

glucose. (Sowmya et al., 2022) 

• One study reported that increased systolic 

blood pressure was associated with a high 

incidence risk, while decreased levels of 

systolic blood pressure and glucose were 

associated with remission. Also reported that 

those with initial abdominal obesity (15%) 

and increased triglyceride level (5.7%) have 

a greater risk for persistent risk of metabolic 

syndrome abnormality. (Pei Wen et al., 

2022). 

• One study reported that the waist-to-hip 

optimum cut-off value of 0.56 having 95% 

sensitivity and 84% specificity to identify 

metabolic syndrome. Also, reported that the 

triglycerides optimum cut off value of 4.51, 

which has 92 % sensitivity and 88 % 

specificity, indicating a strong balance 

between correctly identifying positive and 

negative MetS cases. (Sengottaian et al., 

2025) 

• Two studies reported that decreased outdoor 

physical activity, screen time usage more 

than 2 hrs and preference of soft drinks or 

carbonated drinks were the risk factors 

(Sengottaian et al., 2025; Sreeja et al.,2024) 

• Skipping meals, sleeping less than 8 hrs at 

night and eating with a screen on were the 

risk factors (Sreeja et al.,2024) 

• Obese, overweight, high fasting plasma 

glucose and high waist circumference were 
the most common risk factors among female 

adolescents (Aneej et al.,2021) 

Discussion 

The results of the integrative review show that the 

prevalence of metabolic syndrome is high in 

overweight and obese adolescents. Review findings 

reported that it is high in males and in urban slums. 

Furthermore, one out of two American adolescents 

with obesity presented with metabolic syndrome. 

Recent evidence supports these findings. a strong 

association between obesity and metabolic syndrome, 

with obese adolescents showing a significantly higher 

likelihood of developing metabolic abnormalities 

(Munku Song et al., 2024). 

Metabolic syndrome is more commonly observed in 

adolescents with a BMI at or above the 95th percentile, 

central obesity,  elevated  blood pressure, 

hypertriglyceridemia, low HDL cholesterol, increased 

fasting glucose, and greater waist circumference. 

Evidence also suggests that early abdominal obesity 

and elevated triglyceride levels are strong predictors of 

persistent metabolic abnormalities. Furthermore, 

specific anthropometric and biochemical cut-off 

values have been identified as useful screening tools; 

the waist-to-hip ratio and triglyceride levels 

demonstrate good sensitivity and specificity in 

identifying metabolic syndrome. A cross-sectional 

study conducted among obese adolescents reported 

that central obesity indicators such as waist-to-hip 

ratio were significantly associated with metabolic 

syndrome, with higher values conferring nearly twice 

the risk of developing the condition (Widjaja et al., 

2023). The study also confirmed that elevated 

triglyceride levels, low HDL cholesterol, and 

increased blood pressure were strongly linked with 

metabolic syndrome components in adolescents 

Decreased outdoor physical activity, screen time usage 

more than 2 hrs, skipping meals, sleeping less than 8 

hrs and preference for soft drinks or carbonated drinks 

were the risk factors for metabolic syndrome. 

Discussion 

The results of the integrative review reported a wide 

range of prevalence rate, Sowmya et al. (2022) 

reported an overall prevalence of 5.5% among Indian 

adolescents, a figure broadly consistent with 

community-level estimates in general adolescent 

populations. In contrast, Diego Ortega et al. (2025) 

reported a substantially higher prevalence of 17.2% 

among Mexican American adolescents, with the 

striking finding that one in every two adolescents with 

obesity met criteria for MetS. This pattern is 

reinforced by Aneej et al. (2021), who found the 

prevalence of MetS to be 30% among overweight 

adolescents and 8.33% among obese adolescents, 

figures far higher than those typically reported in 

general adolescent samples. 

Two studies converged on the finding that MetS 

prevalence is higher in urban than in rural adolescents. 

Sengottaian et al. (2025) and Sowmya et al. (2022) 

both reported a near two-fold difference, with urban 

prevalence at 7.9% compared to 4.2% in rural areas. 

The two independent studies strengthen the inference 

that residence-related differences in lifestyle exposure 

such as reduced outdoor physical activity, greater 

screen time, and easier access to processed and 

carbonated beverages are meaningfully associated 

with adolescent metabolic risk. 

The reviewed literature reported a higher prevalence 

of MetS among male adolescents compared to female 

adolescents. Diego Ortega et al. (2025) and Sowmya 
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et al. (2022) both reported this trend, with prevalence 

of 5.7% in males compared to 4.7% in females. 

However, this sex-based pattern should be interpreted 

alongside the finding from Aneej et al. (2021) that 

obesity, overweight status, high fasting plasma 

glucose, and high waist circumference were the most 

common risk factors specifically among female 

adolescents. 

Beyond overall prevalence, the reviewed studies 

provided useful detail on the distribution of individual 

MetS components. Sowmya et al. (2022) reported that 

among Indian adolescents, 11.9% had central obesity, 

15.4% had elevated blood pressure, 26% had 

hypertriglyceridemia, 31.9% had low HDL 

cholesterol, and 3.7% had high fasting glucose. This 

distribution indicates that dyslipidaemia particularly 

low HDL cholesterol and elevated triglycerides was 

the most prevalent abnormality in this population, 

considerably more common than elevated fasting 

glucose. This is further supported by Pei-Wen et al. 

(2022), who found that abdominal obesity (15%) and 

elevated triglyceride levels (5.7%) were independently 

associated with a greater risk of persistent MetS 

abnormality over time. 

Pei-Wen et al. (2022) offered a rare longitudinal 

perspective within this review, following adolescents 

over 2.2 years to examine the incidence, risk, and 

remission of MetS. The study found that increased 

systolic blood pressure was associated with a higher 

incidence of new-onset MetS, while decreasing 

systolic blood pressure and glucose levels over time 

were associated with remission. 

Sengottaian et al. (2025) contributed valuable 

diagnostic evidence by identifying an optimum waist-

to-hip ratio cut-off of 0.56 (95% sensitivity, 84% 

specificity) and a triglyceride cut-off of 4.51 (92% 

sensitivity, 88% specificity) for identifying MetS in 

adolescents. These figures suggest that both 

anthropometric and biochemical markers can be used 

with reasonably high accuracy to flag adolescents at 

risk, offering a practical, low-cost, and non-invasive 

first-line screening option (waist-to-hip ratio) that 

could be paired with targeted biochemical testing 

(triglycerides) rather than requiring a full metabolic 

panel for every adolescent. 

Sengottaian et al. (2025) and Sreeja et al. (2024) both 

identified decreased outdoor physical activity, more 

than two hours of daily screen time, and a preference 

for soft drinks or carbonated beverages as significant 

risk factors for MetS. Sreeja et al. (2024) additionally 

identified skipping meals, sleeping fewer than eight 

hours per night, and eating while using a screen as 

further contributing behaviours. These findings 

collectively describe a lifestyle pattern characterised 

by sedentary behaviour, poor dietary quality, and 

disrupted sleep and meal routines — a cluster of 

modifiable behaviours rather than isolated risk factors. 

When considered together, the six studies in this 

review paint a coherent picture of adolescent MetS as 

a condition strongly linked to excess body weight, 

shaped by sex- and residence-based variation, driven 

predominantly by dyslipidaemia and central obesity 

rather than glucose dysregulation, and sustained or 

resolved by dynamic changes in blood pressure over 

time. Importantly, the behavioural risk factors 

identified screen time, physical inactivity, poor dietary 

choices, irregular meals, and inadequate sleep recur 

across multiple studies and settings, suggesting they 

are not incidental findings but a stable and 

generalisable risk profile. 

Nursing Implications 

Nursing Practice 

• Nurses play a pivotal role in the early 

detection of metabolic syndrome MetS 

among adolescents across school health, 

community, and outpatient settings. Since 

overweight and obese adolescents carry the 

highest MetS burden, nurses should routinely 

incorporate anthropometric assessments 

including waist circumference, waist-to-hip 

ratio (WHR), and BMI percentile into 

adolescent health encounters. 

• Nurses should ensure systematic monitoring 

of key MetS components including blood 

pressure, fasting blood glucose, triglyceride 

levels, HDL cholesterol, and waist 

circumference at regular intervals, 

particularly among adolescents identified as 

at-risk. 

• Nurses should recognize that adolescents 

with obesity, MetS, or chronic metabolic risk 

factors are at heightened risk for poor self-

esteem, body image concerns, and 

depression. A holistic nursing approach that 

integrates mental health assessment 

alongside physical health screening is 

essential. 

• Nurses are uniquely positioned as health 

educators to address the modifiable 

behavioral risk factors associated with 

adolescent MetS. Structured health education 

programmes should target on the risk 

behaviors of MetS 

• Nurses should counsel adolescents and their 

families on the importance of regular outdoor 

physical activity and provide age-appropriate 

recommendations, emphasizing a minimum 

of 60 minutes of moderate-to-vigorous 

activity daily. 
Nursing Education 
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• Metabolic syndrome which is an emerging 

and silent problems should be included in the 

nursing curriculum . 

• Nurses working in the adolescent’s clinic 

must be provided opportunity to attend the 

continuing nursing education program 

regarding early identification of metabolic 

syndrome. 
Nursing Research 

• Urban school nurses and community health 

nurses should implement population-based 

screening programs in high-risk urban 

schools and communities. 

• Collaborative partnerships with local 

governments, schools, and community 

organizations can support the development of 
health-promoting environment. 

• Nurses can facilitate family-based behavioral 

interventions that target shared risk factors, 

such as replacing screen time with family 

physical activities and promoting home-

cooked meals over processed food 

consumption. 

• Nursing research can be recommended on 

larger longitudinal cohorts across diverse 

populations, 

Nursing Administration 

School health 

At the systems level, nurses should advocate for 

policies that support adolescent metabolic health, 

including mandatory physical education in schools, 

restriction of sugar-sweetened beverage marketing to 

adolescents, incorporation of MetS screening into 

national adolescent health programs, and training of 

school nurses in early MetS detection using validated 

anthropometric tools such as WHR and triglyceride 

thresholds. Nursing leaders and advanced practice 

nurses should contribute to the development of 

evidence-based clinical guidelines for adolescent 

MetS screening and management. 

Summary 

Nurses across all practice settings including clinical, 

school, community, and public health hold a critical 

role in the prevention, early detection, and 

management of metabolic syndrome in adolescents. 

By integrating evidence-based screening tools, 

delivering targeted lifestyle education, providing 

culturally sensitive care, ensuring longitudinal follow-

up, and advocating for health-enabling policies, nurses 

can significantly reduce the burden of adolescent MetS 

and its long-term cardiovascular and metabolic 

consequences. 

Conclusion 

In summary, metabolic syndrome among adolescents 

is strongly associated with obesity, sedentary lifestyle, 

and unhealthy dietary behaviors. Urbanization and 

gender differences further influence its distribution. 

Importantly, the condition is modifiable, as evidenced 

by remission associated with improvements in 

metabolic parameters. Therefore, comprehensive, 

multi-level interventions focusing on lifestyle 

modification and early screening are critical to prevent 

long-term cardiovascular and metabolic 

complications. 
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