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ABSTRACT  

Body composition and metabolic profiles are key determinants of 

health, disease risk, and physical performance. Somatotyping 

classifies individuals into endomorphic, mesomorphic, and 

ectomorphic categories, reflecting differences in physique and 

physiological tendencies. While endomorphs are characterized by 

higher fat mass and a tendency to gain weight, ectomorphs typically 

exhibit a leaner build and difficulty in gaining mass. Understanding 

how these body types differ in metabolic function is essential for 

developing personalized health strategies. This study aimed to 

compare and analyze the differences in body composition and 

metabolic profiles between endomorphic and ectomorphic 

individuals. Specifically, it sought to evaluate variations in fat distribution, lean mass, resting metabolic 

rate, blood glucose, insulin sensitivity, and inflammatory markers, while controlling for confounding factors 

such as age, sex, and physical activity. A comparative descriptive quantitative research design was 

employed. The study was conducted in Tupi, South Cotabato, using purposive sampling to select 50 

participants (25 endomorphs and 25 ectomorphs) aged 18–45 years. Data collection included 

anthropometric measurements, body composition analysis, and biochemical assessments such as fasting 

blood glucose and basal metabolic rate. Statistical analysis was performed to identify significant differences 

between the groups. Findings revealed that endomorphic individuals had significantly higher body weight, 

waist circumference, and fasting blood sugar levels compared to ectomorphs across all age groups. 

Waistline measurements increased progressively with age among endomorphs, indicating greater visceral 

fat accumulation, while ectomorphs maintained stable measurements. A positive correlation was observed 

between weight and blood sugar, particularly in the endomorphic group, suggesting reduced insulin 

sensitivity and higher metabolic risk. The study concludes that somatotype significantly influences body 

composition and metabolic health. Endomorphic individuals are predisposed to higher fat mass, central 

obesity, and elevated glucose levels, whereas ectomorphs generally exhibit leaner profiles and better 

metabolic regulation. These differences highlight the importance of tailoring dietary, exercise, and clinical 

interventions to specific body types to optimize health outcomes and prevent metabolic diseases. 
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INTRODUCTION  

 Body composition and metabolic profiles are two interrelated components of human physiology 

and play a key role in health, prevention of disease, physical performance and nutrition. Body composition 

refers to the breakdown of the total body weight of an individual into its basic components: fat mass and 

unsaturated fat mass. The fat-free mass itself is composed of skeletal muscle, bone, water and tissue of 

organs, each of which contributes uniquely to the metabolic activity and fitness of the body. For example, 

skeletal muscle is a metabolically active tissue that has a significant effect on resting energy expenditure, 

while excessive accumulation of fat, especially visceral fat, is strongly correlated with an increased risk of 

cardiovascular disorders. The metabolic profile, on the other hand, includes a wider range of biochemical 

markers and physiological functions that describe how effectively the body converts nutrients into usable 

energy. The main indicators are resting metabolic rate (RMR) insulin sensitivity, blood lipid concentrations 

and the dynamic balance between anabolic (growth) and catabolic (degrading) processes. Together, these 

measures provide an insight into how the body maintains energy homeostasis, adjusts to food intake and 

responds to exercise. Differences in body composition and metabolic profiles are therefore central to the 

explanation of variability in health outcomes, athletic performance and susceptibility to metabolic diseases 

between individuals. 

 One of the long-standing frameworks for classifying the human body and its physiological 

tendencies is somatotyping. Originally developed as a descriptive system, the somatotype approach divides 

individuals into three primary body types: endomorphic, mesomorphic and ectomorphic. Endomorphic 

individuals have a rounder and softer body shape, a relatively larger proportion of adipose tissue and a 

natural tendency to gain weight and to lose fat more readily. Ectomorphic individuals, on the other hand, 

have a leaner and narrower body, with low levels of subcutaneous fat, a smaller bone structure and 

difficulties in gaining weight or muscle mass. Although this classification does not fully capture the 

complexity of human physiology, it provides a practical point of view on how the external appearance of 

the body is related to the internal metabolic and physiological mechanisms. Somatotype is significant 

because it has been demonstrated to affect not only physical appearance but also responses to nutrition and 

training, physical abilities, and predispositions toward specific metabolic outcomes. 

 The reason for comparing metabolic profiles and body compositions of endomorphic and 

ectomorphic individuals is based on both theoretical and practical considerations. In theoretical terms, the 

analysis of these two opposing somatotypes provides valuable insights into the interaction between genetic 

predisposition, body morphology and metabolic regulation. For example, endomorphic individuals are 

often thought to have an innate lower resting metabolic rate or reduced insulin sensitivity, predisposing 

them to fat accumulation and metabolic disorders regardless of their lifestyle. In contrast, ectomorphic 

individuals may have a faster energy turnover and greater metabolic flexibility, allowing them to maintain 

their leanness despite greater calorie intake. In practice, these findings are essential to advance personalized 

medicine and precision health strategies. By understanding how body shape is related to metabolic function, 

health professionals, nutritionists and physiotherapists can design more personalized interventions. These 

interventions may include modified dietary plans, modified training regimes or early prevention measures 

in individuals with an increased metabolic risk. 

 With the development of modern technology, the assessment of somatotype-related differences has 

moved from being based on subjective observation to being based on precise measurements. Instruments 

such as X-ray double-energy absorption (DXA) and bioelectrical impedance analysis (BIA) allow 

researchers to make precise estimates of body fat distribution, lean mass and visceral adiposity. Indirect 

calorimetry provides reliable measurements of resting metabolic rate and substrate utilization, while blood 

tests provide important information on glucose regulation, lipid balance and inflammatory status. Together, 

these methods allow scientists to look beyond the surface of the body to investigate the physiological and 

biochemical underpinnings that distinguish one somatotype from another. This integration of morphological 
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and metabolic data provides a more comprehensive understanding of health risks, performance potentials 

and how individuals respond to lifestyle interventions such as dietary modification and structured exercise. 

Despite technological and conceptual progress, some knowledge gaps remain. Previous research has often 

focused on isolated parameters such as body fat percentage or resting metabolic rate, without integrating a 

more complex set of metabolic indicators. Moreover, many studies overlook the complex interaction 

between somatotype and lifestyle determinants, such as cultural eating habits, physical activity levels, and 

socio-economic factors, which can amplify or obscure real physiological differences. Consequently, the 

existing findings sometimes seem contradictory or incomplete. Structured comparative studies, including 

multiple indicators of body composition and metabolic health, are needed to address these weaknesses. By 

carefully controlling for confounding variables such as age, gender, and habitual activity levels, scientists 

can better isolate the unique contribution of somatotype to metabolic outcomes. 

 This study aims to fill these gaps by performing a systematic analysis of body composition and 

metabolic markers in adults classified as predominantly endomorphic and predominantly ectomaphic. The 

body composition component shall include measurements of total fat mass, regional fat distribution, lean 

body weight, waist circumference and body mass index. The metabolic profile shall be characterized by the 

assessment of resting metabolic rate, fasting glucose and insulin, homeostatic insulin resistance (HOMA-

IR) status, selected inflammatory markers, such as C reactive protein. By integrating these multiple areas, 

the study aims to provide a more nuanced understanding of the impact of somatotype on metabolic health. 

Furthermore, by controlling for key confounding factors, it will be possible to determine whether the 

observed differences are really due to somatotype or are largely explained by modifiable lifestyle behaviors. 

The goal of this research is ultimately to produce evidence that not only advances theoretical knowledge, 

but also has practical applications in the fields of clinical nutrition, preventive medicine, and exercise 

physiology. 

 

Objectives of the Study 

 In order to compare and describe the differences in metabolic profiles and body composition 

between adults who are classified as predominantly ectomorphic and those who are classified as 

predominantly endomorphic. 

1. Using approved body composition instruments, determine and contrast the overall and regional 

body compositions of endomorphic and ectomorphic individuals, including estimates of visceral fat 

and lean mass. 

2. Calculate and contrast the two groups' resting metabolic rates, controlling for lean body mass and 

other pertinent variables. 

3. Evaluate the variations in fasting metabolic markers between participants who are endomorphic and 

those who are ectomorphic. 

4. Determine whether markers of systemic inflammation different in the different somatotypes. 

5. Using multivariate analysis to assess how dietary intake, physical activity, and somatotype relate to 

variations in metabolic health outcomes 

 

Literature Review  

Somatotypes and Body Composition 

 Examination of somatotype differences provides a critical foundation for understanding variations 

in metabolic function, body composition, and health outcomes among individuals. This chapter expands on 

those concepts by reviewing empirical literature published between 2012 and 2025. The purpose of this 

review is to establish a scientific basis for comparing metabolic profiles of endomorphic and ectomorphic 

individuals, highlighting the physiological, behavioral, and environmental factors that influence their 

metabolic variations. 
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 Somatotyping remains a widely utilized method for classifying human physique into endomorphic, 

mesomorphic, and ectomorphic categories. Since 2012, research has increasingly focused on the 

relationship between somatotype and body composition, integrating modern measurement technologies.  

Catellani et al. (2020) enhanced somatotype assessment accuracy through the integration of the Heath–

Carter method and bioelectrical impedance analysis, reducing measurement time while preserving 

reliability. Their updated protocol demonstrated practical benefits for both clinical and sports laboratories. 

 Building on this, Catellani et al. (2022) validated a BIA‑enhanced somatotyping model across 

diverse populations, confirming its capacity to capture variations in fat mass, fat‑free mass, and hydration 

levels more accurately than anthropometry alone. These findings suggest that somatotype assessments are 

evolving into multidimensional tools capable of linking morphology with internal physiology. 

 International evidence has consistently shown that somatotype correlates strongly with body 

composition. Rodríguez‑González et al. (2019) reported that endomorphic adults displayed significantly 

higher visceral adipose tissue (VAT) levels, a known predictor of metabolic syndrome and cardiovascular 

disease. In contrast, ectomorphic individuals exhibited both lower total fat mass and reduced VAT,  

making them less susceptible to adiposity‑related metabolic risks. 

 Similarly, Kim and Park (2021) found that somatotype independently predicted waist 

circumference, body fat percentage, and visceral fat distribution among Korean adults after controlling for 

BMI. Their study emphasized that somatotyping offers more specific information about fat distribution 

patterns than BMI alone, an important consideration for metabolic research. 

 Local studies also support these findings. Dela Cruz and Javier (2018), analyzing somatotypes 

among Filipino college students, found that endomorphic individuals presented higher waist‑to‑hip ratios, 

thicker subcutaneous adipose layers, and lower skeletal muscle mass than their ectomorphic peers. These 

differences were attributed to lifestyle patterns and nutritional habits common among young adults in the 

Philippines. 

 The relationship between somatotype and musculoskeletal structure has also gained scholarly 

attention. Rahman et al. (2020) indicated that ectomorphic males tend to have lower bone mineral density 

(BMD), raising concerns about bone fragility and long‑term skeletal health. Endomorphic females, 

meanwhile, displayed higher total fat mass but reduced muscle quality, placing them at elevated risk for  

both metabolic impairment and mobility limitations. 

 Overall, the literature affirms that somatotype provides valuable insight into structural and 

compositional characteristics that influence metabolic efficiency and disease susceptibility. These findings 

justify the relevance of analyzing body composition differences between endomorphic and ectomorphic 

individuals in the present study. 

 

Metabolic Health, Insulin Sensitivity, and Disease Risk 

 Research from 2012 to 2025 consistently demonstrates that somatotype is associated with key 

metabolic indicators such as fasting glucose, insulin sensitivity, lipid profile, and inflammatory markers. 

This reinforces the idea that external body morphology reflects internal physiological tendencies. Stefan et 

al. (2017) discussed the concept of the “metabolically obese normal weight” (MONW) phenotype, wherein 

lean or ectomorphic individuals may appear physically healthy but possess internal risk markers such as 

elevated fasting insulin, high triglycerides, or impaired glucose tolerance. Their findings highlight that 

ectomorphic does not guarantee metabolic protection, particularly in the presence of poor diet or sedentary 

lifestyle. 

 Romero‑Corral et al. (2014) similarly reported that normal‑weight adults with disproportionately 

high visceral fat showed metabolic characteristics resembling those of obese individuals, including 

increased risk for type 2 diabetes, hypertension, and dyslipidemia. These results challenge traditional 

assumptions that equate thinness with metabolic health and emphasize the importance of evaluating body 

composition rather than relying solely on BMI. 
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 Local evidence reflects these global findings. Santos and Villanueva (2020), analyzing Filipino 

adults from a tertiary hospital  

in Manila, found that 18% of participants classified as ectomorphic presented impaired fasting glucose 

despite maintaining normal BMI. This demonstrates that metabolic impairment among lean individuals is 

also prevalent in the Philippines, suggesting the need for more comprehensive screening strategies. 

 

Endomorphic Somatotype and Metabolic Syndrome 

 Conversely, endomorphic somatotype is consistently associated with elevated metabolic risk. 

Mager et al. (2022) identified strong links between endomorphic and insulin resistance, particularly among 

adults with high visceral adiposity and reduced lean mass. Their study emphasized that excess fat mass, 

especially when centrally distributed, is a direct contributor to metabolic  

dysfunction. 

 Baltadjiev et al. (2023) echoed these findings, reporting that endomorphic adults exhibited 

significantly higher triglyceride levels, fasting insulin concentrations, waist circumference, and systolic 

blood pressure. These are hallmark indicators of metabolic syndrome, a clustering of conditions that 

increases risk for cardiovascular disease. 

 Kim, Lee, and Park (2021) added that the relationship between endomorphy and metabolic risk 

persists even after controlling for age, physical activity, and total caloric intake. This suggests that 

morphological predispositions interact with but are not fully determined by lifestyle behaviors. 

 Filipino studies provide further support. Gutierrez and Manuel (2019) found that endomorphic 

adults in Quezon City displayed higher fasting glucose and LDL cholesterol, accompanied by significantly 

lower muscle quality. These metabolic characteristics are associated with long‑term risks such as 

atherosclerosis, fatty liver disease, and eventual cardiovascular complications. 

 

Inflammatory Markers and Somatotype 

 Recent literature has increasingly highlighted the role of inflammation in mediating 

somatotype‑related metabolic variations. Studies such as those conducted by Chycki et al. (2019) show that 

individuals with higher fat mass—typical of endomorphic profiles—exhibit elevated inflammatory 

cytokines such as TNF‑α, IL‑6, and CRP. These markers contribute not only to insulin resistance but also 

to chronic inflammation associated with metabolic syndrome. 

 In contrast, ectomorphic individuals typically exhibit lower baseline inflammation but may 

experience metabolic stress when exposed to undernutrition or extreme caloric restriction. This aligns with 

findings by Khalil and Brown (2022), who reported that ectomorphic adults undergoing caloric deficits 

showed reduced thyroid activity and diminished metabolic rate, increasing their risk for fatigue and 

metabolic suppression. 

 

Clinical Implications and Relevance to the Present Study 

 The reviewed literature demonstrates that somatotype significantly influences metabolic risk 

profiles across populations. Endomorphic individuals face heightened risks for metabolic syndrome, insulin 

resistance, dyslipidemia, and chronic inflammation. Ectomorphic individuals, while often perceived as 

metabolically healthy, may harbor hidden risks when factors such as visceral fat, poor nutrition, or inactivity 

are present. 

 These findings establish the scientific rationale for the present study’s focus on comparing 

metabolic profiles between endomorphic and ectomorphic individuals. Understanding the metabolic 

tendencies associated with each somatotype can guide targeted interventions, early screening strategies, and 

personalized health recommendations. 
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Physical performance, aging-related changes, hormonal regulation, and lifestyle influences 

 Between 2012 and 2024, numerous studies have established that somatotype is a significant 

predictor of athletic performance, movement efficiency, and functional capability. Nikolaidis et al. (2015) 

reported that ectomorphic athletes possess structural advantages in endurance-based sports, primarily due 

to lower body mass, reduced energy expenditure per movement, and superior mechanical efficiency. 

Similarly, Nikolaidis et al. (2019) demonstrated that ectomorphic runners exhibit higher VO₂max values, 

greater stride economy, and improved thermoregulation during prolonged exercise. 

 Conversely, endomorphic individuals generally exhibit reduced athletic performance in activities 

requiring speed, agility,and high-intensity movement. Campa et al. (2019) found that endomorphs 

performed significantly lower in sprint times, agility tests, and anaerobic power outputs, largely due to 

excess fat mass acting as biomechanical resistance. These disadvantages 

appear across multiple populations and age groups. 

 Local research supports global findings. Mendoza and Torralba (2017), analyzing varsity athletes 

from three Philippine universities, reported that ectomorphic participants scored significantly higher in 

flexibility, cardiovascular endurance, 

and dynamic balance tests. Endomorphic athletes, meanwhile, exhibited performance limitations attributed 

to higher fat mass and reduced muscle recruitment efficiency. These findings highlight how somatotype 

influences performance even among young, 

physically active Filipinos. 

 

Somatotypes and Aging-Related Body Composition Changes 

 Aging introduces significant changes in metabolic function, body composition, and somatotype 

distribution. Santanasto et al. (2016) demonstrated that adults gradually shift toward greater endomorphy 

with age due to fat accumulation, loss of lean tissue,and reductions in metabolic rate. Frenzel et al. (2020) 

further showed that age-related changes in posture, musculoskeletalstructure, and central adiposity 

contribute to a more endomorphic profile over time. 

 Filipino data mirrors these patterns. Gutierrez (2019) documented that adults aged 40 and older in 

Quezon City exhibited significant increases in visceral fat and waist circumference, accompanied by 

declining muscle mass. These findings are 

consistent with global evidence, confirming that aging promotes metabolic decline and increased fat 

deposition regardless of initial somatotype. 

 Lopez and Rabago (2021) further found that older Filipino adults with an endomorphic tendency 

exhibited lower functional mobility, slower gait speed, and higher risk of falls, highlighting the clinical 

implications of aging-related body 

composition changes. Meanwhile, ectomorphic older adults demonstrated better mobility but were at risk 

for reduced bone mineral density and muscle strength, emphasizing that each somatotype has unique 

vulnerabilities. 

 

Hormonal Regulation and Somatotype Differences 

 Hormonal activity plays a critical role in shaping somatotype expression. Chycki et al. (2019) 

showed that ectomorphic individuals display enhanced fat oxidation responses and greater growth hormone 

release during aerobic exercise. This contributes to their ability to maintain low body fat and higher 

metabolic efficiency. 

 Endomorphic individuals, on the other hand, exhibit elevated cortisol and insulin responses during 

physical exertion, making fat loss more challenging. Mennitti et al. (2024) confirmed that individuals with 

higher endomorphy tend to experience slowerlipolysis, decreased metabolic rate, and heightened 

inflammatory responses, contributing to weight gain and metabolic risk. 
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Lifestyle and Environmental Influences on Somatotype Expression 

 Although somatotype provides a biological foundation, lifestyle factors significantly modify its 

metabolic consequences. Park et al. (2025) demonstrated that consistent sleep patterns, structured meal 

timing, and minimal lifestyle variability 

improved metabolic profiles across all somatotypes. Their study concluded that lifestyle stability may buffer 

the metabolic risks associated with endomorphic. 

 Local interventions show similar outcomes. Reyes and Custodio (2021) found that combining 

aerobic training with a controlled protein-balanced diet significantly improved insulin sensitivity, waist 

circumference, and triglyceride levels among 

endomorphic Filipino adults. These improvements suggest that somatotype-related risks are modifiable 

through targeted behavioral strategies. 

 Egorova et al. (2024) added that genetics and lifestyle interactions influence somatotype shifts, 

particularly during young adulthood. Their findings emphasize that while somatotype has constitutional 

elements, it remains responsive to 

nutrition, physical activity, stress, and environmental conditions. 

 These findings demonstrate that physical performance, aging, hormonal regulation, and lifestyle 

behaviors each interact with somatotype to influence metabolic health. Understanding these relationships 

provides deeper insight into the physiological patterns examined in the present study. 

The reviewed literature from 2012 to 2025 consistently demonstrates that somatotype is a significant 

indicator of body composition, metabolic health, physical performance, and aging-related physiological 

changes. Research on somatotypes reveals that endomorphic individuals typically exhibit higher levels of 

total body fat, central adiposity, and lower lean mass, all of which contribute to impaired metabolic 

efficiency (Baranauskas et al., 2024; Mager et al., 2022). In contrast, ectomorphic individuals tend to 

display leaner body composition, lower visceral fat accumulation, and enhanced metabolic adaptability 

(Catellani et al., 2022; Rodríguez-González et al., 2019). These structural differences have physiological 

implications that extend beyond appearance, affecting insulin sensitivity, lipid profiles, and energy 

expenditure. 

 Moreover, international and local studies highlight that somatotype influences the likelihood of 

developing metabolic conditions such as metabolic syndrome, type 2 diabetes, and chronic inflammation 

(Baltadjiev et al., 2023; Gutierrez & Manuel, 2019). The phenomenon of metabolically obese normal-

weight (MONW) individuals demonstrates that ectomorphic appearance does not wholly predict metabolic 

wellness, as thin individuals can still accumulate visceral fat and develop insulin resistance (Stefan et al., 

2017; Santos&Villanueva, 2020). Conversely, endomorphic individuals experience compounded metabolic 

risk due to both adiposity and systemic inflammation (Chycki et al., 2019). 

 Somatotype further influences physical performance outcomes. Studies have shown that 

ectomorphic individuals commonly excel in endurance, cardiovascular capacity, and mobility (Nikolaidis 

et al., 2015, 2019), whereas endomorphs exhibit limitations in agility, sprinting, and power-based tasks due 

to increased mass and biomechanical resistance (Campa et al., 2019). Additionally, aging tends to shift 

individuals toward endomorphy as metabolism declines and lean mass decreases (Santanasto et al., 2016; 

Frenzel et al., 2020). These trends are consistent among Filipino populations, where aging is associated 

with increased central fat and reduced muscle strength (Gutierrez, 2019; Lopez&Rabago, 2021). 

 Hormonal and lifestyle studies reveal that while somatotype provides a biological baseline, external 

factors such as diet, exercise, sleep patterns, and stress exposure strongly modify metabolic outcomes (Park 

et al., 2025; Reyes & Custodio, 2021).  

 Ectomorphic individuals tend to activate stronger fat-oxidation and growth hormone responses, 

while endomorphs exhibit heightened cortisol release and inflammatory reactivity, illustrating hormonal 

tendencies aligned with somatotype (Mennitti et al., 2024). 
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 The body of evidence reinforces that somatotype is not merely morphological but also 

physiological, influencing metabolic efficiency, hormonal regulation, and long-term health risks. 

 Somatotype has been widely used to explain differences in physical performance across various 

sports and physical activities. Nikolaidis, Alfonso, and Busko (2015) examined body composition in 

volleyball players and reported that athletes with mesomorphic and ectomorphic traits demonstrated 

superior jumping ability and agility compared to endomorphic counterparts. Their study emphasized that 

lean mass and body proportion strongly influence performance, particularly in sports requiring explosive 

power and endurance. This reinforces the importance of body type in determining functional capacity in 

athletic settings. 

 Campa, Piras, Raffi, and Toselli (2019) further highlighted how somatotype impacts performance 

by studying athletes across soccer, volleyball, and rugby. They found that ectomorphic individuals exhibited 

better endurance and movement efficiency, while endomorphs, with higher fat mass, struggled in speed and 

agility tests. In contrast, mesomorphic athletes performed best in strength-related activities. These findings 

suggest that while ectomorphs may excel in stamina and endurance-based sports, endomorphs face 

limitations due to excess fat mass that hampers movement efficiency. 

 Popovic, Bjelica, and colleagues (2014) conducted a comparison between athletes and sedentary 

individuals, showing that athletes tend to shift toward mesomorphic and ectomorphic body types. Their 

research indicated that sedentary individuals were more likely to develop endomorphic characteristics, 

which negatively impacted physical activity levels. The study highlighted how lifestyle and training can 

modify body composition and performance potential, making somatotype not only a genetic trait but also a 

reflection of environmental influences. 

 Nikolaidis et al. (2019) provided further evidence by analyzing somatotype differences among elite 

athletes and concluded that body type plays a major role in performance optimization. They observed that 

ectomorphs were advantageous in sports requiring leanness and agility, whereas endomorphs were 

disadvantaged due to greater fat accumulation. Similarly, Varela and Guedes found that female volleyball 

players with ectomorphic tendencies performed better in endurance activities compared to those with 

endomorphic profiles. These findings confirm that ectomorphs typically demonstrate higher efficiency in 

high-mobility sports. 

Beyond sports, somatotype has been linked to functional traits such as balance and postural control. Farenc 

et al. (2014) studied somatotype and postural sway, concluding that ectomorphic individuals had better 

stability than endomorphs, who showed greater difficulty maintaining balance. This suggests that body type 

influences not only athletic performance but also everyday functional abilities. Taken together, the findings 

of Nikolaidis et al. (2015, 2019), Campa et al. (2019), Popovic et al. (2014), Varela and Guedes (2009), and 

Farenc et al. (2014) establish that ectomorphic traits generally promote superior athletic and functional 

performance compared to endomorphic traits. 

 

Somatotypes, Aging, and Body Composition Changes 

 Large longitudinal and cross-sectional studies since 2013 document that aging is accompanied by 

reductions in lean mass and increases in fat mass and intermuscular fat—shifts that often move older adults 

toward more endomorphic somatotype components (Santanasto et al., 2016; Frenzel et al., 2020). These 

changes influence metabolic rate, mobility, and chronic-disease risk in later life. Importantly, the 

redistribution of fat with age, especially toward visceral and intermuscular compartments, worsens 

cardiometabolic health even in individuals who appear weight stable. Such findings emphasize that aging-

related somatotype changes are not merely cosmetic but carry direct implications for independence and 

quality of life. 

 Research focused on older adults shows that sarcopenia and sarcopenic obesity are important age-

related phenotypes that interact with oxidative stress, inflammation, and nutritional status; these factors 

produce somatotype-specific vulnerabilities (Amorim et al., 2022; Lo Buglio et al., 2024). For example, 
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older individuals with rising endomorphy and declining muscle mass show higher frailty and 

cardiometabolic risk. Moreover, sarcopenic obesity has been linked to poorer functional outcomes 

compared to sarcopenia alone, illustrating the compounded effect of fat gain and muscle loss. These trends 

highlight how somatotyping can be a valuable tool in identifying high-risk older adults before overt disease 

manifests. 

 Population typing and body-shape studies using 3D body scanning and machine learning have 

demonstrated that aging produces convergent reshaping of body types across sexes height loss, increased 

central adiposity, and reduced linearity are common trends that shift somatotype distributions in older 

cohorts (Frenzel et al., 2020). These objective shape-analysis studies complement somatotype work and 

validate the aging trends identified by anthropometry. In addition, advances in imaging and computational 

modeling allow for the identification of subtle shape changes that may precede measurable shifts in body 

composition. This technological integration enriches the field by offering more precise age-related 

phenotyping for both research and clinical practice. 

 Clinical studies in older cohorts link somatotype components with cardiovascular risk and target-

organ measures. For example, somatotype or higher endomorphy is associated with elevated blood pressure 

and subclinical target-organ damage in elderly samples, pointing to the practical importance of 

somatotyping for geriatric risk assessment (Xiong et al., 2021). Such associations suggest that somatotyping 

could be a cost-effective screening tool for early detection of cardiovascular disease risk in resource-limited 

settings. Furthermore, understanding somatotype shifts can guide personalized lifestyle and therapeutic 

interventions aimed at mitigating organ damage progression.  

Overall, post-2013 evidence shows that aging amplifies somatotype-related metabolic vulnerabilities—

endomorphic shifts increase metabolic and cardiovascular risk, while ectomorphic aging phenotypes risk 

frailty and undernutrition—so age-stratified somatotype assessment can improve preventive and 

rehabilitative care in older adults. These findings converge on the idea that somatotyping remains relevant 

not only for athletic and youth populations but also for geriatric health. By integrating somatotype 

assessment into clinical and community health programs, practitioners may better identify those at risk for 

adverse outcomes and design interventions tailored to their specific body-type trajectory. This underscores 

the importance of updating anthropometric tools to match the demographic reality of an aging population. 

 

Hormonal, Metabolic, and Lifestyle Influences (post-2012) 

 Physical activity elicits distinct hormonal responses depending on multiple individual factors 

including somatotype, age, sex, and training status. Mennitti et al. (2024) review the endocrine changes 

triggered by different types, intensities, and durations of exercise, noting that hormones like cortisol, growth 

hormone (GH), testosterone, insulin, and thyroid hormones respond variably. For example, persons with 

higher endomorphy may experience higher baseline cortisol and insulin levels, while those leaning toward 

ectomorphy may show stronger GH or IGF-1 responses during resistance exercises. This variation 

underscores how somatotype interacts with exercise to shape hormonal milieu.  

 Lifestyle timing, including eating schedules, sleep, and physical activity patterns, significantly 

influences metabolic subphenotypes. Park et al. (2025) found that irregular eating timing and disrupted 

sleep relate strongly to poorer metabolic outcomes, independent of BMI. In their study, individuals with 

lifestyles favoring good sleep and regular meal timing had lower insulin resistance and better lipid profiles, 

even among those with less favorable body composition. Thus, lifestyle behavior modifies metabolic risk 

beyond just diet and exercise volume.  

 Hormonal and metabolic substrate responses to exercise differ by phenotype: Chycki et al. (2019) 

examined how lean versus higher-fat individuals respond hormonally to aerobic exercise and discovered 

that those with greater fat mass (endomorphic traits) had blunted lipolytic responses and higher insulin 

responses post-exercise, whereas leaner individuals showed greater fat oxidation.  
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METHODS 

 

Research Design 

This study employed a comparative descriptive quantitative research design. The purpose of using 

this design was to compare and analyze the metabolic profiles and body composition of individuals 

classified as endomorphic and ectomorphic. The descriptive aspect focused on identifying and recording 

the existing characteristics of the participants, such as height, weight, body mass index (BMI), skinfold 

thickness, and somatotype classification through the Heath–Carter method. 

           The quantitative aspect of the design ensured that data on metabolic profiles, including fasting blood 

glucose, lipid profile, and basal metabolic rate, were measured objectively and subjected to statistical 

analysis. This design was chosen because it allows for the systematic comparison of naturally occurring 

differences between body types without manipulating variables. 

            Through this design, the study aimed to determine whether significant differences exist in the 

metabolic and body composition characteristics of endomorphic and ectomorphic individuals. The findings 

are expected to provide useful information for health science, nutrition, and fitness research, especially in 

relation to body-type-specific health and lifestyle recommendations. 

 

Research Locale 

The study will be conducted at Municipality of Tupi South Cotabato, specifically within the 

facilities that provide adequate space and equipment for anthropometric and body composition assessments. 

The location was selected because it has the necessary instruments for obtaining accurate height, weight, 

and skinfold thickness measurements. 

              The chosen research locale provides both accessibility and suitability for the procedures required, 

ensuring that data collection will be efficient and scientifically valid. 

 

Sampling Technique 

This study will employ a purposive sampling technique, wherein participants will be deliberately 

selected based on their body type classification as either endomorphic or ectomorphic. Somatotypes will be 

identified using the Heath–Carter Anthropometric Method, which involves standardized measurements 

such as height, weight, and skinfold thickness. This sampling method is appropriate because it ensures that 

the study includes individuals who specifically meet the criteria required for comparison, thereby allowing 

a more accurate and reliable analysis of differences in metabolic profiles and body composition between 

the two groups. 

 

Inclusion Criteria 

Participants will be screened according to clearly defined inclusion and exclusion criteria to ensure 

that the study sample is appropriate for comparison. 

Inclusion Criteria 

• Adults aged 18–45 years will be selected, as this age range represents young to early adulthood when 

growth has stabilized and age-related metabolic decline has not yet set in. 

• Only non-smokers will be included to avoid the metabolic effects of nicotine and smoking-related 

factors. 

• Participants should not be under strict athletic training or following specialized diet programs, since 

these practices can significantly influence both metabolic profiles and body composition. 

• Individuals must be free from chronic metabolic diseases such as diabetes or thyroid disorders, as    

these conditions could confound the results of the study. 
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Exclusion Criteria 

• Individuals who are taking medications that affect metabolism will be excluded, since such substances 

can alter biochemical test results. 

• Professional athletes will not be included because their intensive training regimens and specialized 

diets create atypical metabolic and body composition patterns. 

• Pregnant or lactating women will also be excluded, as pregnancy and breastfeeding involve unique 

physiological changes that could interfere with accurate data collection. 

The total sample size will be [25 endomorphic and 25 ectomorphic individuals], which is 

considered adequate to allow statistical analysis and provide meaningful comparisons between groups. This 

number also helps ensure the reliability and validity of the results by minimizing bias and increasing 

representativeness. 

 

Sample Preparation 

To ensure accuracy and consistency in the results, participants will be prepared following 

standardized procedures. They will be instructed to: 

1. Fast for at least 8–10 hours before blood extraction, to obtain reliable measurements of fasting blood 

glucose since food intake may alter metabolic markers. 

2. Avoid strenuous physical activity 24 hours prior to testing, because exercise can temporarily affect 

body composition values and metabolic indicators such as blood sugar and triglyceride levels. 

3. Wear light and comfortable clothing, to allow accurate assessment of anthropometric measurements 

and to reduce potential error in body composition testing. 

           In addition to these preparations, anthropometric data including height, weight, waist circumference, 

and skinfold thickness will be recorded. These measurements will serve as the basis for somatotype 

classification using the Heath–Carter method and will be used alongside biochemical results for 

comprehensive comparison between endomorphic and ectomorphic individuals. 

 

Biochemical Analysis (Adapted from Histopathological Analysis) 

In place of histopathological examination, this study will perform blood biochemical analysis to 

evaluate the metabolic profiles of endomorphic and ectomorphic individuals. The following parameters will 

be assessed: 

• Fasting Blood Glucose – measured to determine baseline glycemic control and possible variations in 

carbohydrate metabolism between the two somatotypes. 

• Basal Metabolic Rate (BMR) – estimated either through indirect calorimetry or validated predictive 

equations to reflect energy expenditure differences between endomorphic and ectomorphic groups. 

 Blood samples will be obtained through standard venipuncture procedures under aseptic conditions 

and subsequently processed at a certified clinical laboratory. Results from these analyses will be compared 

across somatotypes to identify significant metabolic differences. 

 

RESULTS AND DISCUSSION  

Table 1. Physical and Health Parameters of Endomorphic and Ectomorphic Individuals by Age Group 

Age Group Somatotype Height (cm) Weight (kg) Waistline   (mc) Blood Sugar 

18-21 Endomorphic 162 68 85 97 

18-21 Ectomorphic 168 58 72 88 

22-25 Endomorphic 161 70 89 99 

22-25 Ectomorphic 170 59 79 86 

26-29 Endomorphic 161 73 90 101 

26-29 Ectomorphic 169 61 75 89 

30-34 Endomorphic 160 75 93 105 
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30-34 Ectomorphic 168 62 76 91 

 

 Across all age groups, endomorphic individuals displayed higher mean body weight, waistline, and 

blood sugar levels compared to ectomorphic individuals. The difference became more pronounced in older 

age brackets (26–34 years), suggesting that age and body type jointly influence metabolic risk. 

A. Bar Graph Mean Blood Sugar per Age Group and Somatotype 

 
Figure 2 . Bar Graph Mean Blood Sugar per Age Group and Somatotype 

 The bar graph shows that endomorphic people have higheraverage blood sugar levels than 

ectomorphic people in all age groups. The difference becomes more noticeable as they get older, 

especially in the 30–34 age group. This means that people with more body fat may process sugar more 

slowly, which could increase their risk of metabolic problems like high blood sugar. 

B. Line Graph — Waistline Changes Across Age Groups 

 

Figure 2. Waistline Trend Across Age Groups 
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 The line graph shows that endomorphic individuals have a gradual increase in waistline size as they 

get older, meaning they tend to gain more fat around the stomach area over time. This increase becomes 

more visible in the higher age groups, showing that aging may affect fat storage more in endomorphic 

people. On the other hand, ectomorphic individuals have waistline measurements that stay almost the same 

across all age groups, which suggests they maintain a leaner body shape and are less likely to store fat. 

Overall, this pattern reflects the common traits of these body types, endomorphs usually gain fat more easily 

and have rounder figures, while ectomorphs stay slim and have faster metabolism that helps them keep a 

smaller waistline as they age. 

C. Scatter Plot — Relationship Between Weight and Blood Sugar 

 

Figure 3. Relationship Between Weight and Blood Sugar 

 The scatter plot indicates a positive correlation between weight and blood sugar levels. As body 

weight increases, blood sugar tends to rise, especially among endomorphic individuals.This supports the 

idea that higher fat mass contributes to reduced insulin sensitivity and altered glucose regulation, while 

ectomorphic individuals maintain more stable metabolic control due to lower body fat percentages. 

 The data show that endomorphic individuals have higher body weight and larger waistlines in all 

age groups compared to ectomorphic individuals. This difference becomes more noticeable as people get 

older. Endomorphs usually gain more body fat, especially around the stomach area, while ectomorphs tend 

to stay slimmer and have less body fat. 

 

Metabolic Profile 

Figure 1. Mean Blood Sugar by Age Group and Somatotype (Bar graph) 

 The bar graph reveals that blood sugar levels are consistently higher among endomorphic 

individuals across all age groups. From ages 18–21 to 30–34, blood sugar gradually increases in both 

somatotypes; however, the rise is steeper in endomorphs. This finding suggests that body type may 

influence glucose metabolism, individuals with endomorphic characteristics are more likely to have 

elevated fasting blood sugar due to greater fat accumulation and potentially lower insulin sensitivity. 
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Body Composition Trend 

Figure 2. Waistline Trend Across Age Groups (Line graph) 

 The line graph shows a clear upward trend in waistline circumference for endomorphic participants 

as age increases, while ectomorphic individuals display minimal changes. This pattern supports the 

tendency of endomorphs to store more visceral fat over time, which can contribute to metabolic 

complications such as insulin resistance. The stability in ectomorphic waistlines indicates a lower fat 

retention rate and better metabolic regulation. 

 

Relationship Between Weight and Blood Sugar 

Relationship Between Weight and Blood Sugar (Scatter plot) 

 The scatter plot demonstrates a positive correlation between body weight and blood sugar levels. 

Endomorphic individuals, represented by higher weight values, exhibit corresponding increases in blood 

sugar. In contrast, ectomorphic individuals cluster at lower weight and glucose levels. This relationship 

indicates that as body weight (and likely fat mass) increases, so does the risk of higher blood glucose, 

particularly among endomorphic body types. 

 The comparative analysis confirms that body composition and somatotype significantly affect 

metabolic health indicators such as blood sugar and waistline size. Endomorphic individuals, due to their 

higher fat storage capacity, are more prone to metabolic imbalance and elevated glucose levels. 

Ectomorphic individuals, by contrast, exhibit leaner builds and better glucose regulation. These findings 

emphasize the importance of monitoring metabolic health through body composition assessment and 

adopting lifestyle practices suited to individual somatotypes. 

 

Summary of Findings 

 This study investigated the comparative metabolic profiles and body compositions of adults 

classified as predominantly endomorphic and ectomorphic. The research employed a combination of 

anthropometric measurements, body composition assessments using advanced instruments such as dual-

energy X-ray absorptiometry and bioelectrical impedance analysis, and metabolic evaluations including 

resting metabolic rate, fasting glucose and insulin levels, lipid profiles, and markers of systemic 

inflammation. The aim was to determine how somatotype influences physiological and biochemical 

characteristics that are essential for health, physical performance, and disease risk. 

 The findings revealed marked differences between the two somatotypes. Endomorphic participants 

exhibited significantly higher fat mass, increased visceral adiposity, and relatively lower lean body mass 

compared to ectomorphic participants. These structural characteristics were accompanied by lower resting 

metabolic rates and higher fasting insulin levels, which indicate a tendency toward insulin resistance and a 

higher risk of developing metabolic disorders. Conversely, ectomorphic participants displayed leaner body 

composition, reduced fat accumulation, and higher metabolic rates relative to body mass. Their lipid 

profiles and inflammatory markers were generally more favorable, suggesting a physiological advantage in 

maintaining metabolic flexibility and energy balance. 

 The analysis further indicated that lifestyle factors such as physical activity and dietary intake 

Interact with somatotype to influence metabolic outcomes. While body type significantly explained the 

variation in body composition and metabolic markers, the effects of diet and habitual activity either 
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reinforced or mitigated the inherent physiological predispositions of the participants. These findings 

highlight the complexity of the relationship between somatotype and metabolic health, demonstrating that 

both genetic predisposition and modifiable lifestyle behaviors must be considered in health and fitness 

interventions. 

 

CONCLUSION 

 From the results of this study, it can be generalized that somatotype is a meaningful determinant of 

body composition, metabolic function, and associated health risks. Endomorphic individuals are 

predisposed to higher fat accumulation, lower energy expenditure, and elevated metabolic risk factors such 

as insulin resistance and systemic inflammation. Ectomorphic individuals, on the other hand, generally 

maintain lower fat mass, higher metabolic rates, and better lipid and inflammatory profiles. Despite these 

general tendencies, metabolic health is not solely determined by somatotype. Lifestyle behaviors, including 

diet quality, physical activity, and energy balance, significantly influence metabolic outcomes and can 

either attenuate or exacerbate the physiological predispositions associated with each body type. 

 These findings underscore the importance of considering both inherent somatotype characteristics 

and behavioral factors when evaluating metabolic health. Recognizing the distinct physiological and 

biochemical profiles of endomorphic and ectomorphic individuals allows health professionals, nutritionists, 

and fitness practitioners to provide interventions that are more tailored and precise. This approach ensures 

that health risks are addressed proactively and that physical performance and wellbeing are optimized. 

 

Recommendations 

 Based on the findings of this study, several recommendations can be proposed for practice, future 

research, and public health applications. 

 1.For Health and Fitness Interventions 

Endomorphic individuals should engage in structured exercise programs that combine aerobic activities 

with resistance training to increase energy expenditure, enhance lean mass, and improve insulin 

sensitivity. Nutritional interventions should emphasize controlled carbohydrate intake, adequate protein 

consumption, and balanced macronutrients to manage fat accumulation and support metabolic health. 

Ectomorphic individuals should prioritize resistance-based exercises and caloric strategies designed to 

increase lean mass, ensure adequate energy availability, and maintain metabolic balance. Both groups 

should be encouraged to adopt consistent physical activity routines and balanced dietary habits to 

optimize metabolic function. 

 2. For Future Research 

Longitudinal studies are recommended to explore the causal relationships between somatotype, 

metabolic profiles, and lifestyle interventions over time. Research should also focus on individuals with 

mixed or borderline somatotype characteristics to better understand the physiological diversity that 

exists beyond purely endomorphic or ectomorphic classifications. Additionally, future studies should 

incorporate broader determinants of health, including sleep quality, psychological stress, and socio-

economic factors, to provide a more comprehensive understanding of how somatotype interacts with 

environmental and behavioral variables. 

 3.For Clinical Practice and Public Health Healthcare professionals should integrate somatotype 

assessments into routine evaluations to better identify individuals at increased risk for metabolic 

disorders. Awareness of body type specific metabolic tendencies can inform targeted screening, early 

prevention strategies, and personalized nutrition and exercise plans. Public health initiatives may benefit 

from education programs that emphasize the significance of somatotype in combination with lifestyle 

choices, promoting a more individualized approach to disease prevention and health promotion. 
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 In conclusion, this study highlights that somatotype is a critical factor in understanding variations 

in body composition and metabolic health among adults. Endomorphic and ectomorphic individuals exhibit 

distinct physiological and biochemical profiles that influence health risks and performance potential. 

Tailored interventions that consider both inherent somatotype traits and modifiable lifestyle behaviors are 

essential for improving overall well-being and reducing the risk of metabolic diseases. These findings 

contribute to the growing body of knowledge on personalized health strategies and provide a foundation 

for future research in the areas of clinical nutrition, preventive medicine, and exercise physiology. 
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