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Abstract 

Introduction: Spinal health is a fundamental aspect of quality of life for university students. Fac-
tors such as a sedentary lifestyle, poor posture, and body composition can influence the onset 
of musculoskeletal disorders. 
Objective: To determine the influence of the kinanthropometric profile on spinal health in Pe-
ruvian university students.  
Method: A cross-sectional study was conducted with a sample of 150 university students in 
their second to fifth year of physical therapy and rehabilitation at a national university in Lima, 
Peru. The kinanthropometric profile was assessed using the ISAK Protocol, and spinal health 
was evaluated using the Neck Disability Index (NDI) and the Oswestry Low Back Disability In-
dex (ODI) questionnaires.  
Results: Endomorphic somatotype, fat percentage, and muscle mass percentage were found to 
be significantly associated with spinal disability (p < 0.05). Significant predictors of overall spi-
nal disability were adiposity percentage (OR = 1.25; 95%CI: 1.03–1.52; p = 0.025) and BMI (OR 
= 1.37; 95%CI: 1.01–1.86; p = 0.042). For cervical disability, ectomorphic somatotype (OR = 
4.86; 95%CI: 1.78–13.26; p = 0.002) and BMI (OR = 1.65; 95%CI: 1.22–2.24; p = 0.001) were 
identified as significant predictors. Lumbar disability was predicted by muscle mass percentage 
(OR = 1.57; 95%CI: 1.13–2.18; p = 0.007) and the acromio-iliac index (OR = 0.96; 95%CI: 0.92–
1.00; p = 0.043).  
Conclusion: This study shows that certain components of the kinanthropometric profile predict 
spinal health in university students. 
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Resumen 

Introducción: La salud espinal es un aspecto fundamental de la calidad de vida de los estudian-
tes universitarios. Factores como el estilo de vida sedentario, la mala postura y la composición 
corporal pueden influir en la aparición de trastornos musculoesqueléticos. Objetivo: Determi-
nar la influencia del perfil cineantropométrico en la salud espinal de estudiantes universitarios 
peruanos.  
Método: Se realizó un estudio transversal con una muestra de 150 estudiantes universitarios 
de segundo a quinto año de la carrera de terapia física y rehabilitación en una universidad na-
cional de Lima, Perú. El perfil cineantropométrico se evaluó utilizando el Protocolo ISAK, y la 
salud espinal se evaluó mediante los cuestionarios Neck Disability Index (NDI) y Oswestry Low 
Back Disability Index (ODI).  
Resultados: Se encontró que el somatotipo endomórfico, el porcentaje de grasa y el porcentaje 
de masa muscular se asociaron significativamente con la discapacidad espinal (p < 0.05). Los 
predictores significativos de la discapacidad espinal global fueron el porcentaje de adiposidad 
(OR = 1.25; IC95%: 1.03–1.52; p = 0.025) y el IMC (OR = 1.37; IC95%: 1.01–1.86; p = 0.042). 
Para la discapacidad cervical, se identificaron como predictores significativos el somatotipo ec-
tomórfico (OR = 4.86; IC95%: 1.78–13.26; p = 0.002) y el IMC (OR = 1.65; IC95%: 1.22–2.24; p 
= 0.001). La discapacidad lumbar fue predicha por el porcentaje de masa muscular (OR = 1.57; 
IC95%: 1.13–2.18; p = 0.007) y el índice acromio-ilíaco (OR = 0.96; IC95%: 0.92–1.00; p = 
0.043).  
Conclusión: Este estudio muestra que ciertos componentes del perfil cineantropométrico pre-
dicen la salud espinal en estudiantes universitarios. 

Palabras clave 

Antropometría; composición corporal; perfil cineantropométrico; discapacidad espinal; estu-
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Introduction

Spinal health is a determining factor in the quality of life and academic performance of university stu-
dents (López, 2020; Krifa et al., 2025). In the present study, spinal health is defined as the optimal func-
tional state of the vertebral column, including postural alignment, mobility, absence of disabling pain, 
and preservation of spinal curves, which distinguishes it from broader concepts such as general muscu-
loskeletal health or isolated low back pain (El Choueiri et al., 2025; Kumar et al., 2025). During this stage, 
changes in lifestyle habits, longer study hours, poor posture, and decreased physical activity are causing 
changes in anthropometric characteristics, which can influence the onset of musculoskeletal disorders 
(Curotto-Winder, 2022; Espí-López, 2019; Javier-Rivera, 2023). In this context, kinanthropometry, a dis-
cipline that studies the relationship between body structure and human movement, is a key tool for 
assessing risk factors associated with spinal disorders (Kurten et al., 2021). 

Musculoskeletal disorders have a high prevalence among university students worldwide, with studies 
reporting rates ranging from approximately 41% to over 90%, depending on the population and the 
evaluation period (Agatha et al., 2022; Kandasamy et al., 2024). For example, a study in Saudi Arabia 
found that 41.6% of students had a history of musculoskeletal disorders (Kandasamy et al., 2024), while 
research conducted in Egypt and Indonesia reported prevalence rates of 82% and 90.3%, respectively, 
within the past year or during lectures (Agatha et al., 2022; Mohamed, 2021). In Brazil, a study involving 
792 undergraduate health students revealed a prevalence of 74.9% of musculoskeletal pain, particularly 
in the spine, with higher rates among women, younger students, and those with intensive mobile phone 
use or limited leisure time (Morais et al., 2019). In Peru, a study of 149 final-year dentistry students 
reported that 95.2% experienced musculoskeletal pain in the previous year, although only 27.7% sought 
treatment; the pain was mainly attributed to poor posture and body positioning during academic activ-
ities (Vidal et al., 2020). Another Peruvian study among male university students in Lima found a prev-
alence of 1.3% of muscle dysmorphia, a specific type of musculoskeletal disorder, but this figure is much 
lower than the overall prevalence of musculoskeletal disorders (Sanchez-Castro et al., 2019). These find-
ings reflect lifestyle patterns among Peruvian university students, such as prolonged sitting during lec-
tures, high academic workload, and limited physical activity, which directly compromise spinal health 
and increase the risk of long-term postural and musculoskeletal dysfunctions. 

Several studies have shown that the kinanthropometric profile, which includes variables such as body 
mass index (BMI), body fat distribution, body biotype (endomorph, mesomorph, and ectomorph), pro-
portionality, postural alignment, and flexibility, may be related to the development of spinal pathologies 
such as scoliosis, hyperlordosis, hyperkyphosis, or alterations in spinal mobility (Baek, 2024; Grabara 
& Witkowska, 2024; Guzmán-Muñoz et al., 2019; 2023; Matiichuk et al., 2021; Taspinar et al., 2017; Zerf, 
2017). 

The spine performs essential functions such as support, load transmission, postural control, and adjust-
ment of the center of gravity (Busquet, 2007; Dufour & Pillu, 2018). Changes in body composition, spe-
cifically an increase in the endomorphic component of the somatotype, can increase the load on the 
lumbar region of the spine (Baek, 2022; Bayartai et al., 2023; Prat-Luri, 2023). On the other hand, a 
predominance of the ectomorphic component, characterized by longer and thinner body segments, can 
increase the moment of force that muscles must withstand, generating additional tension in regions 
such as the cervical, dorsal, and lumbar areas (Pacheco et al., 2023; Penna et al., 2023). This muscular 
imbalance and compensation, caused by variations in the length and thickness of the segments, affects 
the normal curvature of the spine and produces changes and interdependence with adjacent curves 
(Parsons & Marcer, 2007). 

Good spinal health requires better condition and balance between the different structural components, 
particularly the muscles, which improve support and load-bearing capacity, preserve functionality, and 
protect the spinal curves (Kapandji, 2011). This characteristic optimizes metabolic and physiological 
adaptations to inflammatory and degenerative processes in the spine (Okifuji, 2015). Therefore, 
knowledge of morphological dimensions and body proportions is essential for understanding the align-
ment of the body's center of gravity and the biomechanics of movement, which are key aspects in the 
prevention of postural disorders and musculoskeletal dysfunctions. 

Morphostructural and biomechanical analysis in university students is of particular interest because 
they tend to adopt sedentary behaviors, with problems in regions of the spine resulting from prolonged 
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postures and low physical activity (Janc et al., 2023). Based on the above, the present study aims to 
analyze the influence of the cineanthropometric profile on spinal health in Peruvian university students. 
Through this research, it seeks to generate evidence that contributes to the development of preventive 
strategies and intervention programs that promote better postural health and long-term awareness in 
university students. 

 

Method 

Participants 

Sampling was stratified by sex and age for a population of 204 university students (112 women and 92 
men) in the physical therapy and rehabilitation department of a public university in Lima. The sample 
size was obtained using a priori sample size calculator for structural equation models, which considered 
the following parameters: expected effect size (0.25), statistical power level (0.80), and probability level 
(0.05). This analysis found that the minimum sample size was 134. Therefore, the sample size achieved 
was 150 participants. The criteria for participation included being a university student enrolled in the 
2nd to 5th year and over 18 years of age. Students with recent spinal trauma, previous surgery, use of a 
cervical collar, current treatment, pregnancy, endocrine diseases, tuberculosis, and ligamentous hyper-
laxity syndrome were excluded. 

Procedure 

Data collection was carried out using a digital questionnaire (Google Forms) administered in an aca-
demic setting at a national university in Peru. The estimated time to complete the survey was approxi-
mately 10 to 15 minutes per participant. Data collection took place in January and February 2025. 

Ethical Considerations 

The study was approved by RESOLUTION No. 0355-2025-EP WPR-UNE of the postgraduate thesis pro-
ject and authorized by OFFICIAL LETTER No. 0051/FM-EPTM/2025 of the School of Medical Technol-
ogy of the Faculty of Medicine of the National University of San Marcos. In addition, respondents signed 
and confirmed their participation through informed consent. 

Instrument 

Kinanthropometric measurements 

Kinanthropometric assessments were performed using 42 measurements from the International Soci-
ety for the Advancement of Kineanthropometry (ISAK, 2024) protocol. The anthropometrists who col-
lected the data were an evaluator certified at ISAK Level 3, with experience in anthropometric assess-
ments. To minimize information bias, the evaluators were blinded to the disability status of the partici-
pants during data collection. All measurements were carried out in person, during morning hours (8:00–
11:00 a.m.), in a standardized order: body mass and height, followed by skinfolds, perimeters, and bone 
diameters. Participants were evaluated barefoot and in light clothing, following ISAK recommendations. 

Basic measurements were obtained, including somatotype, body composition, and proportionality. In 
the basic measurements, body mass was measured using a Taylor Model 7558 scale, Lima, Peru, with an 
accuracy of 0.00 kg ± 0.01kg; height and seated height were measured using a Seada 212 stadiometer 
(20-205 cm ± 5mm) and an anthropometric bench (40 cm in height, 50 cm in length, and 30 cm in width). 
BMI was calculated using the World Health Organization formula (body mass kg/height cm). Skin fold 
measurements were taken using the Slim Guide skinfold caliper (0 ± 0.1 mm, amplitude 80 mm, and 
closure pressure 10 g/mm2 ± 0.2 g/mm2); triceps, subscapular, biceps, iliac crest, supraspinatus, ab-
dominal, thigh, and leg skinfolds were measured. For perimeters, a metal anthropometric tape measure 
(0-200 cm ± 0.2 mm, Lufkin) was used to measure the head, relaxed arm, flexed arm, forearm, chest, 
waist, hips, thigh (1 cm from the buttocks), mid-thigh, and leg. For small bone diameters, the Tommy 3 
Rosscraft small branch anthropometer (0 to 144 mm ± 1 mm) was used to measure the humerus and 
femur bicondyles, and for large diameters, the biacromial, biiliocrestal, transverse of the thorax and an-
teroposterior of the thorax with the large-branch Campbell 20, Rosscraft (0 to 55 cm ± 1 mm). For so-
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matotype, Carter and Heath's three-component analysis (Villanueva, 2010) was used: endomorph, mes-
omorph, and ectomorph, and their categories based on the predominance of numerical quantification. 
For body composition, the five-compartment method was used, estimating muscle mass, fat mass, bone 
mass, residual mass, and skin (Kerr, 1988; Ross et al., 1999; Ross and Kerr, 1993). 

The quality control of anthropometric data was evaluated in 68 university students during the first week 
of data collection; technical measurement errors (TME) and intraclass correlation coefficients R based 
on ANOVA were used to estimate the degree of accuracy and the proportion of variation in measure-
ments. These were 0.2 cm, 0.90 height; 0.1 kg, 0. 95 body mass; 0.2 mm, 0.92 body skinfold thickness; 
0.3 cm, 0.94 perimeters; 0.2 cm, 0.95 lengths; and for bone diameters, 0.2 mm, 0.92 (Norton and Olds, 
1996). 

Spinal health assessment 

Two freely available questionnaires (Shirley Ryan AbilityLab, 2013; 2015) were used to assess spinal 
health. The first was the Neck Disability Index (NDI, Vernon & Mior, 1991), which aims to assess disa-
bility due to neck pain. The Spanish version by Andrade et al. (2008) was used. It consists of 10 questions 
with six answer options ranging from 0 to 5, expressing progressive levels of pain or limitation in activ-
ities. To obtain your score, the scores obtained are doubled to give a percentage rating out of 100 (0-20 
normal, 21-40 mild disability, 41-60 moderate, 61-80 severe, and 80+ complete/exaggerated). 

The second measure was the Oswestry Disability Index (ODI, Fairbank et al., 1980), which aims to meas-
ure disability due to low back pain using 10 items. The version adapted into Spanish by Pomares et al. 
(2020) was used. The score ranged from 0 to 5 (0 for no disability and 5 for the most severe disability). 
The sum of all items has a maximum of 50. This total is doubled and expressed as a percentage of disa-
bility (0-20% minimum disability and 81-100% represents maximum disability) (Sheahan et al., 2015). 

The validity of the NDI and ODI questionnaires was obtained through the judgment of three judges with 
experience in pain rehabilitation, spinal management, and instrument validation methodology, who 
evaluated the clarity, consistency, and relevance of each question item on a 4-point scale (0 = does not 
meet, 1 = low level, 2 = moderate level, and 3 = high level). The Aiken test yielded a value of 0.86 for NDI 
and 0.90 for ODI, which are adequate and excellent ratings, respectively. To assess internal consistency 
reliability, a pilot study was conducted with 68 participants; Cronbach's alpha (α) and McDonald's 
omega (ω) estimators were used for the NDI (α = 0.77, ω = 0.70) and the ODI (α = 0.80, ω = 0.82). It was 
concluded that the psychometric properties of both questionnaires were good and reliable for applica-
tion. 

Data analysis 

Data analysis was carried out in different stages. First, descriptive data from the sample evaluated was 
reported using the mean and standard deviation for quantitative variables and frequencies with per-
centages for qualitative variables. Second, the bivariate association analysis of categorical variables was 
calculated using Fisher's exact test in the case of non-normal distribution and the Chi-square (X2) test 
in cases of normal distribution; in both tests, the significance was set at p < 0.05. Third, multivariate 
analysis was performed using multiple logistic regression, using odds ratio (OR), which is interpreted 
as a positive prediction (OR > 1), a negative prediction (OR < 1), and no predictive ability (OR = 1) (Ta-
margo, 2019). These prognostic values were accompanied by the level of statistical significance (p) de-
fined as less than 0.05. Also, 95% confidence intervals were reported for these reasons, highlighting 
those that do not include the value 1, indicating a statistically significant association. Descriptive data, 
bivariate association data, and multivariate logistic regression data were analyzed using Microsoft Of-
fice Excel 2019 and the open-source statistical software Jamovi (v.2.3.28). 

 

Results 

A total of 150 university students who met the selection criteria participated in the study (47.3% women 
and 52.7% men), aged between 18 and 31 years (M = 22.24; SD = 2.53). Similarly, descriptive values for 
weight and height were recorded. Likewise, for somatotype, the endomorphic component (M = 4.38; SD 
= 1.30), mesomorphic (M = 5.08; SD = 1.62), and ectomorphic (M = 1.60; SD = 1.12) were recorded. Body 
composition was recorded through the percentage of fat (M = 27.9; SD = 6.57), muscle mass (M = 41.2; 
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SD = 4.43), and bone mass (M = 11.95; SD = 2.17). The descriptions of body proportions were detailed 
for the waist-to-hip ratio (M = 0.84; SD = 0.09), BMI (M = 23.9; SD = 3.04), skinfold index (M = 52.41; SD 
= 4.46), skeletal index (M = 91.85; SD = 12.48), acromion-iliac index (M = 82.88; SD = 10.63), and relative 
wingspan (M = 99.87; SD = 4.75). For more details on the percentage values for each variable, see Table 
1. 

 

Table 1. General characteristics of university students 

General characteristics Female (n = 71, 47.3%) 
 

Male (n = 79, 52.7%) 
Total 
f (%) 

Year of study    
2nd year 31 (54.4%) 26 (45.6%) 57 (38.0%) 
3rd year 17 (50.0%) 17 (50.0%) 34 (22.6%) 
4th year 16 (51.0%) 15 (49.0%) 31 (20.6 %) 
5th year 15 (53.5%) 13 (46.5%) 28 (18.8%) 

BMI    
Underweight 2 (50.0%) 2 (50.0%) 4 (2.7%) 

Normal 52 (54.2%) 44 (45.8%) 96 (64.0%) 
Obesity I 6 (66.6%) 3 (33.4%) 9 (6.0%) 

Overweight 19 (46.3%) 22 (53.7%) 41 (27.3%) 
Somatotype categories    

Endomorphic–Mesomorphic 21 (65.6%) 11 (34.4%) 32 (21.3%) 
Endomorphic–Mesomorph 8 (53.3%) 7 (46.7%) 15 (10%) 
Endomorphic–Ectomorphic 2 (66.6%) 1 (33.4%) 3 (2%) 

Balanced Endomorph 2 (40%) 3 (60%) 5 (3.3%) 
Mesomorphic–Endomorphic 39 (54.2%) 33 (45.8%) 72 (48%) 
Mesomorphic–Endomorph 2 (100%) 0 (0%) 2 (1.3%) 
Mesomorphic–Ectomorphic 2 (66.6%) 1 (33.4%) 3 (2%) 

Balanced Mesomorph 2 (14.3%) 12 (85.7%) 14 (9.3%) 
Ectomorphic–Endomorphic 1 (100%) 0 (0%) 1 (0.7%) 
Ectomorphic–Mesomorphic 2 (100%) 0 (0%) 2 (1.3%) 

Central 1 (100%) 0 (0%) 1 (0.7%) 
Waist–hip ratio    

Poor 13 (81.3%) 3 (18.7%) 16 (10.7%) 
Good 27 (56.3%) 21 (43.7%) 48 (32.0%) 

Excellent 39 (45.3%) 47 (54.7%) 86 (57.3%) 
Cormic index    
Short trunk 33 (50.7%) 32 (49.3%) 65 (43.3%) 

Medium trunk 27 (49.1%) 28 (51.9%) 55 (36.7%) 
Long trunk 19 (63.3%) 11 (36.7%) 30 (20.0%) 

Skeletal index    
Short legs 15 (62.5%) 9 (37.5%) 24 (16.0%) 

Medium legs 20 (80.0%) 5 (20.0%) 25 (16.7%) 
Long legs 44 (43.5%) 57(56.5%) 101 (67.3%) 

Acromio–iliac index    
Rectangular type 63 (55.7%) 50 (44.3%) 113 (75.3%) 

Intermediate type 11 (55%) 9 (45%) 20 (13.3%) 
Trapezoidal type 5 (29.4%) 12(70.6%) 17 (11.3%) 

Relative arm span    
Greater span 49 (62.0%) 30 (38%) 79 (52.7%) 
Smaller span 29 (44.6%) 36 (55.4%) 65 (43.3%) 
Equal span 1 (16.6%) 5 (83.4%) 6 (4.0%) 

 

Detailed distributions by sex and severity for cervical (NDI) and lumbar (ODI) disability are shown in 
Table 2. Of the 150 students, 76 (50.7%) presented cervical disability according to the NDI: 54 (36%) 
with mild disability, 21 (14%) with moderate disability, and 1 (0.7%) with severe disability. In contrast, 
74 (49.3%) had no cervical disability. Regarding the lumbar spine, 57 students (38%) presented disa-
bility according to the ODI: 42 (28%) with mild disability, 14 (9.3%) with moderate disability, and 1 
(0.7%) with severe disability, while 93 (62%) reported no lumbar disability.  

 

Table 2. Cervical Disability (NDI) and Lumbar Disability (ODI) in University Students 
Presence of Disability NDI   ODI   

 Women n (%) Men n (%) Total n (%) Women n (%) Men n (%) Total n (%) 
No disability 4 (26.67%) 3 (22.67%) 74 (49.3%) 5 (33.33%) 43 (28.6%) 93 (62.0%) 

Mild disability 2 (15.3%) 3 (20.67%) 54 (36.0%) 12 (46.67%) 30 (20.0%) 42 (28.0%) 
Moderate disability 6 (40.0%) 1 (10.0%) 21 (14.0%) 7 (4.67%) 7 (4.67%) 14 (9.3%) 

Severe disability 1 (1.0%) 0 (0.0%) 1 (0.7%) 1 (0.67%) 0 (0.0%) 1 (0.7%) 
Total 13 (100%) 7 (100%) 150 (100%) 25 (100%) 80 (100%) 150 (100%) 

Note. NDI = Cervical Disability, ODI = Lumbar Disability 
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Regarding the bivariate analysis, Table 3 shows that there are significant differences between the endo-
morph somatotype and the presence of lumbar disability (p < 0.05). Likewise, there were significant 
differences in body composition in terms of fat percentage and muscle mass. 

 

Table 3. Mean differences between the presence of disability and anthropometric variables 

Variable 
Disability 

DM [95% CI] p d 
Without M (SD) With M (SD) 

Somatotype      

Endomorphic 3.99 (1.23) 4.58 (1.31) -0.59 (-1.03, -0.15) 0.009ª -0.46 
Mesomorphic 4.85 (1.60) 5.21 (1.62) -0.36 (-0.92, 0.15) 0.153ª 0.14 
Ectomorphic 1.69 (0.81) 1.57 (1.26) 0.13 (-0.25, 0.51) 0.508 0.11 

Body composition      

Fat percentage 24.97 (7.44) 29.47 (5.54) -4.50 (-6.63, -2.36) < .001 -0.72 
Bone percentage 12.10 (1.59) 11.89 (2.41) 0.21 (-5.27, 0.96) 0.566 0.09 

Muscle mass percentage 42.19 (4.39) 40.69 (4.39) 1.50 (-0.00, 3.00) 0.050ª 0.34 
Proportionality      

Waist–hip ratio 0.84 (0.80) 0.84 (0.10) -0.07 (-0.04, 0.03) 0.658 -0.07 
BMI 23.45 (2.18) 24.36 (3.83) -1.11 (-2.27, 0.04) 0.059 -0.34 

Cormic index 52.19 (3.62) 52.52 (4.84) -0.03 (-0.76, 0.68) 0.900 0.01 
Skeletal index 92.59 (10.68) 91.48 (13.33) 1.11 (-3.17, 5.40) 0.608 0.09 

Acromio–iliac index 84.40 (11.35) 99.25 (7.06) 2.27 (-1.36, 5.91) 0.218 0.21 
Relative arm span 99.25 (7.06) 100.17 (2.99) -0.10 (-1.12, 0.67) 0.747ª 0.03 

Note. M = Mean; SD = Standard deviation; DM = Mean difference; CI = Confidence interval; p = Statistical significance test; d = Cohen’s effect 
size; ᵃ = Values obtained from Student’s t-test due to normal distribution. 

 

The predictors of spinal disability were body fat percentage (OR = 1.25, 95% CI: 1.03–1.52, p = 0.025) 
and BMI (OR = 1.37, 95% CI: 1.01–1.86, p = 0.042). For the cervical spine, the predictors were the ecto-
morphic component of the somatotype (OR = 4.86, 95% CI: 1.78–13.26, p = 0.002) and BMI (OR = 1.65, 
95% CI: 1.22–2.24, p = 0.001). In the case of lumbar spine disability, muscle mass percentage (OR = 1.57, 
95% CI: 1.13–2.18, p = 0.007) had a direct prediction, while the acromio-iliac index showed an inverse 
prediction (OR = 0.96, 95% CI: 0.92–1.00, p = 0.043) (Table 4).  

 

Table 4. Multiple logistic regression between kinanthropometric profile and spinal disability 

Variable 
Spinal Disability  Cervical Disability  Lumbar Disability 

β OR (95% CI) p  β OR (95% CI) p  β OR (IC 95%) p 
Somatotype            

Endomorphic -0.13 0.88 (0.36, 2.15) 0.773  0.14 1.16 (0.50, 2.70) 0.739  -0.01 0.99 (0.44, 2.22) 0.979 
Mesomorphic 0.45 1.57 (0.97, 2.54) 0.064  0.42 1.53 (0.98, 2.37) 0.060  0.13 1.15 (0.77, 1.71) 0.509 
Ectomorphic 0.92 2.53 (0.94, 6.82) 0.067  1.58 4.86 (1.78, 13.26) 0.002  0.10 1.11 (0.49, 2.51) 0.796 

Body composition            

Fat percentage 0.22 1.25 (1.03, 1.52) 0.025  0.12 1.13 (0.95, 1.35) 0.159  0.17 1.19 (0.99, 1.44) 0.070 
Bone percentage -0.02 0.98 (0.90, 1.06) 0.56  -0.03 0.97 (0.90, 1.05) 0.419  -0.01 0.99 (0.90, 1.08) 0.739 

Muscle mass percentage 0.13 1.15 (0.84, 1.58) 0.396  -0.06 0.94 (0.71, 1.25) 0.675  0.45 1.57 (1.13, 2.18) 0.007 
Proportionality            

Waist–hip ratio 0.06 1.06 (0.85, 1.34) 0.596  0.02 1.02 (0.83, 1.26) 0.850  0.08 1.09 (0.87, 1.37) 0.465 
BMI 0.31 1.37 (1.01, 1.86) 0.042  0.50 1.65 (1.22, 2.24) 0.001  0.07 1.07 (0.83, 1.38) 0.586 

Cormic index -0.11 0.89 (0.59, 1.33) 0.567  -0.04 0.96 (0.65, 1.43) 0.842  -0.08 0.92 (0.64, 1.33) 0.665 
Skeletal index -0.05 0.95 (0.82, 1.10) 0.496  -0.03 0.96 (0.84, 1.11) 0.615  -0.03 0.97 (0.85, 1.11) 0.618 

Acromio–iliac index -0.01 0.98 (0.94, 1.02) 0.334  0.01 1.02 (0.98, 1.05) 0.457  -0.04 0.96 (0.92, 1.00) 0.043 
Relative arm span 0.07 1.07 (0.98, 1.18) 0.127  0.04 1.05 (0.96, 1.15) 0.311  0.07 1.08 (0.97, 1.20) 0.152 

Note. β = log-odds coefficient; OR = odds ratio; 95% CI = 95% confidence interval. Significant p-values are bolded. 

 

Discussion 

Currently, long hours of study, limited physical activity, and prolonged postures have led to an increase 
in sedentary lifestyles among university students (López, 2020; Krifa et al., 2025). (Krifa et al., 2025). As 
a result, there is an increased risk of complications such as musculoskeletal disorders, pain, and spinal 
disability (Curotto-Winder 2022; Javier-Rivera, 2023). Characteristics such as sex, age, height, weight, 
trunk shape, somatotype, body composition, or proportionality lead to variations in body mass distri-
bution, which can affect posture mechanics and functional compensation in the spine (Espí-López, 
2019). Therefore, the objective of this research is to determine the influence of the kinanthropometric 
profile on spinal health in Peruvian university students. 
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General spinal disability. The study findings showed a significant association between the endomorphic 
component of somatotype, percentage of adiposity, and percentage of muscle mass with spinal disabil-
ity. These results are consistent with other studies showing that somatotype endomorphism is associ-
ated with postural profile, such that an increase in this component would result in altered spinal posture 
(Guzmán-Muñoz et al., 2023; Matiichuk et al., 2021). Similarly, Shariati (2018) found a significant in-
verse relationship between endomorphism and lumbar lordosis; therefore, the greater the tendency to 
accumulate body fat and gain weight more easily, the lower the tendency toward a less pronounced 
lumbar curvature. This would demonstrate that endomorphism does not automatically compensate for 
postural deficiencies like other body types. In contrast, the study by Penna et al. (2023) identifies that 
the endomorphic component has better control of postural balance and static balance in the sagittal 
plane of the spine due to greater mass. 

Various studies show that a high percentage of body fat suggests the presence of postural abnormalities 
such as increased lumbar lordosis and thoracic kyphosis angle (Grabara & Witkowska, 2024; Taspinar 
et al., 2017; Zerf, 2017). Therefore, this increase may lead to the risk of developing spinal curvature 
abnormalities, low back pain, and negatively influence spinal health, whether due to mechanical or met-
abolic factors (Baek, 2022). Clinically, this means that overweight students may experience chronic lum-
bar overload, higher risk of disc degeneration, and earlier onset of back pain, which directly affects their 
functional performance and quality of life. However, muscle mass plays an important role in stabilizing, 
protecting, and moving the spine, so a decrease in muscle volume may be associated with increased disc 
degeneration in the lumbar region. From a preventive perspective, strengthening trunk and paraspinal 
muscles should be emphasized in young adults, as it enhances load-bearing capacity and reduces vul-
nerability to spinal disability. In addition, a high proportion of body fat may indicate an increased risk 
to spinal health (Baek, 2022). 

Within the predictive model of all variables evaluated in the kinanthropometric profile, body fat per-
centage (adipose) and BMI were predictors of the presence of spinal disability. Each unit increase in 
adiposity raised the odds of spinal disability by 25%, while each unit increase in BMI raised the odds by 
37%, underscoring the clinical relevance of even modest changes in body composition. These results 
are consistent with the study by Maciałczyk-Paprocka (2017), which evaluated 2,732 overweight and 
obese children and adolescents between the ages of 3 and 18 and found that these variables predispose 
individuals to a higher incidence of certain postural abnormalities that lead to incorrect alignment of 
the shoulders and a prominent abdomen. For their part, Bayartai et al. (2022) used technology for pos-
tural analysis in adolescents, where they identified that increased BMI and obesity led to greater tho-
racic kyphosis, reduced thoracic flexion mobility, and greater lateral flexion in the lumbar region, com-
pared to young people of normal weight. Based on the above analysis, Bayartai et al. (2023) conducted 
a comparative study between overweight and normal-weight adults, finding that a higher BMI and the 
presence of obesity were associated with alterations in posture and spinal mobility, evidenced by a 
greater predisposition to thoracic kyphosis and reduced mobility in the lumbar region, compared to 
normal-weight adults. According to Prat-Luri (2023), lumbar spine disability is related to greater body 
mass and increased pain in that area. It can therefore be understood that excessive accumulation of fat 
in the body and adipose tissue increases the mechanical load and misalignment of the spine, as it forms 
part of a passive component of body stability. These findings justify the inclusion of anthropometric 
screening (BMI, adiposity, and somatotype) in preventive health evaluations of university students, as 
early identification of at-risk profiles could guide lifestyle interventions to mitigate future musculoskel-
etal complications. 

Cervical disability. To better understand spinal health, it is important to mention that the spine is com-
posed of primary and secondary curves, which serve to support, transmit load, control posture, and ad-
just the center of gravity (Kapandji, 2011). Following an embryological, anatomical, and biomechanical 
analysis, secondary curvatures develop after birth and form areas of lordosis, which are characterized 
by high mobility and constant use; therefore, they are at greater risk of injury due to excessive use, sud-
den movements, or poor posture (Busquet, 2007; Dufour & Pillu, 2018; Parsons & Marcer, 2007). That 
is why the main focus of the research is to determine the presence of disability in these secondary cur-
vatures (cervical and lumbar).  

The cervical vertebrae form the first secondary curvature of the spine. They are small structures that 
are highly vulnerable due to their great mobility, constant use, and, especially, their main function, 
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which is to support the head (Busquet, 2007; Kapandji, 2011). One of the results of this study shows that 
the ectomorphic component of somatotype is a predisposing factor for the presence of cervical disabil-
ity. This means that students with an ectomorphic build have almost five times the odds of suffering 
cervical disability compared with other somatotypes, which highlights their vulnerability to neck pain 
and functional limitations in academic contexts that require prolonged study hours. In line with this, the 
study by Pacheco et al. (2023) points out that the predominance of this component is associated with 
alterations in the postural profile of the spine, as well as the prevalence of musculoskeletal disorders in 
the neck, shoulders, and lower back. Similarly, other studies have shown that individuals with a higher 
ectomorphic proportion have variations in their biogeometric posture profile, as well as an increased 
lordotic angle and significantly higher postural inclination than other somatotypes (Matiichuk et al., 
2021; Penna et al., 2023). From a physiological perspective, the lack of muscle mass and reduced capac-
ity for stabilization in ectomorphs can generate chronic overload in cervical muscles, leading to forward 
head posture, tension-type headaches, and shoulder imbalance. 

This can be understood because a person with a thinner build, low muscle mass, small joints, and a low 
percentage of body fat tends to have less muscle strength and difficulty gaining muscle mass. This favors 
the development of poor posture patterns in ectomorphs, who tend to have a forward head posture and 
slumped shoulders, especially in contexts involving prolonged work or sedentary activities. Therefore, 
from a preventive standpoint, specific strengthening programs for the cervical and scapular stabilizers 
should be prioritized in university populations with ectomorphic characteristics, to reduce the risk of 
disability and improve long-term spinal health. 

Lumbar disability. On the other hand, the lumbar vertebrae are designed to support heavy loads due to 
their size and bone strength; however, they are also exposed to mechanical overload, postural changes 
such as postural asymmetries and pelvic tilt, and frequent degenerative processes (Kapandji, 2011; 
Sugavanam, 2024). Another finding of the present study indicated that muscle percentage and the acro-
mio-iliac index were predictive factors of lumbar spine disability. Clinically, this means that each addi-
tional percentage point of muscle mass increased the odds of lumbar disability by 57%, whereas a more 
favorable shoulder–pelvis proportion (higher acromio-iliac index) reduced the odds of disability by ap-
proximately 4%. These results emphasize that both excess muscular development and disproportionate 
trunk morphology have tangible consequences for lumbar health. 

In contrast to our findings, Ceballos-Gurrola et al. (2021) indicated that the predominance of upper limb 
muscle mass was not related to the risk of lower limb injuries or the presence of low back pain in uni-
versity soccer players with high upper limb and trunk muscle asymmetry. Other studies find significant 
relationships between narrowing of the L4 and L5 disc space in the lumbar spine and total muscle mass, 
back muscle mass, psoas muscle mass, and abdominal muscle mass. Furthermore, a reduction in the 
muscle size of the lumbar multifidus at the L5 level and muscle asymmetry increased muscle resistance 
in the muscle area (Baek et al., 2022; Mirza et al., 2025).  

In relation to the findings, it can be explained that an increase in muscle mass, especially in the trunk 
and upper extremities, can increase pressure on the lumbar spine. If this region lacks flexibility, its abil-
ity to adapt to movement is reduced, limiting the mobility of the spine and pelvis (Prat-Luri 2023). This 
suggests that students who develop excessive trunk muscle mass without concurrent flexibility training 
may experience chronic lumbar overload, stiffness, and functional limitations in bending and lifting 
tasks. A high acromioclavicular index, i.e., a shoulder segment that is wider than the pelvis, is often found 
in people with an elongated thorax whose center of gravity is higher, which affects balance and posture 
and, in turn, causes postural imbalances between the upper and lower body due to functional asym-
metry caused by postural deviations (Dufour & Pillu, 2018; Parsons & Marcer, 2007). This proportion 
can predispose students to postural instability and recurrent lumbar discomfort, underscoring the need 
for postural correction and balance training in this group. 

Limitations  

This study also had some limitations. First, not all spinal curvatures were assessed, with priority given 
to secondary curvatures, which have evidence of a higher prevalence of musculoskeletal injury. Second, 
there was no physical location on the university campus for the cineanthropometric assessment of stu-
dents. Third, the sample size did not allow for stratified regression models by sex, which could have 
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provided additional insights into sex-specific predictors of spinal disability. Although kinanthropomet-
ric characteristics differ between men and women and may influence spinal biomechanics differently, 
our models were adjusted at the global level. Future research with larger and more diverse samples 
should address this aspect to provide more tailored preventive and clinical strategies. Finally, first-year 
students did not participate, as they were at another university campus. Based on the above, it is rec-
ommended that evaluations of the physical condition of the entire spine be carried out, as well as other 
conditions such as flexibility, strength, and balance. In addition, it is suggested that studies with a larger 
sample size and in other university contexts be carried out in order to obtain more evidence of the re-
ported findings.  

 

Conclusions 

In conclusion, a greater influence of adiposity, BMI, and muscle percentage on spinal health was found. 
For the cervical spine, the predictive factors were the ectomorphic component of the somatotype and 
BMI; and for the lumbar spine, muscle percentage and the acromio-iliac index. With the identification of 
the morphological components related to spinal health, it will be possible to assess the physical condi-
tion of students from the vocational training stage onwards. 
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