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Abstract
Sex- and age-related variability in anthropometry, nutritional status, abdominal obe-
sity, and cardiovascular risk (CVR) was explored in 320 adults aged ≥ 60 years of Ha-
vana. Height, weight, waist, and body mass index (BMI) were measured. Nutritional 
status was evaluated using World Health Organization (WHO) criteria, while abdomi-
nal obesity and CVR were determined following Canadian guidelines for weight clas-
sification (GWC). Mean values were 163.1 ± 11.6 cm for height, 69.8 ± 17.4 kg for 
weight, 85.6 ± 13.2 cm for waist, and 26.1 ± 5.2 kg/m² for BMI. All measurements 
were higher in males and tended to decline with increasing age in both sexes. Preva-
lence values were 9% for underweight, 61.3% for overweight, 22.8% for abdominal 
obesity and 73.5% for CVR. Underweight was more prevalent in females and partici-
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pants aged ≥ 80 years. Overweight was more common in males but similar across 
age groups. Abdominal obesity was more prevalent in females and in the 60-79 years 
cohort, but severe CVR was more frequent in males aged ≥ 80 years. These findings 
indicate that both sex and age impact anthropometric characteristics, nutritional sta-
tus, abdominal obesity, and CVR in older adults of Havana and should be considered 
in developing public health policies. Rev Arg Antrop Biol 28(1), e128, 2026. https://
doi.org/10.24215/18536387e128 

Keywords: abdominal obesity; anthropometry; cardiovascular risk; Cuba; nutritional 
status; older adults

Resumen
Se exploró la variabilidad de la antropometría, el estado nutricional, la obesidad abdo-
minal y el riesgo cardiovascular (RCV) según sexo y edad en 320 adultos de ≥ 60 años 
de La Habana. La estatura, peso, circunferencia de la cintura e índice de masa corporal 
(IMC) fueron medidos. El estado nutricional se valoró utilizando los criterios de la Or-
ganización Mundial de la Salud (OMS), mientras que la obesidad abdominal y el RCV 
se determinaron según las directrices canadienses para la clasificación del peso. Los 
valores promedio fueron: 163,1 ± 11,6 cm de estatura, 69,8 ± 17,4 kg de peso, 85,6 ± 
13,2 cm de circunferencia de cintura, y 26,1 ± 5,2 kg/m² de IMC. Las mediciones fue-
ron superiores en los hombres y tendieron a disminuir con la edad en ambos sexos. 
Se detectó una prevalencia de 9% para bajo-peso, 61,3% para sobrepeso, 22,8% para 
obesidad abdominal y 73,5% para RCV. El bajo peso predominó en mujeres y partici-
pantes con ≥ 80 años. El sobrepeso fue más común en hombres, pero no difirió entre 
grupos de edad. La obesidad abdominal prevaleció en mujeres y participantes con 
60-79 años, pero el RCV severo predominó en hombres con ≥ 80 años. Estos hallazgos 
indican que tanto el sexo como la edad impactan las características antropométricas, 
el estado nutricional, la obesidad abdominal y el RCV en adultos mayores de La Ha-
bana y deben ser considerados en el desarrollo de políticas de salud pública. Rev Arg 
Antrop Biol 28(1), e128, 2026. https://doi.org/10.24215/18536387e128 

Palabras Clave: obesidad abdominal; antropometría; riesgo cardiovascular; Cuba; es-
tado nutricional; adultos mayores

Resumo
Foi explorada a variabilidade da antropometria, do estado nutricional, da obesidade 
abdominal e do risco cardiovascular (RCV) conformes sexo e idade em 320 adultos 
com idade ≥ 60 anos residentes em Havana. A estatura, o peso, a circunferência da 
cintura e o índice de massa corporal (IMC) foram medidos. O estado nutricional foi 
avaliado com base nos critérios da Organização Mundial da Saúde (OMS), enquanto 
a obesidade abdominal e o RCV foram determinados segundo as diretrizes canaden-
ses para a classificação do peso corporal. Os valores médios foram: 163,1 ± 11,6 cm 
de estatura, 69,8 ± 17,4 kg de peso, 85,6 ± 13,2 cm de circunferência da cintura e 
26,1 ± 5,2 kg/m² de IMC. As medições foram mais altas nos homens e tenderam a 
diminuir com a idade em ambos os sexos. Foi detectada uma prevalência de 9% para 
baixo peso, 61,3% para sobrepeso, 22,8% para obesidade abdominal e 73,5% para 
RCV. O baixo peso predominou em mulheres e participantes com idade ≥ 80 anos. 
O sobrepeso foi mais comum em homens, mas não diferiu entre os grupos etários. A 
obesidade abdominal prevaleceu em mulheres e nos participantes com 60-79 anos, 
enquanto o RCV severo predominou em homens com idade ≥ 80 anos. Estes achados 
indicam que tanto o sexo como a idade influenciam as características antropométri-
cas, o estado nutricional, a obesidade abdominal, e o RCV em adultos idosos de Ha-
vana, devendo ser considerados no desenvolvimento de políticas públicas de saúde. 
Rev Arg Antrop Biol 28(1), e128, 2026. https://doi.org/10.24215/18536387e128 
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Anthropometric measurements serve as valuable health indicators, guiding preventi-
ve and therapeutic interventions (Holmes & Racette, 2021). In older adults, they facilitate 
assessments of malnutrition and cardiovascular risk (CVR). However, aging is a complex 
bio-social process highly influenced by environmental factors, genetics, lifestyle, and so-
ciocultural conditions. All of which have shown to also affect anthropometric characteris-
tics and their clinical reliability (Norman et al., 2021). 

Body Mass Index (BMI) and waist circumference are common anthropometric indi-
cators for assessing nutritional status and CVR (Holmes & Racette, 2021; Norman et al., 
2021). The BMI cut-off points proposed by the World Health Organization (WHO) since 
1996 remain widely used to assess malnutrition, obesity, and CVR (De Onis & Habicht, 
1996). However, BMI does not provide information on body fat composition or distri-
bution, and its use can result in misclassifications, especially in older adults (Holmes & 
Racette, 2021; Khanna et al., 2022). To improve assessments, some researchers propose 
using waist circumference (Douketis et al., 2005), while others suggest adjusted BMI cut-
off values (Fryar et al., 2012; Zhang et al., 2021). Waist circumference can be used as an 
indicator of abdominal obesity and has been linked to CVR hallmarks (Holmes & Racette, 
2021; Khanna et al., 2022; Lo et al., 2021; Zhang et al., 2021).

In Cuba, current clinical diagnosis relies heavily on WHO criteria for BMI despite its 
limitations in older adults and ethnically diverse populations (Álvarez-Padrón et al., 2023; 
Bonet Gorbea et al., 2014; Cabrera González et al., 2015; da Silva Coqueiro et al., 2009, 
2010; Ramírez Barrios et al., 2022). Growing demographic aging underscores the need for 
new and comprehensive approaches to research on nutritional and cardiovascular health 
in the elderly [Ministerio de Salud Pública de Cuba (MINSAP, 2023)]. Better methodologies 
for clinical assessment can be developed if systemic and up-to-date data is available. This 
study aims to explore the sex and age-related variability in anthropometry, nutritional 
status, abdominal obesity, and CVR among older adults of Havana. 

MATERIALS AND METHODS

Study design, population, and sample

A cross-sectional exploratory survey on anthropometric characteristics, nutritional 
status and CVR was conducted from July to November 2024. This survey was part of the 
ongoing study “Envejecimiento en Miramar” (EMIRA), aiming to characterize the biolo-
gical and socio-economic dimensions of aging in the urban community of Miramar, Ha-
vana. This research adhered to the ethical principles and guidelines of the Declaration 
of Helsinki on the protection of humans in research (World Medical Association, 2013). 
In accordance with current Cuban regulations for observational and exploratory studies, 
ethical oversight and authorization were provided through institutional approval pro-
cedures at the University Clinic “Ana Betancourt”; therefore, no formal ethics approval 
code or registration number was issued. Informed consent was obtained verbally due to 
material limitations in procuring hard copies of the consent forms for all 320 participants. 
Verbal consent was obtained in the presence of a witness (family members or/and care-
givers). No a priori calculations were done for sample selection and all adults aged ≥ 60 
years residing in the study area were included.

The survey comprised two phases. In the first phase (July-August 2024), all clinical 
records of the 522 residents aged ≥ 60 years available at the local Clinic “Ana Betancourt” 
were screened. Initial sample selection was based on medical records. Candidates were 
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excluded if they: i) had passed away, ii) were hospitalized during the study or the pre-
ceding month, iii) had severe intellectual, sensory, or motor disabilities, iv) had health 
problems compromising nutritional status (e.g., dementia, dysphagia, gastrointestinal 
pathologies, diabetes, or cancer), or v) had comorbidities affecting height, weight, and 
waist circumference (e.g., scoliosis, kyphosis, lordosis, metal implants, liver disease, or ab-
dominal mass). 

In the second phase (August-November 2024), 429 older adults were contacted and 
invited to participate voluntarily in the study. Anthropometric data were obtained from 
320 individuals, representing 82.9% of the adult population aged ≥ 60 years in the study 
area. Screening occurred during scheduled clinical evaluations at the family doctor’s offi-
ce, conducted by a team of specialized personnel. The study sample selection flowchart 
is presented in Figure 1.

FIGURE 1. Flowchart of the study sample selection.
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Anthropometric measurements

Anthropometric measurements were taken during scheduled clinical examinations, 
following Airlie House Conference guidelines (van den Berg et al., 2019), using a portable 
stadiometer (Salus) for height, a portable scale (InBody H20N) for weight, and a flexible 
tape (Seca) for waist. Height and weight were measured with participants barefoot and 
lightly dressed. Height was measured to the nearest 0.01 cm at head level, with partici-
pants standing with feet together. Body weight was measured to the nearest 0.01 kg. 
Waist was measured at the end of expiration at the umbilicus to the nearest 0.01 cm, 
with participants standing. BMI was calculated as weight (kg) / height (m)² and expressed 
in kg/m². To enhance reliability and validity, all measurements were performed by the 
same medical team under consistent conditions using the same instruments. The poten-
tial impact of circadian physiological variations on weight and waist circumference due 
to gastric emptying and hydration levels was minimized by scheduling all examinations 
between 8:00 and 9:00 am after overnight fasting.

Nutritional status

Nutritional status was determined using BMI and a simplified version of the WHO cri-
teria (underweight: < 18.5 kg/m2; normal weight: 18.5 - 24.9 kg/m2; overweight: ≥ 25.0 kg/
m2) (De Onis & Habicht, 1996).

Abdominal obesity and CVR

Abdominal obesity and CVR were assessed using the classifications from the Canadian 
GWC (Douketis et al., 2005).

Data processing

Anthropometric measurements were recorded in a customized datasheet created 
using IBM SPSS Statistics (version 26.0; IBM Corp., 2019). Data were screened for biologi-
cally implausible values and outliers. Biologically implausible values were assessed using 
criteria for adult populations for height (121.9-213.4 cm), weight (22.7-317.5 kg), and BMI 
(15-90 kg/m²) (Lin et al., 2022). Outliers were identified as data points falling outside the 
range defined by three times standard deviation (SD) below or above mean sample value.

Statistical analysis

All analyses were conducted using IBM SPSS Statistics (version 26.0; IBM Corp., 2019). 
The Shapiro-Wilk test assessed normality. A post hoc power analysis was conducted to 
test the statistical power of the study sample considering previous anthropometric re-
ports (Silverman, 2025). The following fixed parameters were assumed: significance level 
(α = .05), power (1-β = .8) and effect size (f = 0.25). Actual effect sizes of each variable in 
our sample were determined using Cohen’s conventions (Cohen, 2013). 

For continuous variables (height, weight, waist, and BMI), descriptive statistics were 
reported as mean and SD, sex-related differences were assessed by Student’s t-test, and 
age-related variability was tested by one-way ANOVA and Tukey’s multiple comparisons. 
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Additionally, sex- and age-related variability of anthropometric traits were further explo-
red by the following mathematical modelling strategies: 

i) Multivariate analysis of variance (MANOVA) using crude data: The effects of age and 
sex on height, weight, waist, and BMI were examined. Age was treated as a continuous co-
variate, sex as a fixed factor, and an additional quadratic term (age²) was computed to test 
non-linear associations. The model included main effects and the age × sex interaction. 
Assumptions of linearity, normality of residuals, and homogeneity of variance-covariance 
matrices were checked prior to analysis. 

ii) Simple linear and quadratic regressions using mean values of single-age groups: Fo-
llowing the method used by the Italian Longitudinal Study on Ageing (Perissinotto et al., 
2002), mean and SD values were calculated by single-age groups (60, 61, 62, 63, 64, 65, … 
95 years) for each anthropometric measurement. Models were developed using age as an 
independent variable and mean height, weight, waist, and BMI as dependent variables. 

For categorical variables (nutritional status, abdominal obesity, and CVR), descripti-
ve statistics were reported as prevalence values (%) and sex and age groups differences 
were assessed by χ² test. Sex- and age-associated odds ratios (OR) for malnutrition (un-
derweight, overweight), abdominal obesity and CVR (moderate, high) were determined.

RESULTS

Sample characteristics

The composition of the study sample by sex and age group is described in Table 1. 
Females were more represented in the total sample and across all age groups, particu-
larly in the ≥ 80 years cohorts. Age ranged from 60 to 95 years with participants falling 
under the 60-79 years groups being the most abundant. Its mean value was 73 years for 
the total sample, 71 years for males and 74 years for females. Overall, the sample was 
representative of the study population (n = 320, 82.9% of adults aged ≥ 60 years residing 
in the study area). 

Age group 
(years)

Total Males Females

n % n % n %

All 320 100 127 39.70 193 60.30

60-69 130 40.63 59 46.46 71 36.79

70-79 110 34.37 41 32.28 69 35.75

≥ 80 80 25 27 21.26 53 27.46

TABLE 1. Sample composition by sex and age groups.

Power analysis indicated that the sample size and composition were sufficient to en-
sure adequate statistical power for comparisons by sex (males, females) or by age group 
(60-69, 70-79, ≥ 80 years). However, statistical power was not adequate for cross‑classified 
stratifications (e.g., male, or female cohorts within specific age groups). This limitation 
was particularly pronounced for male cohorts in the 70-79 and ≥ 80 years categories. 
Accordingly, patterns observed in these subgroups should be interpreted with caution. 
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Anthropometric measurements

No missing data, outliers, or biologically implausible values were found. Normality as-
sumptions were confirmed using the Shapiro-Wilk test. Table 2 presents the mean values 
for height, weight, waist, and BMI, stratified by sex and age group. 

Anthropometric variable Age group (years)
Total Males Females

Mean SD CV (%) Mean SD CV (%) Mean SD CV (%)

Height (cm) abd

All 163.1 11.6 7.1 173.5 6.9 4.0 156.2 8.5 5.4

60-69 166.2 10.9 6.6 174.0 7.7 5.7 159.7 8.8 5.6

70-79 162.8 11.4 7.0 173.9 7.1 5.3 156.2 7.6 5.7

≥ 80 158.3 11.6 7.3 171.9 4.8 3.7 151.4 6.8 4.2

Weight (kg) abd

All 69.8 17.4 24.9 80.2 16.4 20.4 62.9 14.4 22.9

60-69 73.3 16.8 22.9 81.3 14.1 19.6 66.6 15.9 20.3

70-79 69.3 18.2 26.3 79.1 11.8 25.2 63.4 12.9 26.7

≥ 80 64.9 16.0 21.5 79.5 11.7 17.4 57.5 12.4 20.1

Waist (cm) abcd

All 85.6 13.2 15.4 91.3 13.0 14.3 81.9 11.8 14.5

60-69 89.6 12.9 14.5 95.2 13.1 14.2 84.8 10.9 13.9

70-79 84.3 12.1 14.3 88.4 12.2 14.8 81.9 11.3 14.9

≥ 80 80.9 13.1 16.2 87.3 11.9 13.7 77.7 12.7 14.0

BMI (kg/m2) ns

All 26.1 5.2 19.9 26.5 4.7 17.5 25.8 5.5 21.4

60-69 26.4 5.4 20.3 26.7 3.6 17.2 26.2 6.4 21.3

70-79 25.9 5.3 20.6 26.0 6.3 18.4 25.9 4.7 24.1

≥ 80 25.7 4.7 18.4 26.9 3.5 18.0 25.1 5.2 20.1

TABLE 2. Anthropometric measurements by sex and age group.

SD: standard deviation; CV: coefficient of variation										        
a significantly higher in males (p < .05)										        
b statistically significant differences across age groups (p < .05)									       
c statistically significant differences across age groups in males (p < .05)									       
d statistically significant differences across age groups in females (p < .05)									       
ns no significant difference across sex or age groups in total sample, in males or females (p ≥ .05)

Categorical comparisons 
Significant sex differences were found for height, weight, and waist, but not for BMI 

(Table 2). Males were taller (t = 19.1, p < .001), heavier (t = 9.9, p < .001), and with larger 
waist (t = 6.7, p < .001). BMI did not differ significantly between sexes (t = 1.3, p = .21)  
(Table 2). Effect size was large for height (Cohen`s ds = 2.18) and weight (Cohen`s ds = 
1.13), medium for waist (Cohen`s ds = 0.77), and small for BMI (Cohen`s ds = 0.14).

Age differences were found to be significant for height (ANOVA: F: 12.2, p < .001), 
weight (ANOVA: F: 5.9, p < .001), and waist (ANOVA: F: 12.4, p < .001) but not for BMI (ANO-
VA: F: 0.5, p = .59). Tukey’s test revealed that 60-69- and 70-79 years groups were similar, 
and both had higher values than the ≥ 80 years group (Table 2). Effect size was medium 
for height (η²= .07) and waist (η²= .07), and small for weight (η²= .04) and BMI (η²= .01). 

Sex had a considerable effect on age-related variability. Height and weight signifi-
cantly decreased with age in females (height: ANOVA: F: 16.9, p < .001; weight: ANOVA: 
F: 6.5, p < .001) but not in males (height: ANOVA: F: 0.9, p = .40; weight: ANOVA: F: 0.2,  
p = .79). Waist significantly decreased with age in both sexes (males: ANOVA: F: 5.3,  
p = .01; females: ANOVA: F: 5.9, p < .001) but BMI did not (males: ANOVA: F: 0.4, p = .69; 
females: ANOVA: F: 0.6, p = .54). 
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MANOVA analysis using crude data 
MANOVA analysis confirmed that both sex and age could influence anthropometric 

variability. Given that the assumption of homogeneity of variance-covariance matrices 
in our sample was violated (Box`s M = 307.14, F = 30.23, p < .001) multivariate analy-
sis were based on Pillai’s trace. The overall model indicated that sex and age collectively 
explained a variance in combined anthropometric traits (Pillai’s Trace = .63, F = 121.34, 
p < .001, partial η² = .63).  However, their individual effect seemed to substantially di-
ffer. Neither age nor its quadratic term exerted significant multivariate effects (Age:  
Pillai’s Trace = .02, F = 1.23, p = .29, partial η² = .02; Age2: Pillai’s Trace = .02, F = 1.14,  
p = .34, partial η² = .02). Whereas sex showed a weak but significant multivariate effect 
(Pillai’s Trace = .04, F = 3.40, p = .01, partial η² = .04). Notably, the age-related changes 
varied between males and females (age × sex interaction: Pillai’s Trace = .06, F = 4.43,  
p < .001, partial η² = .06).

Follow-up univariate analyses revealed that sex and age seemed to impact each 
anthropometric trait differently. Univariate regression models for sex- and age-related 
variability of height, weight, waist, and BMI are presented in Table 3. The overall corrected 
models suggest that sex and age collectively explained a significant variance in height, 
weight, and waist but not in BMI (Table 3). However, none of them alone (sex, age nor its 
quadratic term) seemed to exert significant effects on either anthropometric variable. The 
age × sex interaction was significant for height but not for weight, waist, nor BMI. 

Anthropometric 
variable

Estimates
t Sig. R2 F p

Parameter B Std. Error

Heightabcd

(intercept) 142.13 30.22 4.70 .00 .57 95.21 < .001

(age) 0.45 0.86 0.53 .60

(age2) -0.01 0.01 -1.19 .24

(sex)* 0.08 7.61 0.10 .99

(sex x age) 0.24 0.10 2.26 .03

Weightabc

(intercept) 56.09 52.89 1.06 .29 .29 30.39 < .001

(age) 0.13 1.51 0.09 .93

(age2) -0.01 0.10 -0.63 .53

(sex)* 8.62 13.31 0.65 .52

(sex x age) 0.34 0.18 1.86 .06

Waistabc

(intercept) 50.75 45.03 1.13 .26 .21 18.47 < .001

(age) 1.61 1.28 1.25 .21

(age2) -0.13 0.01 -1.56 .12

(sex)* -11.59 11.33 -1.02 .31

(sexxage) -0.40 0.16 -0.26 .79

BMIbc

(intercept) 30.05 17.89 1.68 .09 .02 1.26 .29

(age) -22.34 50.95 -0.45 .66

(age2) 0.04 0.33 0.12 .9

(sex)* 534.48 450.47 1.19 .24

(sex x age) 7.64 6.18 1.24 .22

a model explained a significant proportion of variance	
b age alone was not a significant predictor						    
c sex alone was not a significant predictor		
d sex x age interaction was a significant predictor				  
* males were used as the reference group	

TABLE 3. Univariate regression models for sex- and age-related variability of anthropometric measu-
rements.
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Simple regressions using mean values of single-age groups
Simple linear and quadratic regressions for age-related anthropometric variability in 

total sample and by sex groups are presented in Table 4. In the total sample, age-related 
changes in height, weight, waist, and BMI were adequately represented by both linear 
and quadratic models. Quadratic models suggested that their age-related variability fo-
llowed an inverted U-curve shape. However, the small increase in R2 values combined 
with their considerable estimation errors suggest the quadratic models did not improve 
the explanatory power of age substantially (Table 4). 

Anthropometric 
variable Model

Unstandarized coefficients Standarized coefficients
t Sig. R2 F p

Parameter B Std. Error Beta

Heightab

Total 
sample

Linear (age) -0.36 0.07 -0.65 -4.91 .00 .42 24.07 < .001

(constant) 188.02 5.37 35.00 .00

Cuadratic (age) 0.56 1.16 1.07 0.49 .63 .43 12.19 < .001

(age2) -0.01 0.01 -1.73 -0.78 .44

(constant) 153.90 44.07 3.49 .00

Males

Linear (age) -0.11 0.07 -0.29 -1.64 .11 .08 2.69 .11

(constant) 181.46 5.28 34.40 .00

Cuadratic (age) 0.92 1.13 2.34 0.81 .42 .11 1.76 .19

(age2) -0.01 0.01 -2.65 -0.91 .37

(constant) 142.75 42.70 3.34 .00

Females

Linear (age) -0.28 0.08 -0.51 -3.38 .00 .26 11.43 < .001

(constant) 177.08 6.39 27.73 .00

Cuadratic (age) 0.81 1.37 1.48 0.59 .56 .27 5.97 .01

(age2) -0.01 0.01 -1.99 -0.79 .43

(constant) 135.73 52.37 2.59 .01

Weightab

Total 
sample

Linear (age) -0.52 0.09 -0.73 -6.09 .00 .53 37.03 < .001

(constant) 107.24 6.63 16.18 .00

Cuadratic (age) 1.75 1.38 2.45 1.26 .22 .54 20.82 < .001

(age2) -0.02 0.001 -3.18 -1.60 .11

(constant) 21.29 52.72 0.40 .69

Males

Linear (age) -0.12 0.13 -0.16 -0.86 .40 .03 0.73 .40

(constant) 87.66 10.16 8.63 .00

Cuadratic (age) 0.33 2.21 0.45 0.15 .88 .03 0.38 .69

(age2) -0.003 0.01 -0.61 -0.20 .84

(constant) 71.12 83.38 0.85 .40

Females

Linear (age) -0.52 0.11 -0.62 -4.57 .00 .39 20.91 < .001

(constant) 101.15 8.9 11.37 .00

Cuadratic (age) 2.21 1.87 2.63 1.18 .25 .43 11.89 < .001

(age2) -0.02 0.01 -3.26 -1.46 .15

(constant) -2.46 71.34 -0.04 .97

TABLE 4. Simple linear and quadratic regression models for age-related variability of anthropometric measurements in total sample and by 
sex-groups.

a significant linear and curvilinear patterns in the total sample			
b significant linear and curvilinear patterns in females but not in males			 
c significant linear and curvilinear patterns in both females and males			 
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Anthropometric 
variable Model

Unstandarized coefficients Standarized coefficients
t Sig. R2 F p

Parameter B Std. Error Beta

Waistac

Total 
sample

Linear (age) -0.56 0.09 -0.70 -5.68 .00 .49 32.24 < .001

(constant) 126.61 7.69 16.46 .00

Cuadratic (age) 2.39 1.59 3.00 1.51 .14 .51 19.09 < .001

(age2) -0.02 0.01 -3.71 -1.87 .07

(constant) 14.29 60.49 0.24 .82

Males

Linear (age) -0.38 0.15 -0.43 -2.56 .02 .18 6.53 .02

(constant) 118.30 11.27 10.49 .00

Cuadratic (age) 1.42 2.45 1.61 0.58 .57 .19 3.27 .04

(age2) -0.01 0.02 -1.18 -0.43 .67

(constant) 157.40 92.28 1.71 .10

Females

Linear (age) -0.50 0.11 -0.64 -4.80 .00 .41 23.03 < .001

(constant) 119.16 8.13 14.65 .00

Cuadratic (age) 3.68 1.6 4.70 2.29 .03 .52 16.96 < .001

(age2) -0.03 0.01 -5.35 -2.61 .01

(constant) -39.41 61.14 -0.65 .52

BMIab

Total 
sample

Linear (age) -0.09 0.03 -0.46 -2.98 .05 .21 8.86 .01

(constant) 32.18 2.24 14.35 .06

Cuadratic (age) 0.66 0.47 3.53 1.40 .17 .26 5.89 .01

(age2) -0.01 0.003 -3.99 -1.59 .12

(constant) 3.95 17.88 0.22 .83

Males

Linear (age) -0.01 0.05 -0.03 -0.15 .88 .001 0.02 .88

(constant) 27.01 3.64 7.43 .00

Cuadratic (age) -0.35 0.78 -1.34 -0.44 .66 .01 0.10 .90

(age2) 0.002 0.005 1.32 0.43 .67

(constant) 39.74 29.77 1.32 .19

Females

Linear (age) -0.13 0.05 -0.45 -2.89 .01 .20 8.39 .01

(constant) 35.41 3.60 9.84 .00

Cuadratic (age) 0.73 0.76 2.43 0.95 .35 .23 4.86 .01

(age2) -0.01 0.01 -2.89 -1.12 .27

(constant) 2.86 29.22 0.09 .92

TABLE 4 (Cont.). Simple linear and quadratic regression models for age-related variability of anthropometric measurements in total sample 
and by sex-groups.

a significant linear and curvilinear patterns in the total sample			
b significant linear and curvilinear patterns in females but not in males			 
c significant linear and curvilinear patterns in both females and males			 

Linear regression models, means, and SD of single-age groups are illustrated in Figure 2  
for each anthropometric trait, in total sample, and by sex groups. Negative associations 
between advancing age and height, weight, waist, and BMI were observed (Table 4). Slo-
pes tended to differ between each anthropometric trait. Weight and waist showed the 
most pronounced slopes, followed by height and, lastly, BMI. Notably, mean and SD va-
lues suggest substantial within-group variability, as well as considerable data dispersion, 
particularly in the ≥ 80 years cohorts (Fig. 2). 

Moreover, as shown in Figure 2E-H, considerable sexual dimorphism was revealed 
by linear models. Females presented stronger and more consistent age-related declines 
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FIGURE 2. Linear regression models, means, and standar deviation (SD) of single-age groups in total sample and by sex groups. The right 
column illustrates data corresponding to the total sample for height (A), weight (B), waist (C) and BMI (D). The left column shows data corres-
ponding to males (gray) and females (black) for height (E), weight (F), waist (G) and BMI (H). Age was expressed as 1-year groups and points 
correspond to mean values with their standard deviations represented by vertical bars.

across all anthropometric variables. In males, changes in height, weight, and BMI could 
not be captured by linear nor quadratic models. Only waist variability could be represen-
ted by both types of regressions. Conversely, in females, age-related changes in height, 
weight, and waist could be represented by both linear and quadratic models, with the 
later tending to show the strongest explanatory power. BMI variability was capture by a 
linear regression but not by a quadratic regression (Table 4, Fig. 2E-H). 
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Nutritional status

Table 5 shows the prevalence and OR of underweight and overweight. Both variables 
were found to be affected differentially by sex and age, but not significantly. Underweight 
tended to be higher in females and participants aged ≥ 80 years (χ² = 0.33, p = .57 and 
χ² = 0.42, p = .54, respectively), while overweight tended to be higher in males but was 
similar across age groups (χ² = 0.84, p = .37 and χ² = 0.51, p = .47, respectively). Moreover, 
sex affected age-related distribution of underweight and overweight, though not in a 
significant manner. Underweight tended to be more prevalent in males aged 60-79 years 
(χ² = 0.40, p = .54) and in females aged ≥ 80 years (χ² = 1.13, p = .30). Whereas overweight 
tended to be more frequent in females and males aged ≥ 80 years (χ² = 0.14, p = .73 and 
χ² = 0.52, p = .48, respectively). 

OR estimates indicated similar trends (Table 5): i) increased likelihood of underweight 
in females and participants aged ≥ 80 years, ii) increased likelihood of overweight in ma-
les but similar across age groups, iii) females who were aged ≥ 80 years and males who 
were aged 60-79 years showed the highest risk for underweight, and iv) both females and 
males who were aged ≥ 80 years presented the higher risk of overweight.

Nutritional status Age group 
(years)

Total Males Females

N % OR 95% CI p N % OR 95% CI p N % OR 95% CI p

Underweightns

All 29 9.0 - - - 9 7.1 Ref. 1.0 - 20 10.4 1.5 0.7 - 3.4 .57

60-79 21 8.8 0.9 0.3 - 2.1 .54 8 8.0 2.3 0.3 - 18.9 .54 13 9.3 0.6 0.3 - 1.8 .30

≥ 80 8 10.0 1.0 Ref. - 1 3.7 1.0 Ref. - 7 13.2 1.0 Ref. -

Normal weightns

All 95 29.7 - - - 35 27.5 - - - 60 31.0 - - -

60-79 74 30.7 - - - 28 28.0 - - - 46 32.8 - - -

≥ 80 21 26.2 - - - 7 25.9 - - - 14 26.4 - - -

Overweightns

All 196 61.3 - - - 83 65.4 Ref. 1.0 - 113 58.6 0.7 0.5 - 1.2 .84

60-79 145 60.5 0.8 0.5 - 1.3 .47 64 64.0 0.7 0.3 - 1.7 .73 81 57.9 0.8 0.4 - 1.6 .48

≥ 80 51 63.8 1.0 Ref. - 19 70.4 1.0 Ref. - 32 60.4 1.0 Ref. -

TABLE 5. Prevalence and odds-ratios of nutritional status by sex and age group.

OR: odds-ratio, Ref.: value used as reference to estimate the OR									       
ns no significant difference across sex or age groups in total sample, in males or females (p ≥ .05)	
OR for sex were calculated using males as the reference category and are presented in bold 								      
OR for age were calculated using ≥ 80 years as the reference group and are presentedwhile in regular font style

Abdominal obesity

Table 6 presents the prevalence and OR values of abdominal obesity. Abdominal obe-
sity was significantly higher in females (χ² = 12.33, p < .001) and tended to be higher in 
participants aged 60-79 years (χ² = 2.64, p = .11). Also, in both males and females, the 
60-79 years group tended to have the higher prevalence values (χ² = 0.82, p = .36 and  
χ² = 2.70, p = .10, respectively). OR estimates indicated similar patterns (Table 6): i) sig-
nificant increased risk in females, and ii) increased risk trends in participants aged 60-79 
years regardless of their sex group. 
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Abdominal obesity Age group 
(years)

Total Males Females

N % OR 95% CI p N % OR 95% CI p N % OR 95% CI p

Normalb

All 247 77.2 - - - 111 87.4 - - - 136 70.5 - - -

60-79 180 75.0 - - - 86 86.0 - - - 94 67.1 - - -

≥ 80 67 83.8 - - - 25 92.6 - - - 42 79.3 - - -

Increasedab

All 73 22.8 - - - 16 12.6 Ref. 1.0 - 57 29.5 2.9 1.5 - 5.5 < .001

60-79 60 25.0 1.7 0.9 - 3.3 .11 14 14.0 0.5 0.1 - 2.3 .10 46 32.9 0.6 0.2 - 1.1 .36

≥ 80 13 16.2 1.0 Ref. - 2 7.4 1.0 Ref. - 11 20.7 1.0 Ref. -

TABLE 6. Prevalence and odds-ratios of abdominal obesity by sex and age group.

OR: odds-ratio, Ref.: value used as reference to estimate the OR										        
a significantly higher in females (p < .05)											         
b no significant difference across age groups in total sample, in males or females (p ≥ .05)						    
OR for sex were calculated using males as the reference category and are presented in bold 						    
OR for age were calculated using ≥ 80 years as the reference group and are presentedwhile in regular font style

Cardiovascular risk

Approximately 73.8% of participants had some degree of CVR. Table 7 shows the pre-
valence and OR values of CVR. No significant differences were found in CVR prevalence 
based on sex or age group, although trends were observed. Moderate-CVR tended to be 
more prevalent in males (χ² = 1.92, p = .17) and in the 60-79 years group (χ² = 0.10, p = 
.75). High-CVR tended to predominate in females (χ² = 0.23, p = .64) and participants aged 
≥ 80 years (χ² = 1.82, p = .17). Sex influenced CVR severity, but differences were not statis-
tically significant. Moderate-CVR tended to be more frequent in males with 60-79 years 
(χ² = 0.13, p = .72) and in females with ≥ 80 years (χ² = 0.84, p = .37). In contrast, high-CVR 
tended to predominate in males aged ≥ 80 years (χ² = 2.54, p = .11) and in females aged 
60-79 years (χ² = 0.09, p = .95). 

OR estimates indicated similar trends (Table 7): i) increased moderate-CVR in males 
and participants aged 60-79 years, ii) increased high-CVR in females and participants 

CVR Age group 
(years)

Total Males Females

N % OR 95% CI p N % OR 95% CI p N % OR 95% CI p

Normalns

All 84 26.2 - - - 31 24.4 - - - 53 27.5 - - -

60-79 66 27.5 - - - 26 26.0 - - - 40 28.6 - - -

≥ 80 18 22.5 - - - 5 18.5 - - - 13 24.6 - - -

Moderatens

All 129 40.3 - - - 60 47.2 Ref. 1.0 - 69 35.8 0.9 0.7 - 1.1 .17

60-79 99 41.3 1.1 0.7 - 1.6 .75 52 52.0 1.2 0.7 - 1.7 .72 47 33.6 0.8 0.6 - 1.2 .37

≥ 80 30 37.5 1.0 Ref. - 8 29.7 1.0 Ref. - 22 41.5 1.0 Ref. -

Severens

All 107 33.4 - - - 36 28.3 Ref. 1.0 - 71 36.8 1.1 0.8 - 1.4 .64

60-79 75 31.2 0.8 0.6 - 1.1 .17 22 22.0 0.7 0.4 - 1.0 .11 53 37.9 1.0 0.5 - 2.3 .95

≥ 80 32 40.0 1.0 Ref. - 14 51.8 1.0 Ref. - 18 33.9 1.0 Ref. -

TABLE 7. Prevalence and odds-ratio of cardiovascular risk by sex and age group.

CVR: cardiovascular risk, OR: odds-ratio, Ref.: value used as reference to estimate the OR							     
ns no significant difference across sex or age groups in total sample, in males or females (p ≥ .05)						    
OR for sex were calculated using males as the reference category and are presented in bold 						    
OR for age were calculated using ≥ 80 years as the reference group and are presentedwhile in regular font style	
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aged ≥ 80 years, iii) females who were aged ≥ 80 years and males who were aged 60-79 
years showed the highest risk for moderate-CVR, while iv) females who were aged 60-79 
years and males who were aged ≥ 80 years showed the highest risk for high-CVR. 

DISCUSSION

Anthropometric traits are sex-specific 

Height, weight, and waist varied significantly between sexes. Males were taller, he-
avier and with larger waist circumferences than females. This sexual dimorphism aligns 
with previous reports (Álvarez-Padrón et al., 2023; Bonet Gorbea et al., 2014; López-Solís 
et al., 2021; Moradell et al., 2024; Usher et al., 2021) and likely reflects biocultural interac-
tions. In males, androgen-driven growth promotes greater skeletal expansion, increased 
bone density, lean mass, and visceral fat. In contrast, estrogen-driven growth in females 
is associated with lower statures, lower body mass, and preferential subcutaneous fat 
accumulation in hips and thighs (Moradell et al., 2024; Norman et al., 2021). 

These patterns are further shaped by socioeconomic and cultural factors. In Cuba, 
males often have access to better-paid jobs or higher pension funds, while females are 
disproportionately engaged in unpaid domestic labor. This disparity translates into diffe-
rential dietary and lifestyle habits. Additionally, males tend to be less body- and health-
conscious, which may contribute to the adoption of obesogenic diets (Álvarez-Padrón 
et al., 2023; Bonet Gorbea et al., 2014; Cristiá-Lara et al., 2025; Paramio Rodríguez et al., 
2021). Overall, the interaction between biological factors and socio-ecological systems 
promotes larger body proportions in males, particularly in urban settings where energy-
rich foods and sedentary lifestyles are common.

Our findings also highlight the limitations of BMI in reflecting sexual dimorphism. 
Despite significant differences in body composition, BMI values were similar between se-
xes. This insensitivity stems from its formula (weight/height²), which offsets height and 
weight contrasts. For example, a BMI of ≈25 kg/m² could correspond to both a tall, heavy 
individual (180 cm, 81 kg) and a short, lighter one (152 cm, 58 kg). Thus, BMI alone is in-
sufficient to capture anthropometric diversity and should be complemented with other 
body measurements (Douketis et al., 2005; Khanna et al., 2022).

Anthropometric measurements decrease with age in a sex-speci-
fic manner  

Overall, ANOVA and regression analysis support the notion that anthropometric mea-
surements decrease with age, though in sex-specific ways (Khanna et al., 2022; Perissi-
notto et al., 2002). While height, weight and waist showed a moderate to small decrease, 
BMI seemed to remain relatively stable. Given that most anthropometric reports in Cuba 
address adults aged ≥ 60 years as a single group, detailed data comparisons are limited 
(Álvarez-Padrón et al., 2023; Cabrera González et al., 2015; Ramírez Barrios et al., 2022). 
To our knowledge, only two studies have comprehensively explored the distribution of 
anthropometric characteristics in older Cubans. The Survey on Health, Aging, and Well-
Being in Latin America and the Caribbean (SABE) was conducted in 2000 and included 
1,905 participants aged ≥ 60 years living in Havana (da Silva Coqueiro et al., 2009, 2010). 
More recently, the Third National Survey of Risk Factors (IIINSRF) (Bonet Gorbea et al., 
2014) was conducted in 2010 and included 4,150 individuals aged ≥ 15 years residing 
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across Cuba. While the SABE study provided comprehensive data on age-related varia-
tions in older adults, neither study developed mathematical models. 

Consistent with our findings, these previous Cuban surveys reported similar down-
wards trends. We believe the main drivers underlying these patterns are common age-
associated physiological alterations. Height reduction may result from vertebral bone 
density loss, spinal compression, or postural changes. Weight decline is likely linked to 
muscle mass loss and sarcopenia, while smaller waist circumferences may reflect meta-
bolic disorders resulting in visceral fat loss (da Silva Coqueiro et al., 2010; Norman et al., 
2021). BMI appeared least sensitive to age-related changes, aligning with previous re-
ports of its inability to capture shifts in body composition (Khanna et al., 2022).

Additionally, sex-specific trajectories were detected. Females experienced more pro-
nounced declines across multiple traits, whereas males showed greater stability. Sexual 
dimorphism in lifelong body changes and their specific relationship with health have 
been widely described. However, most adjusted criteria often derived from adult popu-
lations (≥ 20 years) rather than elderly groups (≥ 60 years) (De Onis & Habicht, 1996). Our 
findings reinforce the need to adjust anthropometric diagnosis by both age and sex in 
elderly populations (Moradell et al., 2024; Perissinotto et al., 2002). 

Age-related anthropometric variability is complex and heteroge-
neous   

Taken together, our findings underscore the complexity of age-related anthropome-
tric variability. Each trait followed distinct change patterns and was differently captured 
by statistical approaches. Waist circumference showed consistent declines across all tests 
and stratifications. Height and weight exhibited robust downward trends in females and 
the total sample, but not in males. BMI was the least sensitive variable, with significant 
decreases detected only through regressions of single-age group means. These discre-
pancies highlight the importance of modeling strategies. ANOVA is more sensitive to 
between-group contrasts, while regression emphasizes continuous trends that may be 
obscured by sample size and composition (Cohen, 2013; Lin et al., 2022; Perissinotto et 
al., 2002). In our sample, categorical contrasts and linear fits of single-age group means 
provided more reliable insights than crude MANOVA analyses. 

This pattern may appear counterintuitive when compared with well-established des-
criptions of curvilinear patterns in lifespan anthropometric variability. Most population-
based studies report that height, weight, waist circumference, and BMI increase during 
youth, reach their peak in adulthood, and decline with advancing age (da Silva Coqueiro 
et al., 2009; Guo et al., 2024). However, in our sample, a linear fit appeared sufficient to 
capture these trajectories. This pattern has been identified also in older Italians (Perissi-
notto et al., 2002) and Swedes (Gavriilidou et al., 2015) and likely stems from the narrow 
age range of their respective study samples. In the present survey, though the age range 
was broad (60-95 years), most participants were concentrated in the 60-79 years cohorts 
(75% of the total sample) and their disproportional representation may be the main dri-
ver for observed linear fits (da Silva Coqueiro et al., 2009; Guo et al., 2024).

Another noteworthy element detected in our study, as well as in latest surveys of el-
derly populations of Havana, is the considerable whit-in group (sex, age) variability. In our 
sample, weight showed the highest coefficient of variation, followed by BMI, waist, and 
height in descending order (Table 2). We believe this heterogeneity could be explained 
by the high degree of ethnogenetic admixture, as well as the coexistence of diverse cul-
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tural and socio-economic backgrounds in our study sample (Cristiá-Lara et al., 2025; da 
Silva Coqueiro et al., 2009, 2010). The confounding effects of these variables in lifelong 
body development are substantial and should not be disregarded (da Silva Coqueiro et 
al., 2010; Perissinotto et al., 2002; Usher et al., 2021). Their specific impact in anthropome-
tric variability among older adults of Havana needs to be further explored and incorpora-
ted into proposed models.

Nutritional status and abdominal obesity exhibited sex- and age-
specific patterns

We detected both underweight and overweight in older Cubans of Havana with the 
latter being considerably more prevalent (Table 5). Each form of malnutrition displayed 
distinct patterns based on sex and age. Underweight was slightly prevalent in females 
aged ≥ 80 years whereas overweight was more prevalent in males aged ≥ 80 years. Abdo-
minal obesity was more frequent in females and in participants aged 60-79 years. These 
results align with findings reported in older adult populations residing in Havana (Cabre-
ra González et al., 2015; da Silva Coqueiro et al., 2009), other Cuban cities (Álvarez-Padrón 
et al., 2023; Ramírez Barrios et al., 2022), and Hispanic populations across the region (Ló-
pez-Solís et al., 2021; Moradell et al., 2024; Usher et al., 2021).

Among the previous Cuban studies, only the SABE survey established sex- and age-
specific OR for underweight and overweight (da Silva Coqueiro et al., 2009, 2010). Notably, 
trends observed in Cuban samples varied. The SABE study found underweight to be more 
likely among males while our results indicated increased odds in females. In contrast, 
overweight was less likely in males in the SABE study but in females in our sample. Both 
studies reported increased odds of underweight with advancing age but different trends 
for overweight (SABE: lower with increased age; EMIRA: higher with increased age).

These discrepancies may be explained by differences in sample composition. Our stu-
dy -EMIRA- included individuals aged 60-95 years (mean age: 73 years), whereas the SABE 
covered ages 60-102 years (mean age: 77 years), with a greater representation in the ≥ 90 
years cohort. Additionally, though both surveys focused on urban Havana, SABE included 
participants with higher socio-economic and ethnic diversity compared to the EMIRA, 
which targeted residents of Miramar neighborhoods predominantly of European descent 
and fewer discrepancies in their socio-economic level.  

Observed patterns may primarily stem from energy-dense diets, sedentary behavior, 
and age-related pathologies. Alone or combined these factors have shown to have a con-
siderable influence on nutritional health (Bueno-Antequera et al., 2023; Cabrera González 
et al., 2015; Cristiá-Lara & Cristiá-Lara, 2021; Palmer et al., 2022; Popa et al., 2017; Ramírez 
Barrios et al., 2022). While our data does not offer information about these confounding 
variables, some of our field observations may help to better understand their possible 
relationship with adequate nutrition in the local socioeconomic and cultural context. 

Older females of Havana seemed to be at higher socioeconomic disadvantages than 
their male counterparts. They often were sedentary, widowed, lived alone, had lower life-
time earnings, or tended to prioritize feeding other family members over themselves. All 
these elements have been associated with a double burden of malnutrition, frailty, and 
chronic disease burden (Alem et al., 2023; Cristiá-Lara et al., 2025; Palmer et al., 2022; Popa 
et al., 2017). Also, due to higher longevity, females tend to be overrepresented in the ≥ 80 
years group, which could be the underlying reason for their apparent higher nutritional risk. 
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Conversely, older males of Havana showcase more active lifestyles, better pensions, 
and higher caloric intake. Therefore, they appear at lower risk of underweight but hig-
her of overweight/obesity (Cristiá-Lara et al., 2025). Additionally, older males are greatly 
underrepresented in the study population and observed trends need to be interpreted 
considering possible survival bias. Particularly, males that reach ≥ 80 years may constitu-
te a more metabolic resilience group compared to their peers who died earlier (da Silva 
Coqueiro et al., 2009; Norman et al., 2021; Perissinotto et al., 2002).

CVR was common and its severity was affected by sex and age

The prevalence of CVR was considerable among older adults in Havana, irrespective of 
sex or age group (Table 7). However, its severity exhibited distinct sex- and age-specific 
patterns. Moderate CVR predominated in males and in cohorts aged 60-79 years, whereas 
high CVR was more frequent in females and in those aged ≥ 80 years. To our knowledge, 
this is the first survey in Cuba to apply the Canadian GWC rather than the WHO criteria, 
which have traditionally been favored for CVR screening on the island (Bonet Gorbea et 
al., 2014; Paramio Rodríguez et al., 2021). Thus, direct comparisons with previous reports 
are limited.

While the WHO cut-offs enhance international comparability (World Health Organi-
zation, 2011), recent studies have questioned their universal applicability, particularly in 
ethnogenetically diverse populations (Ross et al., 2020; Seyedhoseinpour et al., 2023). In 
our sample, the high degree of admixture made precise classifications based on phenoty-
pical traits challenging. Consequently, BMI-specific waist cut-offs for CVR screening may 
provide more nuanced diagnostic insights (Douketis et al., 2005). 

Based on available medical records, the CVR patterns identified by the Canadian GWC 
appear to reflect local sex-specific health trajectories. In the 60-79 years group, males 
tend to accumulate more CVR factors than females (e.g., hypertension, diabetes melli-
tus, obesity, smoking, excessive alcohol consumption). Although current public health 
protocols aim to attenuate risk progression, their CVR-associated mortality rates remain 
substantial. Consequently, the ≥ 80 years cohort is largely composed of a small number of 
lifelong healthier males and a greater proportion of females with multiple CVR diagnoses. 
As shown in Table 7, Canadian GWC outcomes appear to align with sex- and age-related 
prevalence of CVR factors and life expectancy in our sample. 

Taken together, our observations suggest that BMI-specific waist thresholds may pro-
vide comprehensive risk stratification and nuanced diagnostic insights. In the absence of 
standardized Cuban criteria, the Canadian GWC could serve as a valuable starting point. 
However, further studies are needed to comprehensively confirm its strengths and use-
fulness in Cuban samples.

Limitations

Findings should be interpreted considering the characteristics of the sample and 
methodology used in the study. While the sample was representative of the studied po-
pulation, its specific size and composition did not offer sufficient statistical power for 
precise observations in male cohorts. Thus, reported patterns need to be further confir-
med in bigger samples. Additionally, participants were restricted to urban-dwelling older 
adults of Havana and their anthropometric patterns should not be generalized to broader 
regional or national contexts. 
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Also, the presented analysis addressed all participants as a single ethno-genetic ca-
tegory, despite their diverse backgrounds and high levels of admixture. Given the docu-
mented variability of anthropometric traits across ethnicities (Fryar et al., 2012; Usher et 
al., 2021), this approach may further contribute to obscure important patterns. Lastly, the 
findings presented in this cross-sectional study do not offer rigorous information on per-
sonal anthropometric trajectories or its relationship with health, lifestyle, or socioecono-
mic correlates.

Considering all elements mentioned above further studies are needed and they 
should: i) include a bigger sample based on a priori power calculation, ii) explore possi-
ble ethno-genetic and socioeconomic correlates of anthropometric, nutritional and CVR 
variability and, iii) consider a longitudinal design to better understand individual anthro-
pometry during aging.

Strength and policy implications

A major strength of this study lies in its detailed examination of sex- and age-specific 
variability in anthropometric traits, nutritional status, abdominal obesity, and CVR among 
older adults in Havana. The combined use of ANOVA and multiple regression modeling stra-
tegies enabled the identification of distinct trajectories and highlighted methodological 
nuances in capturing variability. Another strength is the contextual approach, which inte-
grates biological, socio-cultural, and economic factors underlying observed trends, thereby 
offering a more comprehensive understanding of health patterns in aging populations.

Our findings underscore the heterogeneous and complex relationships between sex, 
age, anthropometric traits, and health in a sample of older Cubans. Fixed cut-offs for single 
anthropometric traits may lack diagnostic sensitivity compared to combined measures. 
Sex- and age-related prevalence of malnutrition, abdominal obesity, and CVR highlights 
the need for group-specific interventions. Public health policies should address the so-
cioeconomic disadvantages faced by older females while promoting healthier dietary 
and lifestyle habits among males. These observations may contribute to informed com-
munity-tailored policymaking in Havana and may serve as a reference for future research 
in populations with similar demographic and socioeconomic backgrounds across Cuba 
and the wider Caribbean.

CONCLUSIONS

This study demonstrates that anthropometric traits among older adults in Havana are 
significantly shaped by sex and age. Sexual dimorphism was evident, with males being 
taller, heavier, and having larger waist circumferences than females. Notable declines in 
height, weight, and waist circumference appeared to emerge with ageing and were more 
pronounced in females. BMI showed the lowest sensibility to sex and age-related variabi-
lity in our sample. Our data also suggest possible sex- and age-associated differences in 
nutritional status, abdominal obesity, and CVR. Nutritional status and abdominal obesi-
ty followed heterogeneous trajectories. CVR was widespread, and its severity seemed to 
vary across sex and age groups. Further studies in a larger sample where local ethnoge-
netic and socioeconomic groups are better represented are needed to confirm observed 
trends. Despite its limitations, our findings can serve as a reference for future surveys and 
inform the development of community-tailored policies aimed at improving nutritional 
and cardiovascular health in elderly populations of Havana.
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