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Background & Objectives 

Guatemala currently faces double burden of malnutrition with high incidence of stunting and increasing rates 
of childhood obesity (CO). In this study, we examined the differences in body size between Garifuna and Non-
Garifuna children and adolescents through anthropometric measurements comparison. Anthropometric 
measurements – weight (W), total height (TH), armspan (AS) -  of Garifuna (n=121) and non-Garifuna (n=84) 
youths were compared. BMI percentiles for age of the two groups were calculated using CDC Child/teen BMI 
calculator. Sagittal photographs of each participant were taken and used to estimate trunk length (TL) and leg 
length (LL). Garifuna children had a greater median TH measurement (p<0.001) and AS  (p<0.001) 
measurement but a lower median BMI percentile (p=0.001) than non-Garifuna children. Garifuna children had 
lower trunk:leg ratio (TLR) (p<0.001) and a lower estimated median trunk:total height (TTH) ratio (p<0.001), 
and a greater estimated LL(p<0.001). After adjusting for sex, the differences in these parameters followed the 
same pattern with Garifuna boys and girls having a lower TLR and TTH ratio and a greater estimated LL. 
(TLR: Boys (p < 0.001), Girls (P=0.010), TTH ratio: Boys(p<0.001), Girls (p=0.010), estimated LL: Boys(p < 
0.001), Girls (p=0.042)). In addition, we found that 2.5% of Garifuna children were stunted compared to 8.3% 
of non-Garifuna children. Garifuna children were taller than non-Garifuna children as shown by the 
differences in height and armspan.  

Methods 

Stunting is seen all over the globe and is usually more pronounced in developing nations. The world wide 
rate of stunting is 26.7%. In Latin America it is only 14% but in Guatemala it is 46.5%. This mark gives 
Guatemala the third highest rate of stunting in the world and, when compared to countries of similar size and 
GDP, it has the highest rate. Stunting is defined as being below the 5th percentile from age & sex CDC’s 
standards. It can originate in utero or immediately after birth in settings of chronic malnutrition and is an 
indicator of nutritional status early in life. When stunting occurs, nutrients needed for the growth of 
extremities are prioritized for and  reallocated to other parts of the body needed for survival. The difference in 
height between a stunted and a non-stunted individual can be attributed to difference in the length of the 
limbs. Linear growth status has been studied in various locations and communities throughout Guatemala. 
There is, however, not much information about Livingston, a village on the Caribbean coast of Guatemala. 
The population of Livingston consists of Garifuna people, who are of African descent, and non-Garifuna, who 
are of Mayan or Latino descent. Garifuna ethnic group make up 2% of Guatemalan population. In this study, 
we sought to examine the differences in body size between Garifuna and non-Garifuna children and 
adolescents through anthropometric measurement. Previous studies have shown that black African/
Caribbean children had relatively longer legs compared to other ethnic groups. We also investigated if this 
relationship holds true in a setting of chronic malnutrition.  
 

Disparities in Body Size and Body Proportion of Children and Adolescents in 
a Multi-ethnic Community on the Caribbean Coast of Guatemala 

Study sample 
In this study, we recruited a total of 214 children with ages ranging from nine to sixteen. Of the 214, 123 were 
Garifuna children (60 boys, 63 girls) and 84 non-Garifuna children (48 boys, 36 girls) and 7 children whose 
ethnicity was undetermined (4 boys, 3 girls).  All the subjects were recruited from 5 schools in Livingston. All 
subjects were minors and required consent forms to be signed by parents or legal guardian. Experimental 
procedures were explained to all subjects and subjects could refuse to participate at any point during the 
study. Our exclusion criteria was any physical limitation that could impact study analysis or/and undetermined 
ethnicity. 2  Two children were excluded from the study due to this exclusion criteria. In addition, 7 children 
were excluded from the comparison of ethnicities due to undetermined ethnicity. 121 Garifuna children (58 
Boys and 63 Girls) and 84 non-Garifuna children (48 boys, 36 girls) were included in the analysis.  
 
Anthropometric measurements  
- Weight (kg) 
- Total height (cm) 
- Armspan (cm) 
 
Other measurements 
- Sagittal photograph measurement ! Estimation of upper and lower extremities; We excluded 4 children 
because of low quality sagittal photograph. 
- BMI was calculated using CDC children/teen calculator (%) 
 
Statistical analysis 
Statistical analyses were performed applying T-tests, correlation analysis and the Mann-Whitney U test.  
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Under and Over Malnutrition 

Garifuna (n =121) Non-Garifuna (n = 84) 

 Measurement Mean ± SD Median Mean ± SD Median P value 

Weight (kg) 51.5  ± 16.9  48.4 45.6 kg ± 12.8 47.0 0.120 

Height (cm) 158.0  ± 12.5 159.0 148.8 ± 11.4 149.0 <0.001 

Armspan (cm) 162.1 ± 13.7 162.0 150.1 ± 12.6 150.0 <0.001 

BMI for age by 
Percentile 50.8 ± 30.3 50.0 59.7 ± 30.3 65.5 0.001 

Trunk:Leg 0.547 ± 0.048 0.541 0.603 ± 0.055 0.600 <0.001 

Trunk:total 0.353 ± 0.019 0.351 0.376 ± 0.021 0.375 <0.001 

Trunk Estimation 
(cm) 55.7 ± 4.7 55.6 55.7 ± 4.3 54.4 0.710 

Leg Estimation 
(cm) 102.1 ± 9.4 103.4 92.8 ± 8.7  93.8 <0.001 

Demographics 

Ethnicity and Leg length 
Ethnicity and Relative Trunk Height 

•! We were able to successfully complete recruitment, evaluation and data processing of anthropometric 
measurements of children and adolescents in a population that has not been evaluated before.  

 
•! The results of the study show that Garifuna children had a greater total height, arm span, and length length 

and a lower BMI percentile by age and trunk length even after we adjusted for height. 

•! We showed that total height had a greater correlation to leg length than it does with trunk length. 
 
•! In addition, when comparing adverse effects of malnutrition, Garifuna children and adolescents had lower 

rates of stunting and overweight but higher rates of underweight and obesity.  
 
•! Given that both groups in this study both had access to similar resources and were confined to same 

geographic region, these findings may be attributable to differences in dietary practices.  

•! Garifuna cuisine is notable for its seafood content where as Mayan cuisine is less protein rich. 
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Correlation between Trunk 
Length and Total Height 

Correlation between Leg 
Length and Total Height 

Correlations 

Coefficient p-value 

Leg Length – Total Height 0.948 < 0.001 

Correlations 

Coefficient p-value 

Trunk Length – Total height 0.699 < 0.001 


