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Introduction 

Excess weight is a risk marker for cardiovascular disease and is associated with an increased prevalence of diabetes, 

hypertension and metabolic syndrome and premature mortality (1) and is also a potential mediator of female infertility and 

cancer (2) (3). Excess weight, particularly obesity, has recently been shown to be a poor prognostic risk factor for 

coronavirus disease 2019 (COVID-19) and psoriasis (4). Globally, in 2016, 39% of adults were overweight and 13% were 

obese (5), a situation that has not been foreign to Latin American countries such as Colombia.  

According to the National Survey of the Nutritional Situation (Encuesta Nacional de la Situación Nutricional - ENSIN), 

overweight in adults in Colombia has been increasing in recent years. In 2005, 46% of the adult population (men: 39.9% 

and women: 49.6%) suffered from this type of overweight malnutrition (6). In 2010 the figure rose to 51.2% (men: 45.6% 

and women: 55.2%) (7) and by 2015 it stood at 56.5% (men: 52.8% and women: 59.6%) (8).   

Although the evolution of this phenomenon of public health interest has been captured over time, no detailed description of 

trends in weight, height and body mass index (BMI) is reported for the country from a combined age and cuasi-cohort 

perspective. Our research aim is therefore to develop a descriptive quasi-cohort analysis in order to capture BMI trends for 

different social segments of the population in Colombia. 

 

Data and Methods 

Study design and data source 

National Survey of the Nutritional Situation (ENSIN): 

The ENSIN has been conducted every five years since 2005 and currently has three versions publicly available (2005, 2010 

and 2015). This survey analyses a representative sample of the population aged 0-64 years and collects information on 

dietary intake, breastfeeding and complementary feeding, food security, physical activity, time spent watching television 

and playing video games, nutritional status by anthropometry and biochemical indicators (6) (7) (8). 

For the purposes of the following research, we used the component of nutritional status by anthropometry and the socio-

economic and demographic information of households over 20 years of age, as defined by other national and international 

studies and surveys (9) (10) (11). 

Cross-sectional and quasi cohort approaches: 

The ENSIN is not a panel survey, because it does not follow the same subjects over time. However, given the large samples 

sizes in each wave, a longitudinal study approach using cross-sectional data was applied, similar to what was used in a 

study on obesity in Spain (11). The current study covers a decade and includes 213.240 individuals aged 20-64 (see 

Appendix Table 1). They were aggregated into a one database, who were subsequently designated to so-called birth quasi-

cohorts by subtracting their age from the year in which they were interviewed. The ENSIN has been used in different studies 

for food and nutrition analysis in Colombia (12) (13) (14) (15). Therefore, the data were considered suitable for the study of 

changes in BMI from birth quasi-cohorts. 

Variables 

The anthropometric nutritional status indicator BMI was obtained by taking the ratio of weight in kilograms over height 

squared in metres. Weight was reported in kilograms and height in centimetres. To ensure plausible BMI data, weight less 

than 30 kg (n: 31) and height less than 130 cm (n: 85) were removed. We then constructed the standard BMI categories 

underweight (levels below 18.5 kg/m2), normal (values between 18.5 kg/m2 and 24.9 kg/m2), overweight (levels between 25 

and 29.9 kg/m2) and obesity (values above 30 kg/m2) (16). 



Regarding the sociodemographic characteristics, we analysed 20-64 year olds according to 5-year age groups, 5-year birth 

cohorts, sex (male and female) and, for the data pertaining to 2010 and 2015, ethnicity indigenous, Afro-Colombian and 

other. 

Analysis 

A descriptive and bivariate analysis of the information was carried out. Using the data, the following were performed 

Kolmogorov-Smirnov test. The results of the study are presented as averages and percentages. The statistical programme 

R was used to process the data. 

 

Results 

The average BMI in both men and women has increased over the 10-year period. In men, an increase in the average BMI 

was identified particularly in the 35-39 age group in 2005, 2010 and 2015 with 25.3 kg/m2, 25.9 kg/m2, 26.7 kg/m2, 

respectively. In females, the highest increase occurred among the 55-59 age group, from 27.8 kg/m2 in 2005 to 28.2 kg/m2 

in 2010 and 28.4 kg/m2 in 2015, respectively. 

In terms of proportions according to BMI category, there was a 9.5% decline in people with “normal” weight, from 47.3% in 

2005 to 37.8% in 2015. In men, the decrease was 10.3% (52.6%, 42.3%) and in women 9.8% (44%, 34.2%). In men, the 

decline was concentrated between the ages of 35 and 59, with the largest reduction being in the 35-39 age group with 

14.4% (48.2%, 33.8%). In women, the decrease was focused between 35 and 64 years of age and it was evident that while 

in the 20-24 years age group, the normality was (65.4%, 55.4%); for the 60-64 years age group the figures ranged from 

(29.2%, 24.4%). Regarding the proportion of overweight population, an increase of 4.8% (34.1%, 38.9%) was observed. In 

men, the increase was 5.9% (34%, 39.9%) and in women 4% (34.1%, 38.1%). 

For the obesity category, between 2005 and 2015 the proportion of the population increased by 5.9% (15.4%, 21.3%). In 

contrast to overweight, men reported lower figures for obesity compared to women. By 2005, 10.5% of men suffered from 

obesity, in 2015 the figure reached 15.7%. The age group 55-59 years showed the highest increases (15%, 19.6%). In 

women, in 2005 the proportion was 18.4%, in 2015 it reached 25.7%, reporting an increase of 7.3%. Similar to men, obesity 

was higher in the 55-59 age group, which in this case exceeded 30% (30.5%, 33.9%), followed by the 60-64 age group with 

26.3%, and 33% (see Appendix Figure 3). 

Regarding the BMI trends by sex, quasi-cohort at birth and age, in men, almost all cohorts increased in average BMI as 

they move from one five-year age interval to the next until age 59, with the exception of the 1945-1949 quasi-cohort where 

the average BMI remained stable. It is noteworthy that in the 30-34 age group, the average weight decreased by 0.2 kg/m2 

between the 1980-1984 and 1985-1989 quasi-cohorts, which is statistically significant at 95%. A similar situation occurs 

with the 1985-1989 and 1990-1994 quasi-cohorts in the 25-29 age group, where the average BMI decreased by 0.3 kg/m2. 

For women, the average BMI was higher compared to men, however, the pattern of rising average BMI was also identified 

between five-year age intervals. In contrast to men, in the 50-54 age group in the 1955-1959 and 1960-1964 quasi-cohorts 

the average BMI was the same 28.2 kg/m2. In turn, in the same quasi-cohorts but in the 55-59 age group there was a 

decrease in the average BMI by 0.7 kg/m2 (Figure 1). 

At the ethnic level, information was available for 2010 and 2015. For Afro-Colombians, normal weight decreased by 7.9% 

from 44.4% to 36.5%, overweight changed from 33.1% to 35.8%, while obesity increased by 6.6% (19.4% to 26%). It should 

be noted that overweight in this ethnic group was higher in women than in men in both years. In 2010 the figures for 

overweight were 19.2% vs. 13.9% and for obesity 13.9% vs. 5.5%, while in 2015 overweight increased more among men 

(19.7% vs. 16.1%) but obesity more among women (18.1% vs. 7.9%). For obesity, the highest figures for both men and 

women were in the 45-49 age group (among men increasing from 11.8% to 26.9%) and among women respectively from 

29.7% to 42.8%). 

For indigenous people normal weight changed from 49.4% to 39.8%, overweight from 35.7% to 40.3% and obesity increased 

from 13.5% to 18.8%. Like Afro-Colombians, women had higher figures for overweight in 2010 and 2015 than men, while 

percentage point increases were similar for both sexes. In 2010 the figures for overweight were 19.5% vs. 16.2% and for 

obesity 9.6% vs. 3.9%, while in 2015 the values for overweight were 22.1% vs. 18.2% and for obesity 13.2% vs. 5.6%. For 



obesity, the highest figures for men were in the 60-64 age group (8.7% to 20.1%) and for women in the 40-44 age group 

(20.7% to 32.7%). 

With respect to subjects belonging to other ethnicities, a decrease in normal weight of 5.2% (43% to 37.8%), an increase in 

overweight from (36.4% to 39.1%) and in obesity from (18.3% to 21%) was found between 2010 and 2015. As with previous 

ethnicities, overweight was higher in women than in men and increased over time, but to a lesser extent. In 2010 the figures 

for overweight were 20.7% vs. 15.8% and for obesity 12.6% vs. 5.7%, while in 2015 the values for overweight were 21.3% 

vs. 17.8% and for obesity 14% vs. 7%. For obesity, the highest figures for men were in the 55-59 age group 16.4% to 19.9% 

and for women in the 60-64 age group 32.5% to 36.7%.  

Preliminary results of BMI trends by ethnicity indicated that in Afro-Colombian men the highest figures were reported in the 

40-44 age group, with increases across the successive 1965-1969, 1970-1974 and 1975-1979 quasi-cohorts of 1.2 kg/m2 

(respectively, 25.8 kg/m2, 26.5 kg/m2, 27 kg/m2). In Afro-Colombian women, the highest values were found in the 45-49 age 

group among the 1960-1964, 1965-1969, 1970-1974 quasi-cohorts, with an increase of 1.3 kg/m2 (27.7 kg/m2, 29.2 kg/m2, 

29 kg/m2). In indigenous men, the average BMI was higher in the 55-59 age group among the 1950-1954, 1955-1959, 1960-

1964 quasi-cohorts, with an increase of 1.3 kg/m2 (26.2 kg/m2, 27.4 kg/m2, 27.5 kg/m2). In indigenous women, the average 

BMI was higher in the 40-44 age group in the 1970-1974 quasi-cohort with 28.1 kg/m2, it should be noted that in the 1965-

1969 quasi-cohort the average was 26.9 kg/m2, which generates an increase of 1.2 kg/m2, however, in the 1975-1979 quasi-

cohort the average decreased to 27.6 kg/m2. For other ethnicities, in males the average BMI was higher in the 35-39 age 

group among the 1970-1974, 1975-1979, 1980-1984 quasi-cohorts, with an increase of 1.1 kg/m2 (25.9 kg/m2, 26.5 kg/m2, 

27 kg/m2). In women the average BMI was highest in the age group 60-64 years in the 1945-1949, 1950-1954, 1955-1959 

quasi-cohorts with an increase of 0.6 kg/m2 (28.2 kg/m2, 28.1 kg/m2, 28.8 kg/m2) (Figure 2). 

Discussion 

Preliminary research results suggest that Colombia has undergone a nutritional transition in which overweight and obesity 

increased between 2005 and 2015. This increase was concentrated at ages over 35 years, i.e. from the 1960-1964 birth 

quasi-cohort onwards; although among women, increases in excess weight was also evident among women aged 60-64 

years. According to the existing literature, it has been shown that in European (17) and Latin American (18) countries excess 

weight is higher in women than in men. In fact, research with an ethnic focus also reports this affirmation (19). It should also 

be taken into account that in Colombia only until in 1975 was the National Health System created, which did not have 

universal coverage, and only in 1991 was the right to health incorporated as a public service, under the control and direction 

of the State (20), historical fact that may be related to the nutritional and health status of individuals in these age groups. 
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Appendix  

Table 1. Number of after-screening sample cases used in the analysis by sex, age and quasi birth-cohort  

Quasi birth-cohort 
 

Age group 

20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 

Males 
1940-1944         1030 
1945-1949        1381 1899 
1950-1954       1791 2293 2021 
1955-1959      2089 2750 2340 743 
1960-1964     2400 3361 2939 887  
1965-1969    2516 3739 3164 1050   
1970-1974   2608 3780 3282 1078    
1975-1979  2976 3953 3173 1105     
1980-1984 3534 4509 3700 1111      
1985-1989 4672 3891 1273       
1990-1994 4421 1383        
1995-1999 1489         

Females 
1940-1944         1498 
1945-1949        2127 2401 
1950-1954       2782 3053 2517 
1955-1959      3746 4183 3074 947 
1960-1964     3886 4728 3734 1228  
1965-1969    4299 5146 4007 1393   
1970-1974   4302 5181 4141 1335    
1975-1979  4584 5293 4395 1366     
1980-1984 5096 5773 4638 1557      
1985-1989 5521 4743 1610       
1990-1994 5189 1721        
1995-1999 1715         

Source: micro-data from the ENSIN 2005-2015. Own calculations 


