
Abstract: Association of abdominal obesity to hypertension 
history in Panamanian college students. Introduction: 
Abdominal obesity is the excess of deposits of fat in the 
abdominal region and it is an independent risk factor for 
cardiovascular disease. Hypertension is a metabolic risk factor 
for non-communicable diseases, and it is the leading cause 
of premature death in the world. Objective: to determine the 
association between abdominal obesity and hypertension, 
hyperglycemia, and hyperlipidemia history in Panamanian 
college students. Materials and methods: Analytical cross-
sectional study carried out in 434 college students from 
four different cities of a private university in Panamá. Every 
participant in the study signed written consent. Abdominal 
obesity was established as a waist circumference of ≥80 cm 
in women and ≥90 cm in men. Hypertension, hyperglycemia, 
and hyperlipidemia history were established with the basic 
questionnaire in the STEPS World Health Organization 
Instrument. Descriptive, as well as bivariate and multivariate 
analysis, were realized using logistic regression models. 
Results: 36.41% of participants had abdominal obesity (no 
statistically significant difference was found by sex). 14.29%, 
9.22%, and 13.82% of the students surveyed reported a history of 
hypertension, hyperglycemia, and hyperlipidemia respectively 
(no statistically significant difference was found by sex). After 
adjusting by sex, age, and socioeconomic level, abdominal 
obesity was associated with hypertension antecedent 
(OR=2.06, CI 95%: 1.183-3.597, p=0.011). Conclusions: Students 
who evidenced abdominal obesity were more likely to have a 
hypertension history. The study recommends implementing 
strategies that promote healthy living habits to reduce future 
cardiovascular risk in the Panamanian university population. 
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Resumen: Asociación de la obesidad abdominal con el 
antecedente de hipertensión en estudiantes universitarios 
panameños. Introducción: La obesidad abdominal es el 
exceso de grasa en la región abdominal y un factor de riesgo 
de enfermedad cardiovascular. La hipertensión es un factor de 
riesgo metabólico asociado a enfermedades no transmisibles, 
y es la causa principal de muerte prematura en el mundo. 
Objetivo: Determinar la asociación entre la obesidad 
abdominal y los antecedentes de hipertensión, hiperglucemia 
e hiperlipidemia en universitarios panameños. Materiales 
y métodos:  Estudio transversal analítico realizado en 434 
universitarios de cuatro ciudades de una universidad privada 
de Panamá. Cada participante firmó el consentimiento 
informado. La obesidad abdominal fue establecida con una 
circunferencia de la cintura ≥80 cm en mujeres and ≥90 cm en 
hombres. Los antecedentes de hipertensión, hiperglucemia e 
hiperlipidemia fueron establecidos mediante el Cuestionario 
Básico del Instrumento STEPS de la OMS. Análisis descriptivos, 
bivariados y multivariados fueron realizados utilizando 
modelos de regresión logística. Resultados: El 36,41 % de 
los participantes registró obesidad abdominal (no hubo 
diferencia estadísticamente significativa según sexo): El 
14,29 %, 9,22 % y el 13,82 % de los participantes reportaron 
antecedente de hipertensión, hiperglucemia e hiperlipidemia 
respectivamente (no hubo diferencia estadísticamente 
significativa según sexo). Después de ajustar por sexo, edad, 
y nivel socioeconómico, la obesidad abdominal se asoció 
con el antecedente de hipertensión (OR=2,06, IC 95 %: 
1,183-3,597, p=0,011). Conclusiones: Los estudiantes que 
evidenciaron obesidad abdominal tuvieron una mayor 
probabilidad de antecedente de hipertensión. Se recomienda 
la implementación de estrategias para promover hábitos 
saludables y reducir el riesgo cardiovascular en la población 
universitaria panameña. Arch Latinoam Nutr 2024; 74(3): 
199-205.
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factores de riesgo cardiometabólico, salud del estudiante.
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Introduction 

Annually, non-communicable diseases (NCDs) 
are responsible for 41 million deaths which 
represents 74% of all deceases around the world. 
The four main types of non-communicable 

https://orcid.org/0000-0001-5185-3087
https://orcid.org/0000-0001-9904-3008
https://orcid.org/0009-0000-7108-9784
https://orcid.org/0009-0005-7088-1178
https://orcid.org/0000-0003-3773-1256


diseases are cardiovascular diseases, 
diabetes, chronic respiratory diseases, and 
cancer. Overweight/obesity, hypertension, 
hyperglycemia, and hyperlipidemia are 
metabolic risk factors that boost the risk of 
NCDs (1).

Abdominal obesity is defined as the excess 
of deposits of fat in the abdominal region, it 
represents an adverse form of obesity and an 
indicator of accumulation of triacylglycerols 
in the muscles and liver, which is why it 
is associated with cardiovascular disease, 
hypertension, diabetes, cancer, and kidney 
diseases (2). 

Scientif ic literature establishes that 
abdominal obesity is a better predictor 
of cardiovascular disease than obesity 
measured by body mass index because of 
its direct relation with visceral fat (3). The 
most conventional method for assessing 
abdominal obesity is measuring the waist 
circumference and analyzing it according 
to sex-specif ic cutoffs (4).

The World Health Organization specif ies 
that hypertension (≥140/90 mm Hg) is the 
leading cause of premature death in the 
world (5). Globally, around 1 in 4 adults 
have high blood pressure and only 50% of 
them know their condition. Additionally, 
the quantity of adults with hypertension 
raised from 594 million in 1975 to 1.13 billion 
in 2015 (6). An unhealthy diet, physical 
inactivity, excess alcohol consumption, and 
smoking are risk factors for developing 
hypertension (6). In Panama, 21.7% of the 
adult population had abdominal obesity in 
2019, according to cut-offs points stablished 
by de International Diabetes Federation 
(≥90 cm (men) / ≥80 cm (women) (7). The 
Panamanian Ministry of Health reports that 
36% of the population has hypertension (8). 
No studies were found that register data 
on abdominal obesity and hypertension in 
Panamanian college students.

Scientif ic literature has established an 
association between abdominal obesity 

and hypertension, high blood cholesterol, and 
hyperglycemia in the adult population (2,4,6,7). 
Evidence also links abdominal obesity with high 
blood pressure in college students from India (9). 
Despite this scientif ic evidence, there is not enough 
information on this topic for college students in 
Panama. 

Therefore, this study aims to determine the 
association between abdominal obesity and 
hypertension, high blood cholesterol, and diabetes 
mellitus history in Panamanian college students. 
This information is crucial for designing strategies 
to promote healthy habits in this population by 
knowing their current levels of abdominal obesity 
and metabolic risk factor antecedents.

Materials and methods

This was an analytical cross-sectional study conducted 
on 434 college students from a private university 
in Panama between June and December 2022. The 
participants were selected through convenience 
sampling and included 306 women and 128 men 
out of 525 students who were invited to participate. 
Participants belonged to the faculties of Humanities, 
Health Sciences, Law and Social-Economic Sciences. 
They were enrolled in the second and third four-month 
academic period of 2022 and were of legal age. Only 
those who voluntarily agreed to participate by signing 
the informed consent were included in this study. 
Pregnant students and postgraduate students were 
excluded from participating.

The participants were informed about the research 
objective and procedures before providing verbal 
consent and signing the informed consent during 
the assessment session. After reviewing the required 
documentation and meeting the eligibility criteria, f ive 
professionals, including three physical therapists and 
two professionals in physical culture, recreation, and 
sports, applied the basic questionnaire of the STEPS 
World Health Organization Instrument (10). They also 
measured the waist circumference using Seca 201 
measuring tape in the facilities of the Metropolitan 
University of Education, Science, and Technology, 
Panama (UMECIT).
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Abdominal obesity was the dependent variable 
established as a waist circumference of ≥80 cm 
in women and ≥90 cm in men according to the 
International Diabetes Federation cut-off points for the 
Latin American population (11). Waist circumference 
was measured at the approximate midpoint between 
the lower margin of the last tangible rib and the top 
of the iliac crest by Seca 201 measuring tape. This 
measurement was realized at the end of a normal 
expiration, with the arms relaxed and over light 
clothing in a separate room (10).

High arterial pressure, diabetes mellitus, and high 
blood cholesterol history were the independent 
variables. The information on these variables was 
obtained through the basic questionnaire of the 
STEPS World Health Organization Instrument with the 
following questions:

¿Have you ever been told by a doctor or other health 
worker that you have raised blood pressure or 
hypertension? 

¿Have you ever been told by a doctor or other health 
worker that you have raised blood sugar or diabetes?

¿Have you ever been told by a doctor or other health 
worker that you have raised blood cholesterol? (10).

Other variables such as sex, age, socioeconomic 
level, and current academic four-month period 
were also analyzed in this study. The research was 
conducted according to the Declaration of Helsinki 
and the Panamanian Ministry of Health (RESEGIS code 
2489). The Bioethics Committee of the Metropolitan 
University of Education, Science and Technology, 
Panama (UMECIT) approved this research (CBI UMECIT 
2022-06-16). Participants confirmed their participation 
in this study by signing the informed consent, 
which communicated the objective, the procedures 
to be carried out, voluntary participation, and the 
confidentiality of the data. Participants were identif ied 
by codes in the database to ensure their anonymity.

Data Analysis

This study analyzed descriptive characteristics of 
participants, describing categorical variables using 
frequencies and percentages and in the case of 
quantitative variables, depending on the distribution 
of the data, established by the Shapiro-Wilk test, 

variables that presented a normal distribution 
were described with the mean and standard 
deviation and in those that did not present 
a normal distribution, the median and the 
interquartile range were reported.

To determine a statistically signif icant 
difference according to sex, Fisher’s exact, 
Chi2, Student’s T, and Mann-Whitney's U 
tests were used. Bivariate analyses were 
performed between abdominal obesity and 
each of the independent variables, and those 
that presented values of p <0.20 entered the 
multivariate models.

Logistic regression models were used, using 
the dependent variable, such as dichotomous 
(abdominal obesity/No abdominal obesity) 
to establish the factors associated with the 
outcome of interest in this study. The data 
taken from the information collected through 
the described procedures were entered into 
an Excel database, which was exported to the 
Stata version 12.1 / IC statistical program to 
generate the results.

Results 

Most of the participants correspond to the 
female sex (70,5%), they report a medium 
socioeconomic level (85,71%), and they were 
studying the f irst part of their professional 
career (69,82%). The mean age of participants 
was 21.55 (SD: 4.77) (Table 1).

A little more than a third of the analyzed 
population registered abdominal obesity 
(36,41%). The antecedent with the highest 
report was hypertension (14,29%), followed by 
hiperlipidemia (13,82%) and hyperglycemia 
(9,22%). No statistical difference was found by 
sex (Table 2). 

After adjusting by sex, age, socioeconomic 
level, and academic four-month period, 
hypertension history was associated with 
abdominal obesity (OR:2.06, CI 95%: 1.183 – 
3.597, p= 0.011) (Table 3).
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Table 1. General characteristics of the study population stratified by sex 

Characteristics
Total  (n=434) Women (n=306) Men  (n= 128)

p-value
n (%) n (%) n (%)

Socioeconomic level

High 60 (13.82) 40 (13.07) 20 (15.63) 0,492

Medium 372 (85.71) 265 (86.60) 107 (83.59)

Low 2 (0.46) 1 (0.33) 1 (0.78)

Current academic 
four-month period

First to sixth 303 (69.82) 218 (71.24) 85 (66.41) 0,317

Seventh to twelfth 131 (30.18) 88 (28.76) 43 (33.59)

Characteristics
Total  

Median [IR] 
Mean [SD]*

Women  
Median [IR] Mean 

[SD]*

Men       
Median [IR] 
Mean [SD]*

p-value

Age 21.55 [4.77] * 21.03 [4.05] * 22.80 [6.01] * 0,0004

Current academic 
four-month period 5 [2 - 8] 5 [2 - 8] 5 [2 - 8] 0,4352

SD: Standard Deviation; IR: Interquartile Range

Table 2. Abdominal obesity and hypertension, hyperglycemia, and hyperlipidemia history  
stratified by sex in Panamanian college students.

Characteristics
Total  (n=434) Women (n=306) Men  (n= 128)

p-value
n (%) n (%) n (%)

Waist circumference* 

Normal 276 (63.59) 190 (62.09) 86 (67.19) 0.314

Abdominal obesity 158 (36.41) 116 (37.91) 42 (32.81)

Hypertension history 

Yes 62 (14.29) 48 (15.69) 14 (10.94) 0.197

No 372 (85.71) 258 (84.31) 114 (89.06)

Hyperglycemia history 

Yes 40 (9.22) 28 (9.15) 12 (9.38) 0.535

No 394 (90.78) 278 (90.85) 116 (90.63)

Hyperlipidemia history

Yes 60 (13.82) 43 (14.05) 17 (13.28) 0.482

No 374 (86.18) 263 (85.95) 111 (86.72)

Characteristic Total 
Median [IR]

Women 
Median [IR]

Men  
Median [IR] p-value

Waist circumference (cm) 78 [71-87] 78[70.15 - 87] 78.45 [71 - 87] 0.6667

* According to International Diabetes Federation criteria, IR: Interquartile Range
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Discussion 

The study provides valuable insights into the 
prevalence of abdominal obesity and metabolic risk 
factors in Panamanian college students. The finding 
of an association between abdominal obesity and 
hypertension history is particularly noteworthy, as it 
can help design effective strategies to promote healthy 
habits in this population. The study also highlights 
the alarming rate of abdominal obesity among the 
participants and the potential risk of comorbidities 
associated with it. 

Regarding abdominal obesity, 36.41% of participants 
had this risk factor. This result is higher than the 
one registered for the Panamanian adult population 
(21.07%) (7) and college students from Ecuador (25%) 
(12), and lower than college students from Bangladesh 
(39%) (13) Mexico (40%) (14) and Cuba (54.2%) (15). 
The fact that almost 4 out of 10 participants in this 
study had abdominal obesity is alarming because, in 
Panamá, this condition represents a significant risk 
factor for developing and increasing comorbidity of 
diabetes, hypertension, and reduction in High-Density 
Lipoprotein Cholesterol (HDL) (7).

A possible explanation for the result of abdominal 
obesity in this study is that in Panama, in the last 
three decades, significant nutritional and lifestyle 
changes due to social and economic factors have 
contributed to increased sedentary behavior and 
diminished physical activity levels. In the specific 
case of the Panamanian diet, frying foods and high-
sugar foods and beverages are common habits in 
this population, and daily consumption of food or 

beverages with elevated concentrations of 
sugar was associated with obesity (7).

In this study, the antecedent with the 
highest report was hypertension (14.29%), 
followed by hyperlipidemia (13.82%) and 
hyperglycemia (9.22%). This result is similar 
to the one registered in a research study that 
included 265 Panamanian college students 
that concluded that 12.45%, 11.11%, and 8.75% 
of the participants reported a history of high 
arterial pressure, high blood cholesterol, 
and diabetes mellitus, respectively (16). The 
result evidenced in this study is alarming 
considering the mean age of participants 
and is consistent with a systematic review 
that described metabolic risk factors in the 
Latin American College population (17).

The main finding of this study is the 
association between abdominal obesity and 
hypertension history which is by scientific 
evidence that has established this association 
in adult population (2,4,6,7) and in college 
students (9).  Several factors explain why 
obesity is linked to hypertension history.  
Adipose tissue releases many bioactive 
mediators that have an influence not only 
on body weight homeostasis but also on 
alterations in lipids, coagulation, and blood 
pressure (18). Additionally, the expansion of 
body volume, the higher cardiac output, the 
declined systemic vascular resistance, the 
heightened activities of rennin-angiotensin-

Table 3. Association between abdominal obesity and hypertension, hyperglycemia,  
and hyperlipidemia history in Panamanian college students. 

Characteristics OR Raw
OR adjusted by sex, age, 
socioeconomic level, and 

academic four-month period

Abdominal obesity OR CI 95% p OR CI 95% p

Hypertensionhistory 2.08 1.21 – 3.48 0.008 2.06 1.183 – 3.597  0.011

Hyperglycemia history 0.93 0.47 – 1.84 0.846 0.92 0.466 – 1.831 0.821

Hyperlipidemia 
history 1.10 0.62 – 1.92 0.738 1.07 0.605 – 1.906 0.806

CI: Confidence Interval



aldosterone, the elevated level of leptin, 
the increased free fatty acids, the excessive 
secretion of endothelin-1, and the disruption 
of natriuretic peptide activities along with 
the increased activation of the sympathetic 
nervous system are some of the factors that 
cause hypertension in obese people (19).

One of the limitations of this study is that 
there are different cutoff points definitions 
to determine central or abdominal obesity 
given by the WHO, the International Diabetes 
Federation, and the Adult Treatment panel 
III Guidelines, furthermore, cutoff point 
definitions also vary depending on sex, the 
use of different cutoff points could hamper 
comparisons among different studies (7).
One of the strengths of this study is the use 
of international cutoff points to determine 
the abdominal obesity specifically in Latin 
American population (11).

This study recommends implementing 
strategies to promote healthy living habits 
to reduce future cardiovascular risk in the 
Panamanian university population. However, 
the study has some limitations, including 
a convenience sample and cross-sectional 
design, which only establishes an association 
between the variables and not causality.

In conclusion, A little more than a third of the 
analyzed population registered abdominal 
obesity. The antecedent with the highest 
report was hypertension. After adjusting 
by sex, age, socioeconomic level, and 
academic four-month period, students with 
hypertension history were more likely to have 
abdominal obesity.
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