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Introduction 

Cardiovascular diseases are often associated with 
large amount of adipose tissue which is largely 
determined by inadequate nutrition and other 
unhealthy lifestyle factors. Recent studies show that 
not only the amount of adipose tissue but also its 
distribution is important for the risk of 
cardiovascular diseases. Visceral adipose tissue is 
associated with higher risk than subcutaneous 
adipose tissue. Studies have revealed that visceral 
adipose tissue depots on the heart known as 
epicardial adipose tissue (EAT), due to their direct 
relation to myocardium and coronary arteries, have 
predominant local effects and seem to play a key 
role in the development of coronary artery and other 
cardiovascular diseases. In addition, measurement 
of VAT depots has been found to provide information 
above and beyond easily obtainable clinical 
anthropometric measurements such as body mass 
index (BMI) and waist circumference which have 
been used in a majority of studies, especially in 
public health. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Donatas Austys1, Nomeda Valevičienė2,3 and Rimantas Stukas1 

1Department of Public Health, Institute of Health Sciences, Faculty of Medicine, Vilnius University, Vilnius, Lithuania 
2Department of Radiology, Nuclear Medicine and Medical Physics, Institute of Biomedical Sciences, Faculty of Medicine, 

Vilnius University, Vilnius, Lithuania 
3Center of Radiology and Nuclear Medicine, Vilnius University Hospital Santaros Klinikos, Vilnius, Lithuania 

The aim of the study 
to assess abdominal and cardiac adipose tissue 
depots among adults with various cardiovascular 
diseases. 

Material and Methods 

The total number of 313 adults aged 30 to 65 years with various cardiovascular diseases was involved. The sample 
consisted of 38.0% females and 62.0% males. Medical records were used to define disease profiles and form 
groups of individuals with diagnosed myocardial infarction (MI), coronary artery disease (CAD) without MI, and 
hypertension (HT) without CAD or MI (respectively, 65, 53 and 141 adults). Control group consisted of 54 
individuals with none of these diseases. Weight and height for BMI calculation, physical activity at work, leisure-
time physical activity and consumption of vegetables, fruits, grain products, eggs, fish, meat, milk (and their 
products) were assessed using a questionnaire. MI, CAD, HT and control groups were formed so that distribution by 
gender, nutritional habits and physical activity among them was similar (p>0.05). Volume of EAT, also abdominal 
visceral and subcutaneous adipose tissue (respectively, VAT and SAT) were measured on magnetic resonance 
tomography images. Short-axis end-diastolic images of the heart from the basal plane to cardiac apex were used 
for measurement of EAT volume. Five transverse abdominal images centered at gender-specific lumbar 
intervertebral levels (females, L3–L4; males, L2–L3) were used for VAT and SAT volume calculation. 

 

Results 

Median age of the individuals with diagnosed MI, 
CAD or HT was 54(48-58) years, BMI - 28.4(24.8-31.5) 
kg/m2. Median SAT, VAT and EAT volumes were 
5446.2(3988.8-7747.3) cm3, 5642.9(3881.0-8704.7) 
cm3 and 144.0(117.1-169.0) cm3, respectively. All these 
variables were lower among controls (p<0.05). 
Respectively, their medians in the control group 
were: 46(43-53) years, 24.8(22.3-27.6) kg/m2, 
4340.1(2863.1-5927.0) cm3, 3620.6(2657.3-5572.8) 
cm3 and 107.7(89.4-135.3) cm3. BMI, also SAT and VAT 
volumes were similar in MI, CAD and HT groups 
(p>0.05). Age and EAT volume were similar in MI and 
CAD groups (respectively, 56(50-59) years, 
154.1(134.3-178.7) cm3, p>0.05) but were lower in HT 
group (respectively, 53(45.5-57) years, 129.0(109.1-
157.0) cm3, p<0.05). 

Calculation of volume of adipose 
tissue depots using magnetic 
resonance images:  

a) locations for measurement of 
abdominal fat depots, 

b) SAT (horizontal lines) and VAT 
(diagonal lines) area 
measurement on transversal 
images of abdomen, 

c) EAT area measurement on one 
of end-diastolic short-axis cardiac 
images, 

d) EAT measurement locations 
shown on the end-diastolic long-
axis image. 

CARDIOVASCULAR DISEASES AND ADIPOSE TISSUE 
DEPOTS IN DIFFERENT ANATOMIC LOCATIONS 

Proportions of median BMI, epicardial, abdominal visceral and subcutaneous adipose tissue volume to maximum median of each 
group. Maximum possible value for columns of males and females in this chart was 50%.  

Conclusions 

Larger depots of EAT, also abdominal SAT and VAT 
are associated with HT, CAD and MI. Measurement 
of EAT volume may be most beneficial in 
stratification of adults by the risk of various 
cardiovascular diseases. 

a) b) 

c) d) 
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Main message 

EAT volume may be more beneficial than BMI, VAT or SAT volume in stratification of adults by the risk of various 
cardiovascular diseases. 
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 A total of 40 children aged between 8 and 11 years and attending

Tunisian schools were recruited.

 The protocol was approved by the Ethic Committee on Human

Research of the National Institute of Nutrition and authorized by the

Ministry of Education.

 Body composition was determined by the Deuterium oxide

dilution technique.

 PA was determined by the PAQ-C.

 An objective monitoring of PA and sedentary time was achieved

by use of ActiGraph GT3X + accelerometers.

Physical activity (PA) has been identified as an important agent in the prevention of chronic diseases such as obesity, cardiovascular

diseases, and metabolic syndrome. Children’s physical fitness has decreased and obesity has increased globally over the past few

decades. The knowledge on levels and patterns of PA in children is limited, due to the difficulty of precisely measuring this complex

behavior in normal daily living.

The first specific purpose of the present study is to provide preliminary data on physical activity among Tunisian public school children using

two commonly methods, PAQ-C (Physical Activity Questionnaire for Older Children) and accelerometer. The second purpose is to correlate

the PA with weigh status and body composition determined by deuterium dilution analysis.

Background/Objectives 

General characteristics

 The characteristics of the children are presented in Table 1.

 Body fat mass (FM) determined by the D2O technique is

significantly higher in girls compared to boys (p<0.001).

 The deuterium dilution technique showed that 42.5% (17/40) of

children was overweight/obese.

PA Level assessed by PAQ-C Questionnaire

PA characteristics are summarized in Table 2.

 PA score determined by the PAQ-C was significantly higher in

boys than in girls (p=0.004).

The proportion of children engaged in light and moderate PA didn’t

differ significantly according to sex.

Subjects/Methods

This preliminary study indicates that only half the school children

comply with health-based guidelines for PA and sedentary

behavior. This study shows also difference in accelerometer and

PAQ-C for the assessment of PA in children and suggests that

obesity was associated with decreases of PA in Tunisian children.

Conclusion
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Total subject

(n=40)

Boys

(n=21)

Girls

(n=19)

P value 

Age (year) 9.34±0.94 9.27±0.88 9.41±1.01 0.635

Weight (kg) 33.82±7.76 31.59±6.24 36.05±8.61 0.056 

Height (cm) 138.39±7.67 137.14±6.90 139.64±8.35 0.285

Wc (cm) 61.95±5.67 60.77±4.58 63.14±6.48 0.170

BMIZ 0.41±1.32 0.22±1.38 0.60±1.25 0.343

HAZ 0.39±0.79 0.23±1.17 0.55±0.91 0.181

% FM D2O
26.92±8.01 22.69±5.11 31.14±8.24 <0.001 **

Table 1. General characteristics of children

Wc: Waist circumference; BMIZ: Body Mass Index z-score; HAZ: Height-for-age z-

scores; %FM D2O : percentage of fat mass determined by deuterium dilution technique

Accelerometer Normal weight

(n=23)

Overweight/ Obese

(n=17)
P value

Average MVPA (min/day) 67.68±20.98 49.07±19.09 0.007*

% Met 60 min MVPA daily, 

(n=19)
60.9% (14/23) 29.4% (5/17) 0.049*

Table 2. Physical activity and sedentary behaviors by sex 

Overall 

(n=40)

Boys

(n=21)

Girls

(n=19)

P 

value

P
A

Q
-C

Mean score 2.55±0.67 2.82±0.71 2.24±0.47 0.004*
% PA level

Light level (score<=2) 20% (8/40) 14.3% (3/21) 26.3% (5/19) 0.348

Moderate (score= [2-4]) 80% (32/40) 85.7% (18/21) 73.7% (14/19)

A
c
c
e

le
ro

m

e
te

r

Average MVPA 

(min/day)
59.77±22.01 68.82±17.30 49.76±22.71 0.005*

% Met 60 min MVPA 
daily

47.5% 
(19/40)

66.7% 
(14/21)

26.3%
(5/19)

0.014*

PA variables assessed by Accelerometer

 Table 2 shows that average MVPA (moderate and vigorous physical

activity) was significantly higher in boys than girls (p= 0.005).

The proportion of boys who spent more than 60 min per day in

MVPA was significantly higher compared to that found in girls

(p=0.014).

 No correlation was observed between mean score of PAQ-C and

average MVPA between the two methods of assessment of PA

(r= 0.119).

Table 3. Physical activity and sedentary behaviors by weight status 

according D2O methods

Comparison of physical activity level between normal-weight

and overweight children

 Average MVPA was significantly higher in normal weight than

overweight and obese group (p=0.007).

The proportion of overweight children who spent more than 60 min

per day in MVPA was significantly higher than that of normal-weight

(p=0.049).

1. Reilly JJ, Penpraze V, Hislop J, Davies G, Grant S, Paton JY: Objective measurement of physical activity and sedentary behaviour: review with new data. Arch Dis Child Educ Pract Ed 2008;

93: 614–619.

2. Kowalski KC, Crocker PRE, Donen RM: The Physical Activity Questionnaire for Older Children (PAQ-C) and Adolescents (PAQ-A) Manual. Coll Kinesiol Univ Saskatchewan 2004: 1–37.

3. IAEA. International Atomic Energy Agency. Introduction to Body Composition Assessment Using the Deuterium Dilution Technique with Analysis of Urine Samples by Isotope Ratio Mass

Spectrometry. IAEA Hum Heal Ser no 13. 2010.
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The Association of the Dietary Approaches to Stop Hypertension 

（DASH Diet）with Obesity in Chinese Schoolchildren 
Liubai LI, Xulong WU, Jun MA 

Institute of Child & Adolescent Health, School of Public Health, Peking University Health Science Center. 

Beijing 100191, China    Email: liubai@bjmu.edu.cn   INDICO/Abstract :   57 

Background and Objectives: Obesity prevention and control is one of the work priorities in the prevention of 

the non-communicable chronic diseases (NCDs). The effect of the Dietary Approaches to Stop Hypertension 

(DASH diet) in child obesity is unknown.  

Objective To study the association between the DASH diet pattern and the risk of child obesity.  

Results: 36.5% of the participants were overweight or obese. The average BMI (kg/m2) was 21.0±4.3(kg/m2, 
and the BMI-Z score was 0.54±1.38.  

Methods: A cross-sectional study was conducted in 10-18-year schoolchildren (n=3868, 51.5% were boys) 

recruited with clustered sampling in 21 suburb or urban schools across China in 2012. A self-filling structured 

Food Frequency Questionnaire (FFQ) was used to collect the frequencies and portion size of DASH Diet 

components (fruits, vegetables, meat, high fiber grains, milk, nuts, and desserts), physical activity, and leisure 

screen time. The DASH Scores was calculated  according to literatures and revision, with the higher DASH 

Score represented a healthier dietary pattern (ranged 0-7). Overweight and obesity were defined according to 

the  Cutoff Values of Body Mass Index (BMI) for Chinese Children. Logistic Regression Analysis was used to 

test the association between the DASH Score and the obesity indicators.  

Conclusions The DASH diet is negatively associated with the risk of child obesity in Chinese children.  

KEYWORDS Dietary Approaches to Stop Hypertension (DASH Diet), China, Schoolchildren, Obesity 

Table 1. The Association of the DASH Score and overweight/obesity 
              -Logistic Regression Models 

Quartiles of the DASH Score （OR; 95%CI）** P-trend   Models Q1 Q2 Q3 Q4 
 Crude   OR 

1 0.847（0.704,1.021） 0.758*（0.829, 0.913） 0.672*（0.556, 0.812） ＜0.001 

Model 1 1 0.897（0.718，1.122）   0.795*（0.634, 0.997） 0.671*（0.533, 0.846） 0.006 

Model 2 1 0.919（0.731，1.157） 0.849（0.672，1.072） 0.743*（0.583, 0.947） 0.101 

* P<0.05  **Odds Ratio (95% Confidence Interval) 
Model 1: adjusted child age, gender, parents’ education levels, family SES, and the urban/rural areas; 
Model 2: based on Model1, adjusted physical activity frequency per week and the leisure screen time 
per day 

p＜0.001  

Figure 1.  

There were differences 

across the DASH Score 

quartiles in the 

overweight rates, BMI, 

and BMI-Z scores. 

Table 1. 

The obesity risk in the 

highest score group Q4 

was 32.9% lower than 

in the Q1, and the 

group Q3 was 20.5% 

lower than Q1. 

mailto:liubai@bjmu.edu.cn
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DIETARY PATTERN ASSOCIATION WITH 

OVERWEIGHT AND OBESITY  

IN   URBAN UKRAINIAN POPULATION  

Mariana Romanenko1, Dmytro Krasnenkov1, 
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1D.F. Chebotarev State Institute of Gerontology  

2V.P. Komisarenko State Institute of 
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Background. Because of economic and social crisis in Ukraine 

nutrition of many people is unbalanced and deficient for some 

nutrients, especially for protein. The diet studies in different age 

groups with or without metabolic risk factors is of interest due to 

possible nutritional risks.  

 

Aim. To study the nutrition in urban Ukrainian population and its 

relationship to anthropometric indicators of obesity.  

Methods. 60 middle aged people (35-59 years) were examined. 

Body weight, body mass index (BMI) and waist circumference (WC) 

were measured. The food intake was evaluated by the method of the 

24 hour food diary for three days augmented by weighing method. 

For statistical analysis non-parametric methods were used. The 

Spearman correlation coefficients were considered significant at p 

level < 0.05.  

 

Results. In middle age people positive correlations of meat products 

consumption with body weight (r = 0.43), BMI (r = 0.35) and WC (r = 

0.47) were found; and, correspondingly, higher consumption of 

animal protein was associated with higher body weight (r = 0.39), 

BMI (r = 0.29) and WC (r = 0.38). 

Fig. 3. Sex differences in meet 

consumption 

p=0.009 Fig. 1. Correlation between WC and meet intake. 

The important is an association of processed meat intake with WC 

(r = 0.28) in middle age people, its consumption was about 1/3 of 

the total meet food amount. Aditionally, fat and energy 

consumption were associated with body weight (r = 0.38 and r = 

0.31) and WC (r = 0.40 and r = 0.35). Men consumed significantly 

more meet food than women (153,3±16,4 g/day vs 103,5±9,5 

g/day; p=0.009). So in men the relationship between 

anthropometric indicators of obesity and animal protein intake 

became stronger but it was not revealed in women.  

A very low (2016 -1.34%), but growing (2003 - 0.83%) level of 

childhood obesity in Ukrainian population and the high level (2016 - 

22%) of adulthood obesity are existing simultaneously. Traditionally 

children, especially of early age, have more balanced diet and 

have more physical activity than adults do, which determine such a 

large gap. Nevertheless, the question about validity of childhood 

obesity data is raised due to used methods for obesity 

assessment. In addition, analysis of young people diet showed 

nutritional risks such as low level of protein and fiber, high level of 

mono- and disaccharides, which indicates an increased risk of 

metabolic disorders in later life and we suggest the same situation 

with children and adolescents nutrition. Therefore, the RER/6/034 

project could help to clarify situation about childhood obesity in 

Ukraine and help to fight against the growing obesity in 

adolescence and adulthood. 

Conclusion. Thus, sex differences between dietary pattern and 

anthropometric indicators of obesity were revealed for middle age 

people which concern the consumption of meat. The nutritional risk 

for middle age obese persons is higher animal protein consumption 

associated with higher fat and energy intake. It raises a question to 

quality of animal protein source consumed and to overall energy 

intake that should be considered while composing diet 

recommendations. Metabolic and nutritional risks studying in 

childhood and adolescence is important for preventing the growing 

obesity prevalence in adulthood. 

Fig. 2. Correlation between WC and animal protein 

intake. 

p=0.009 

0 

40 

80 

120 

160 

meat food consumption 

g per day 

women men 

p=0.009 p=0.009 





Clinical Markers of the Metabolic Syndrome and Insulin 
Resistance in Youth from Northern Mexico

Villegas-Valle, R.C1; Gallegos-Aguilar, A.C. 2; Díaz-Zavala, R.G. 1; 
Robles-Sardin, A.E. 2; Valencia-Juillerat, M.E. 1

Funding: This research was supported by the IAEA CRP E4.30.19. on “Body fat and its relationship with 
metabolic syndrome indicators in overweight pre-adolescents and adolescents", under the contract MX-14113.

Background
In Mexico, almost 4 of every 10 children/adolescents are
overweight or obese (1). Obesity is associated to cardiometabolic
alterations, such as insulin resistance (IR), that could initiate more
complex scenarios such as the metabolic syndrome (MS). Some
studies show that clinically useful markers of IR, such as Acanthosis
nigricans (AN) might detect early glucose metabolism alterations,
but its association with IR has been inconsistent (2).

Objective
To find the best predictors of insulin sensitivity (ISI0,120) in youth (9-
17 y) from Northern Mexico, including possible new markers such as
leptin and adiponectin. Additionally, we aimed to develop a useful
BIA equation to calculate body fat % in the clinical setting.

Study design:  Cross-sectional study, carried out in 2 visits within 2-3 
days: (1) Biochemical measurements, 

(2)Deuterium dilution for body composition. 
Approved by CIAD Ethics Committee. 

Sample:  A total of 131 male and female youth 9-17 y from the urban 
area of Hermosillo, Sonora, Mexico; invited by radio/newspaper 

advertisement. 

Results
Table 1. Participant’s characteristics by presence of Acanthosis nigricans (n=131).

Conclusions

Abbreviations: DXA, dual x-ray
absorptiometry; BIA, bioimpedance
analysis. 

1Department of Chemical and Biological Sciences, University of Sonora, México; 
2Nutrition Department, Research Center for Food and Development, CIAD; Sonora, México.

Subjects and methods

Venous
blood draw

(glucose, insulin, lipid
profile)

FFM(kg)= [0.7915 + (Height2 /R) + (0.6152*BW, kg) + 0.1759 Xc]-12.7007 
(R2= 0.987, SRMSE= 1.39 kg)

Where: BW, body weight; R is resistance; ohms; Xc is reactance, ohms.

BIA equation for Fat-free Mass (FFM) calculation in youth (9-17 y)

from FTIR-D2O dilution

The best predictors of insulin sensitivity were BMI-Z, abdominal fat,
leptin and adiponectin. Even though Acanthosis nigricans was not a
predictor of insulin sensitivity, it was a good marker of some
cardiometabolic alterations in Mexican youth, which might make it
useful for screening of early cardiometabolic alterations in this
population.

REFERENCES: (1) Encuesta Nacional de Salud y Nutrición 2016; México; (2) Singh R, Shaw 
J, Zimmet P. Pediatr Diabetes. 2004; (3) IAEA Health Series Manual No. 12.

Biochemical measurements

Glucose
load (75 g)

Blood
pressure

Anthropometry

DXA Scan

BIA
Waist

circumference
Acanthosis
nigricans 

assessment

2 h-Venous
blood draw

(glucose, insulin)

Body composition by deuterium dilution (D2O)

Dose:
• 30 g D2O 99.8% to

participants >60 kg 
body weight

• 0.5 g D2O 99.8%  per 
kg of body weight for
participants <60 kg

Equilibrium time:
2 saliva samples

were taken at 3 hrs
and 4 hrs post-

doce (5 mL each)

Baseline
• Saliva sample

(5 mL) 
• Body weight

and height

Fig. 1 Deuterium dilution (D2O) protocol (from IAEA Health Series No.12)(3) 

Sample Analysis:
Fourier Transform

Infrarred
Spectroscopy

(FTIR)

Mean + SD or geometric mean (CI 95%) are shown. 

Fig. 2 Adiponectin and leptin concentration median levels in participants with different number of components
of the metabolic syndrome (MS).

Table 2. Resulting predictors of insulin sensitivity (ISI0,120) in our study.

Contact e-mail: consuelo.villegas@unison.mx

INDICO Abstract
ID: 167
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Nutritional Status and Prevalence of Diabetes among Artisans in Abeokuta Local 

Government Area, Ogun State

Oladoyinbo C.A., Oyalowo M.O. Abiodun M.A. and Akinbule O.O.
Federal University of Agriculture Abeokuta

(Oladoyinbo C.A. cathbadejo@gmail.com; oladoyinboca@funaab.edu.ng) 

INTRODUCTION
• It is reported that by 2030, developing countries will contribute 77.6% to the total number of diabetic cases in the world and Africa has the highest morbidity and mortality of all non-

communicable diseases due to the growing urbanization, lifestyle changes and nutrition transition.

• Nigeria has the largest number of people (1.702.900 new cases in 2015) with diabetes in Africa and there has been a continued rise in the disease and its complication.

• The rate of lower limb amputation as a complication of diabetes has increased significantly in Nigeria.

• Modifiable factors that increases the risk for diabetes include, excess weight, poor dietary habits, lifestyle (alcohol and tobacco smoking).

• More data are needed on the prevalence of diabetes in all local groups in order to plan and prioritize health programs.

International Symposium on Understanding the Double Burden of Malnutrition for Effective Interventions

Vienna, Austria from 10-13 December, 2018. 

Vienna, Austria

METHODS
The cross sectional study was conducted among 300 artisans selected by simple random sampling technique was from five communities in Abeokuta South Local

Government Area, Nigeria. Respondents who were selected ave never being diagnosed of diabetes or hypertension. Ethical Approval was obtained from State

Hospital Sokenu Abeokuta Ogun State with ethical approval number SHA/RES/VOL2/193. A structured questionnaire was used to gather information on their

personal characteristics. Dietary habits (food preference, meal skipping and snacking pattern) was assessed using an adapted questionnaire. Physical activity was

assessed using the adapted WHO global activity questionnaire. Lifestyle (smoking and alcohol consumption) was also assessed using an adapted questionnaire. A

random blood glucose check was done using an Allevia Plus glucometer and anthropometric measurements (weight, height, waist and hip circumference) were

taken using standard instruments. Statistical analysis (means, standard deviation, frequencies, percentages, chi-square and correlations) was done using SPSS

version 20

CONCLUSIONS
Both undernutrition and overnutrition exist among this group of respondents.  Age is a risk factor diabetes and excess weight gain among the respondents. 

Although there was no significant difference in the prevalence of diabetes among male and female artisans, general and abdominal obesity that are risk factors 

for obesity is higher among the females. 

REFERENCES
Sabir AA, Balarabe S, Sani AA, Isezuo SA, Bello KS, Jimoh AO, Iwuala SO. (2017). Prevalence of diabetes mellitus and its risk factors among the suburban 

population of Northwest Nigeria. Sahel Med J vol 20:168-72

Oputa R.N and Chinenye S (2015). Diabetes in Nigeria – a translational medicine approach. African J of Diabetes Medicine.  23: PP 1.
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RESULTS
The mean age of the respondent was 34.8±9.87, 55.7% skip meals, 29% skips breakfast, 61.3%

snacks, 47% snack on fried foods, 31% snacks daily and 20.7% consume fried foods daily. More

than half (61.3%) consume alcohol and 18.3% of the respondents smokes. Tobacco was the most

preferred cigarette and only 8.3% uses marijuana. Prevalence of overweight is 24% and obesity is

4.3% among the respondents. About 12.7% have high waist circumference and 52.7% have

abdominal obesity using the waist-hip ratio as a criteria determining abdominal obesity. Few (5.3%)

and 29.0% of the respondents had low and moderate physical activity respectively. Results showed

that age was significantly associated with the occurrence of diabetes (P=0.02) as prevalence of

diabetes was higher among respondents 41-50 years and pre-diabetes among respondents 21-40

years. Although, general and abdominal obesity was significantly higher among the female artisans

(P=0.04), there was no significant association with diabetes. There was also no significant

association between physical activity, dietary habits, lifestyle and the occurrence of diabetes. Also,

a positive significant correlation was found between age and BMI as overweight and obesity was

more prevalent among respondents 41-50 years.

Variable Male n 

(%)

Female 

n (%)

Total n 

(%)

Statisti

cs 

Normal 

blood 

glucose

181 

(94.3)

102 

(94.4)

283 

(94.3)

χ2 = 

0.995

Pre-diabetes 9 (4.7) 5 (4.6) 14 (4.7)

Diabetes 2 (1.0) 1 (0.9) 3 (1.0) P = 

0.933

Total 192 

(64)

108 (36) 300

Prevalence of Diabetes

Variable Male

N (%)

Female

N (%)

Total

N (%)

p-

value

Waist-Hip Category

Not at risk 122(85.9) 20(14.1) 142(47.3) 0.004

At risk 70(44.3) 88(55.7) 158(52.7)

Total 192(64.0) 108(36.0) 300(100)

Waist circumference

category

Not at risk 184 (70.2) 78(29.8) 262(87.3) 0.12

At risk 8(21.1) 30(78.9) 38(12.7%)

Total 192(64.0) 108(36.0) 300(100)

BMI Category

Underweight 19(9.9) 8(7.4) 27(9.0) 0.04

Normal Weight 127(66.1) 61(56.5) 188(62.7)

Overweight 39(20.3) 33(30.6) 72(24.0)

Obesity 7(3.6) 6(5.6) 13(4.3)

Total 192(64.0) 108(36.0) 300(100)

Anthropometric Characteristics of Respondents
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Behavioural Risk Factors for Cardiovascular Diseases and 

Nutritional Anthropometry of Students of Public Tertiary 

Institutions in Abeokuta, Ogun State, Nigeria.

O.O. Akinbule O.O, A.A. Ayoola and I..H. Omonhinmin, C.A. Oladoyinbo,

Federal University of Agriculture, Abeokuta, Ogun State, Nigeria
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INTRODUCTION
Cardiovascular diseases (CVDs) are the largest contributor to global deaths compared to other causes and it is anticipated to continue to dominate mortality
trends in the future (WHO, 2016; Lu et al, 2016). Currently, CVD is the leading cause of death worldwide, accounting for 31% global death and 37% deaths in
developing countries (WHO, 2016). The risk of CVD is increasing among younger age groups and there are few studies conducted on the risk factors of CVDs
and their implication among this population group. This study assessed the behavioural risk factors for cardiovascular diseases and nutritional

anthropometry of students in public tertiary institutions in Abeokuta.

International Symposium on Understanding the Double Burden of Malnutrition for Effective Interventions, taking place in Vienna, Austria from 10-13 December, 2018. 
Vienna, Austria

METHODS
A descriptive and cross-sectional study design was adopted. A total of 350 respondents were recruited for this study using a stratified random sampling. Data
on socio-economic characteristics and behavioural risk factors (smoking, alcohol consumption and physical activity status) of respondents were collected using
a semi-structured questionnaire. Dietary habit was assessed using a validated structured questionnaire, scored and classified as poor (<54%), fair (55-69%),
good (70-84%), excellent (85 – 100%) dietary habit while nutritional anthropometry (body weight, height, waist and hip circumferences) were measured using
standard procedures. Body mass index (BMI), waist-to-hip (WHR) and waist-to-height ratios (WHtR) were calculated. Abdominal obesity (AO) was assessed
using WHtR. BMI-for-age of respondents below age twenty was analysed using WHO anthro-plus. Data were analysed for descriptive statistics and Chi-square
was used to test for association among variables using statistical package for social science, version 20.

CONCLUSIONS
Undernutrition and overnutrition co-exist among the respondents. Socio-economic and behavioural risk factors significantly contribute to overweight, general 
obesity and abdominal obesity among respondents.  Respondents are at increased risk cardiovascular diseases and many other non-communicable diseases.

RESULTS

Mean Anthropometric Status of the respondents
The mean weight was 60.30kg and 57.20kg, average height was 160cm and 163cm, average WC was 76.0cm and 74.0cm while average hip circumference was
86.2cm and 88.1cm respectively for male and female respondents.

Association of socio-economic characteristics, behavioural risk factors and nutritional anthropometry of the respondents
Respondents’ monthly stipend was significantly associated with BMI (p=0.000), WC (p=0.006), WHR (p=0.000), AO (p=0.009) and dietary habit (p=0.020). Both
smoking and number of cigarettes smoked daily had no significant association with nutritional anthropometry (p>0.05). Alcohol consumption was significantly
associated with BMI (p=0.000) and AO (p=0.005) and number of bottles of alcohol consumed was significantly associated with dietary habit (p=0.008), BMI
(p=0.000), WC (p=0.000), WHR (p=0.000) and AO (p=0.000). Physical activity was significantly associated with BMI (p=0.001) and duration of physical activity
was significantly associated with BMI (p=0.00), WC (p=0.001), WHR (p=0.005). Dietary habit was significantly associated with WHR (p=0.042) and AO (p=0.040).

Variables F % Variables F %

Gender (N=350)
Male
Female

130

220

37.1

62.9

Number of cigarette’s 
stick smoked per day 
(N=17)
One
Two
Three

5
8
4

29.4
47.1
23.5

Age range (N=350)
15-19 years
20-24 years 
25-29 years 

38
230
80

10.9

65.7

22.9

Alcohol  consumption 
status (N=350)
Current consumers
Non-consumers 

143

207

40.9

59.1

Estimated monthly 
stipend (N=350)
<N5000
N 5,000- N 10,000
N 10,001- N 20,000
> N 20,000

59
141
111
39

16.9
40.3
31.7
11.2

Bottles of alcohol 
consumed per day 
(N=350)
None 
One
Two
Three or more

207
60
29
54

59.1
17.2
8.3
15.4

Dietary habit score 
(N=350)
Poor
Fair
Good 
Excellent

53
241
45
11

15.1
68.9
12.9
3.1

Do you Exercise? 
(N=350)
Yes
No 

228
122

65.1
34.8

Smoking status 
(N=350)
Current Smokers
Non-smokers

17
333

4.9
95.1

Duration of exercise 
per day (N=228)
<30 minutes
30 minutes
60 minutes
>60 minutes 

68
68
66
26

29.8
29.8
29.0
11.4

Table 1: Socio-economic data and Behavioural risk factors among respondents

205

Underwei

ght

Healthy

weight

Overweig

ht

General

Obesity
Male 6.1% 71.0% 13.7% 9.2%

Female 16.1% 61.6% 16.4% 5.9%

Figure 1: Body mass index of the respondents 

27.5%

26.9%

Male

Female

Figure 2: Abdominal Obesity among respondents

Low High Very high
Male 96.9% 1.5% 1.5%

Female 75.3% 14.3% 10.0%

Figure 3: Waist Circumference of the 

respondents 

Low risk
Moderate

risk
High risk

Male 96.2% 3.8% 0.0%

Female 18.7% 36.1% 45.2%

Figure 4: Waist-to-hip ratio of the respondents
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Background 
 Obesity is a growing issue in urban middle class 

population. No prior population-based data on 
obesity are available for Dhaka, Bangladesh. 
 Objective 

 
General: To estimate the qualitative pattern of 
obesity among adults aged 25 to 64 yrs from a 
selected area of Dhaka, Bangladesh.  
Specific:  

• To measure the anthropometry of the 
selected study population 

• To measure the biochemical parameters 
related to obesity of the selected study 
population 

• To relate epidemiological factors with the 
pattern of obesity 

 

Conclusion 
 

The urban middle class of Bangladesh are at risk 
for diseases resulting from obesity.  Age-specific 
obesity rates were comparable across gender, 
with increases by age group.  In the highest age 
group, more than 20% of the population were 
obese. This likely correlates with decreasing 
physical activity and less consumption of fruits 
and vegetables. There remains a need for 
targeted interventions for this population. 
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Methods 
 

The study was conducted in Dhaka, Bangladesh, 
in an area representative of a broad range of 
age, gender, economic and demographic 
characteristics. Distributions of Body Mass Index 
(BMI) were determined for adults aged 25-64 
yrs. The sample size was 2037, comprising at 
least 250 from each age group and sex.  
Standard data collection instruments were used 
as per the WHO STEPs guidelines.  Biochemical 
testing was conducted at the national-level 
Institute of Epidemiology, Disease Control & 
Research (IEDCR) laboratory. Obesity was 
determined using a standard BMI cut-off of 30. 

Results 
 

Obesity among males was measured as 25-34 
yrs, 12.89%, 35-44 yrs, 19.09%; 45-54 yrs, 
21.36%, and 55-64 yrs, 22.05%.  Among 
females 25-34 yrs, 15.98%, 35-44 yrs, 22.75%, 
45-54 yrs, 21.96%, and 55-64 yrs, 20.59%.  
Mean BMI of male respondents were 33.63 
(31.89-35.37), and that of female 36.41 (34.21-
36.41). Among both sexes 78.34% was 
suffering from obesity. 

 
• Daily serving of fruit was 0.75 (0.72-0.78) 

• Vegetables was 1.66 (1.63-1.77) 

• 10.54% of males performed heavy work for 
at least 10 minutes a day 

• 16.57% females did the same 

• More than half of the study population 
takes additional salt with meal 

 
• Systolic blood pressure ≥ 140mmHg was 

6.40% in males and 8.43% in females  

• Diastolic pressure ≥ 90 mmHg was 
13.68% and 12.94% respectively 

• Among both sexes, 18.18% had fasting 

blood sugar ≥ 7 mmol/L; 5.84% had 

Cholesterol > 6.50 mmol/L.  

0.00%

5.00%

10.00%

15.00%

20.00%

25.00%

30.00%

25-34 Yrs 35-44 Yrs 45-54 Yrs 55-64  Yrs

Pattern of BMI in both sexes (%)

BMI (both sexes) Normal (%) BMI (both sexes) Over weight (%)

BMI (both sexes) Obese (%)

5%
11%

29%
55%

Systolic BP ≥ 140 mmHg in both sexes (%)

25-34 Yrs

35-44 Yrs

45-54 Yrs

55-64  Yrs

• Mean fasting blood sugar among male 
6.01 mmol/L (5.31-6.71), female 6.29 
(5.89-6.69), which shows they are at upper 
limit of normal level (<6.4 mmol/L)  

• Mean HDL among male 0.81 (0.79-0.83), 
female 0.93 (0.89-0.97), shows the lower 
level though within normal limit  

• Biochemical parameters showed that on 
average the study population had 
borderline blood sugar level and lipid 
profile 

• One-fifth among them had higher fasting 
sugar level and almost half had higher 
fasting blood lipid level. 

• Male respondents performed heavy work 
for at least 10 minutes continuously were 
only 10.54%, while female respondents did 
it only 16.57%.  

 

 

Study 
site 
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INTRODUCTION
• The co-existence of under- and over-nutrition is predicted to become a major public health 

concern in low- and middle-income countries across all income classes in the next decade 1,2. 

• Physical activity (PA) is a known determinant of health, promoting healthy growth and 
development, and decreasing risk of non-communicable diseases associated with overweight and 
obesity 3,4.

• The high population density in urban Bangladesh may not facilitate an adequate environment for 
PA in the early years.

• Evidence shows that iron-deficiency anemia is a risk factor of low PA levels 5-7.

STUDY OBJECTIVES
Our primary aim was to describe the PA levels of 65 preschoolers in Dhaka, 
Bangladesh.
We also aimed to estimate the associations between preschooler PA levels and:
(a) Characteristics of the built environment of the home

(i) Available indoor area of the household (m2)
(ii) Safety characteristics, specifically the presence of open stairwells

(iii) Presence of gross motor-facilitating play items in the household
(b) Hemoglobin concentration (hb; g/L)

BATS

METHODS
• Cross-sectional, observational study of 65 preschool-aged children 

(34-38 months) in Dhaka, Bangladesh.

• ActiGraph® GT3X accelerometers worn on the right hip 
for 7-14 days to objectively measure PA.

• Only participants with ≥3 days of ≥10 hours of device 

wear time included in analyses 8,9.

• Accelerometry data were analyzed using the ActiLife® software to obtain 
average daily activity counts (per 15-second time period) in the vertical axis 
(Axis Y); cut-points established by Trost et al.10 were used to obtain average 
time spent sedentary, lightly active and moderately-to-vigorously active.

• Available household area (m2) was measured using a laser measurement 
device, excluding the area taken up by obstructive furniture; open stairwells 
without railings were visually assessed and confirmed with photographs; play 
items were assessed and categorized using adapted validated tools 11,12. 

• Blood samples were collected via finger prick; a HemoCue® device evaluated 
hb (g/L); anemia was identified as a hb <110 g/L.

• Socioeconomic factors (e.g., parental education, household food security 
status) and anthropometric measures (e.g., height, weight) were collected.

• Linear mixed models with random effects were used to account for clustering 
due to multiple PA observations at the child level.

OPEN STAIRWELL

STAIRWELL WITH RAILING

BALL ITEMSLOCOMOTIVE ITEMS

ROCKING ITEMSFIXED ITEMS BATS

RESULTS

Figure 1. A bar chart displaying the minimum, median, and 

maximum average daily minutes of total PA per day (sum of light 

PA and MVPA) for every participant with valid accelerometer 

data (n=65) sorted in ascending order of median average daily 

minutes; the mean average daily minutes of total PA for the 

sample (382 min/d) is included as a reference line.

Table 1. Demographic characteristics of 
Bangladeshi preschoolers in the study cohort

Figure 2. Association between average daily minutes of MVPA 

and household indoor area (m2) among Bangladeshi 

preschoolers. Blue and orange fit lines represent the model 

predictions from the unadjusted and adjusted mixed linear 

models with random child-specific intercepts; adjusted model 

controlled for household asset index score, food security status, 

household density, maternal education category, and paternal 

education category.

Study Cohort

Enrolled participants, n 65

Preschooler characteristics

Age (months), median (min, max) 37 (36, 38)
Male, n (%) 37 (57)
Height-for-age z-score a, mean ± SD -1.48 ± 1.0
Weight-for-age z-score a, mean ± SD -1.16 ± 1.2
BMI-for-age z-score a, mean ± SD -0.27 ± 1.1
Anemia (hb < 110 g/L) b, n (%) 23 (36)

Maternal characteristics

Level of education, n (%)
No schooling 0 (0)
Primary incomplete 14 (22)
Primary complete 7 (11)
Secondary incomplete 32 (49)
Secondary complete or higher 12 (18)

BMI (kg/m2) category c, n (%)
Normal weight (18.5-24.9) 26 (41)
Overweight (25.0-29.9) 25 (40)
Obese (>30.0) 12 (19)

Household characteristics

Food security status d, n (%)
Severely food insecure 11 (17)
Moderately food insecure 23 (35)
Food secure 31 (48)

• Three participants (5%) were classified as 
overweight (according to International Obesity 
Task Force cut-offs).

• Of the 64 preschoolers who provided a blood 
sample, 23 (36%) were identified as anemic 
(hb <110 g/L), one of which was also classified 
as overweight.

• On average, the preschoolers wore the device 
for 13h 24min ± 42min per day

• All children had a minimum of 3 days of valid 
wear length, a median of 7 days, and a 
maximum of 10 days

CONCLUSIONS & LIMITATIONS

• Weak association found between available indoor area and preschooler PA 
levels in the unadjusted model; effect sizes may be too small to have clinical 
relevance.

• No association between presence of open stairwells, presence of gross-motor 
facilitating items, or hb and average daily preschooler PA level.

• Due to study recruitment being from a larger parent trial, the participants 
included may be a select group of interested and cooperative individuals; 
therefore the results may be limited to the study population. 

• High compliance to wearing the accelerometers indicates that there may be 
opportunities for future physical activity and sleep hygiene research within this 
population. 

• The substantial day-to-day variability in PA within children establishes that 
there are opportunities to increase average PA in all children. 
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Measuring the available 

indoor area of the 
household (m2)

Identifying the 

presence of an open 
stairwell

Assessing the presence of gross 

motor facilitating play items in 
the household

Sedentary Light PA

Moderate-to-

vigorous 

(MVPA)

Hours, min/d 
±SD

7h 1min 
± 48min

5h 1min 
± 37min

1h 22min 
± 23min

% Daily wear 
time 52% 37% 10%

Table 2. Average time the sample of Bangladeshi 
preschoolers spent sedentary and in each activity level

SD = Standard deviation; BMI = Body mass index (kg/m2)
a n=63, 2 child participants refused height measures; BMI could not be calculated; all z-scores were 
standardized using World Health Organization age- and sex-specific growth curves.
b n=64, 1 child participant refused providing a blood sample.
c  n=63, 2 mothers were pregnant and were excluded from BMI calculations.
d A 2-item questionnaire developed by Hager et al. (2010) was used.

• Sample’s average available indoor area was 18 m2, 
with a minimum of 5 m2 and maximum of 50 m2.

• Of the 55 households that had a staircase, 30 
(54%) did not have railings.

• 33 participants (51%) had access to at least one 
gross motor play item in the home.

• Weak association between available indoor area 
and preschooler PA level in the unadjusted model; 
however, this was attenuated after adjustment 
(Figure 2).

• There were no associations between other 
household factors or hb and preschooler PA levels.

β = 2.91
95% CI = (-3.36, 9.18)

p-value =0.363
n = 65

β = 4.71
95% CI = (0.34, 9.09)

p-value =0.035
n = 65




