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Abstract

Background: Obesity in children has adverse effects on 
both health and psychology. Obesity is known to be influ-
enced by environmental factors and genetic factors, as well 
as the interaction between genes and environment. Hai 
Phong city located in the northern part of Vietnam has rapid 
economic growth and urbanization. Along with the devel-
opment, the percentage of obese children has increased. 
To date, there have been no studies on the relationship be-
tween risky factors and obesity in children in this city. The 
present study aimed to explore the association of eating be-
havior and parental BMI with obesity of Hai Phong primary 
school children.

Methods: Anthropometric indices (height, weight and BMI) 
of total 4014 children from 6 to 10 years of age in 19 primary 
schools in Hai Phong city were measured. Obese children 
and normal weight children were classified using the criteria 
of BMI cut-off points proposed by the International Obesi-
ty Task Force. Then, 175 normal weight children and 169 
obese children were studied to evaluate the association of 
eating behaviors and their parental BMI with obesity.

Results: Eating behaviors that increased the risk of obesi-
ty included: Gluttonous characteristic (OR = 14.2), no ex-
tra-meal (OR = 2.9), no desired eating (OR = 2.3) and pref-
erence for fatty foods (OR = 3.3).The BMI of father and/or 
mother ≥ 23 kg/m2 significantly increased the risk of obesity 
in primary school children (OR = 2.9 and OR = 5.5).

Conclusions: There was high association of eating be-
haviors and parental BMI with obesity of primary school 
children in Hai Phong city. Eating behaviors that increased

the risk of obesity included gluttonous characteristic, no ex-
tra-meal, no desired eating and preference of fatty foods. 
High father and/or mother BMI also increased the risk of 
obesity in children.
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Introduction
Obesity in children has adverse effects on both 

health and psychology, such as an increased risk of 
metabolic disorders (high plasma and liver lipid lev-
els, hypertension, blood sugar disorders), early pu-
berty, inferiority complex and poor performances of 
learning abilities [1]. It has been reported that obesi-
ty is influenced by environmental factors and genetic 
factors, as well as the interaction between genes and 
environment. Among environmental factors, high en-
ergy diets, fast and gluttonous eating behaviors have 
been considered to highly induce obesity [2]. Child-
hood adiposity is greatly influenced by inappropriate 
eating behavior pattern, where by excessive energy 
intake exceeds energy expenditure [3]. Moreover, it 
has been known that obese children exhibit unique 
eating behaviors and are more sensitive to food cues, 
such as the smell of food, and suffer more binge eat-
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ing episodes compared with normal weight children 
after exposure to food cues [4]. In addition, children 
who were overweight and obese were found to be 
less responsive to satiety, commonly fast and over-
eating and coped with negative emotions [5-7].

Apart from eating behaviors, parental body mass 
index (BMI) has also been reported to relate to obe-
sity in children. Numerous studies have reported 
the strong relationship between parental BMI and 
children BMI [8,9], and children whose parents had 
a healthy BMI exhibited healthier behaviors such as 
improved dietary patterns and regular physical ac-
tivity compared with children whose parents had 
higher BMI [10]. Higher maternal BMI is related to 
higher child’s BMI, sedentary behaviors, less fruit 
consumption and more television viewing [11-14]. 
These results suggest that parental BMI reflects par-
ents’ healthy behaviors which influence their child’s 
healthy behaviors and ultimately weight status.

The prevalence of obesity in children has increased 
to an alarming level in developing countries includ-
ing Vietnam. The prevalence of obesity in children in 
these countries is known to be associated with eco-
nomic development and urbanization [15-17]. Hai 
Phong is a big city in the northern part of Vietnam. 
This city has rapid economic growth and urbanization 
associated with changes in lifestyle and nutritional 
characteristics of residents including children. These 
changes could be risky factors inducing obesity in 
children. To date, there have been no studies on the 
relationship between risky factors and obesity in chil-
dren in this city. Therefore, the aim of the present 
study was to explore the association of eating behav-
iors and parental BMI with obesity of primary school 
children in Hai Phong city, Vietnam.

Materials and Methods

Participants and procedure
A total of 4014 children from 6 to 10 years of age 

in 19 primary schools in Hai Phong city was partici-
pated in this study. Anthropometric indices (height 
and weight) of these children were measured to cal-
culate BMI. Then, obese children and normal weight 
children were classified using the criteria of age- and 
sex-specific BMI cut-off points proposed by the Inter-
national Obesity Task Force (IOTF, 2000) [18]. In this 
study, obese children due to medical reasons or Cush-

ing’s syndrome and normal weight children with any 
diseases were excluded. At the end of the first step, 
there was a total of 344 children who met require-
ments of the study. At the second step, a total of 344 
children were divided into two groups: Control group 
including 175 with normal weight children and obese 
group consisting of 169 obese children. Then, par-
ents of all these children were invited to participate 
the study and their BMI were measured. The parents 
were also required to provide all information of eat-
ing behaviors of their children in questionnaires.

Measurements and Data collection
Body weight was measured to the nearest 0.1 kg 

with a digital weighing scale (SECA model 803, Germa-
ny). Height was measured using a portable stadiometer 
(SECA model 213, Germany) to the nearest 0.1 cm. BMI 
(kg/m2) was calculated by dividing weight (kg) by the 
square of height (m). The criteria of age- and sex-spe-
cific BMI cut-off points proposed by the International 
Obesity Task Force (IOTF, 2000) [18] was used to classify 
the obese children and normal weight children. Height, 
weight and BMI of the parents of these children were 
measured using the same protocol. Questionnaires 
were designed as described by Tuyet, et al. [19] to col-
lect necessary information of children eating behaviors 
including gluttony, breakfast, extra-meal, desired eat-
ing, favourite foods.

Statistical analysis
Data were analyzed using one-way analysis of vari-

ance (ANOVA). All calculations were performed using 
SPSS version 16.0 (SPSS, Chicago, USA). Statistical differ-
ences between control and obese groups were assessed 
using Turkey-Kramer test and Chi-square test, and sig-
nificance was based on a 5% level of probability.

Results
Table 1 presents the characteristics of primary 

school children in control and obese groups in Hai 
Phong. There were no statistical differences in sex 
ratio and age of children between control and obese 
groups (P > 0.05). However, the height, weight and 
BMI were significantly higher in obese children com-
pared to those of normal children (P < 0.0001).

Association of eating behaviors with obesity of 
primary school children in Hai Phong city are shown 
in Table 2. Eating behaviors that increased the risk 

Table 1: Characteristics of primary school children in control and obese groups in Hai Phong city.

Characteristics Control group (n = 175) Obese group (n = 169) P
Boy (%) 65.2 70.2 0.084

Age (year) 8.6 ± 1.8 8.5 ± 1.6 0.337

Height (cm) 126.5 ± 8.7 129.0 ± 8.9 < 0.0001

Weight (kg) 24.2 ± 3.2 39.1 ± 4.1 < 0.0001

BMI (kg/m2) 15.4 ± 1.8 23.8 ± 2.0 < 0.0001
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of obesity included: gluttonous characteristic (OR = 
14.2; P < 0.0001), no extra-meal (OR = 2.9; P = 0.004), 
no desired eating (OR = 2.3; P = 0.015) and prefer-
ence of fatty foods (OR = 3.3; P < 0.0001). In contrast, 
in appetent characteristic is a factor that reduced the 
risk of obesity in children (OR = 0.3; P < 0.0001). In 
the present study, we found that there was no cor-
relation between the number of breakfasts per week 
and favourite foods such as: Sweet foods, lean, egg, 
seafood’s, vegetables and fruits and obesity risk (P > 
0.05).

Table 3 shows the association of parental BMI with 
obesity of primary school children in Hai Phong city. 
The high BMI of parents was a factor that significantly 
increased the risk of obesity in primary school chil-
dren. When either father or mother with BMI equal 
or higher than 23 kg/m2, their children had 2.5 times 
higher in the risk of obesity than those who had pa-

rental BMI lower than 23 kg/m2. Moreover, if both fa-
ther and mother with BMI equal or higher than 23 kg/
m2, their children had 5.5 times higher in the risk of 
obesity than those who had parental BMI lower than 
23 kg/m2 (P < 0.0001).

Discussion
The current study is one of the first of its kind to 

explore the association of eating behaviors and pa-
rental BMI with obesity in primary school children in 
Hai Phong city, Vietnam. Based on BMI of total 4014 
children from 19 primary schools, we classified and 
chose 175 normal weight and 169 obese children, as 
well as their parents to participate in a case-control 
study to find out relationship between eating behav-
iors, parental BMI and obesity status.

In the present study, we found that gluttonous 
characteristic, no extra-meal, no desired eating and 
preference of fatty foods were eating behaviors 
which induced a high risk of obesity in children in Hai 
Phong city. It has been reported that gluttonous chil-
dren often have high amount of food intake, thus in-
creasing the risk of obesity. In contrast, children who 
are in appetent normally have less food intake, hence 
reducing the risk of obesity [20]. In addition, children 
could no longer feel hungry when having extra-meal 
and, and this leads to a reduction in the amount of 
food intake at the main meal. Consequently, having 
extra-meal induces weight lost in children [21,22]. 
The relationship between preference of food types 
and obesity has been reported, especially the pref-
erence of fatty foods [23]. Fatty foods have a good 
appetite and children often prefer to eat these kinds 
of foods. Fatty foods have high energy, therefore, 
eating fatty foods increases the risk of obesity [24]. 
In fact, underweight and normal weight children are 
often required to eat high nutrients and high energy 
foods by parents even though they have no desire to 
consume such food types, consequently, these chil-
dren are under a risk of obesity. In the present study, 
children who were gluttonous, had no extra-meal, 
had no desired eating and preferred for fatty foods 
were in 14.2,2.9, 2.3 and 3.2 times higher in the risk 
of obesity compared to those who had no such eating 
behaviors, respectively. These findings suggest that 
eating behavior is an important factor leading to obe-
sity and it is necessary to adjust eating behaviors in 
order to prevent obesity in children.

Overweight parents are considered as risk factors 
for overweight/obesity of their children [1,25]. The as-
sociation between overweight children and parental 
excess weight represents both gene and environment 
interactions [26]. Thus, the increasing risk of childhood 
obesity with obese parents might be due to their ge-
netics or their living in the same environment. Obese 
individuals often have more risky alleles for obesity and 

Table 2: Association of eating behaviors with obesity of primary 
school children in Hai Phong city.

Eating Behaviors OR P

Gluttony

Normal 1

Gluttonous 14.2 < 0.0001

In appetent 0.3 < 0.0001

Breakfast
≥ 5 times/week 1

< 5 times/week 3.5 0.456

Extra-meal
With extra-meal 1

No extra-meal 2.9 0.004

Desired eating
Desired eating 1

No desired eating 2.3 0.015

Favourite foods

Sweet foods
No 1

Yes 1.6 0.536

Fatty foods
No 1

Yes 3.2 < 0.0001

Lean 
No 1

Yes 1.9 0.268

Egg
No 1

Yes 1.5 0.856

Sea foods 
No 1

Yes 1.3 0.390

Vegetables
No 1

Yes 1.8 0.673

Fruits
No 1

Yes 2.3 0.426

Table 3: Association of parental BMI with obesity of primary 
school children in Hai Phong city.

Parental BMI OR P
BMI of both father and mother < 23 1

BMI of either father or mother ≥ 23 2.5 < 0.0001

BMI of both father and mother ≥ 23 5.5 < 0.0001

https://doi.org/10.23937/2572-4010.1510033


ISSN: 2572-4010DOI: 10.23937/2572-4010.1510033

Pham et al. J Obes Weight-Loss Medic 2020, 6:033 • Page 4 of 5 •

literature, dealt with ethical approval, analyzed and in-
terpreted the data, and drafted the manuscript. Phuc 
Thanh Pham provided detailed explanations of the re-
search to the participants and obtained their consent, 
collected the data. Cuong Nam Nguyen provided de-
tailed explanations of the research to the participants, 
engaged in data collection, analyzed the data. Nam 
Quoc Nguyen contributed to the literature review, data 
interpretation, manuscript finalization.

References
1. Ebbeling CB, Pawlak DB, Ludwig DS (2002) Childhood 

obesity: Public-health crisis, common sense cure. Lancet 
360: 473-482.

2. Taubes G (1998) As obesity rates rise, experts struggle to 
explain why. Science 280: 1367-1368.

3. Webber L, Hill C, Saxton J, Van Jaarsveld CH, Wardle J 
(2009) Eating behavior and weight in children. Int J Obes 
33: 21-28.

4. Meule A, Lutz AP, Vogele C, Kubler A (2014) Impulsive re-
actions to food cues predict subsequent food craving. Eat 
Behav 15: 99-105.

5. Carnell S, Wardle J (2007) Measuring behavioural suscep-
tibility to obesity: Validation of the child eating behaviour 
questionnaire. Appetite 48: 104-113. 

6. Ohkuma T, Hirakawa Y, Nakamura U, Kiyohara Y, Kitazono 
T, et al. (2015) Association between eating rate and obesi-
ty: A systematic review and meta-analysis. Int J Obes 39: 
1589-1596. 

7. Tanofsky KM, Theim KR, Yanovski SZ (2007) Validation of 
the emotional eating scale adapted for use in children and 
adolescents. Int J Eat Disord 40: 232-240.

8. Farajian P, Panagiotakos DB, Risvas G, Malisova O, Zam-
pelas A (2014) Hierarchical analysis of dietary, lifestyle and 
family environment risk factors for childhood obesity: The 
GRECO study. Eur J Clin Nutr 68: 1107-1112.

9. Liu Y, Chen HJ, Liang L, Wang Y (2013) Parent-child re-
semblance in weight status and its correlates in the United 
States. PLoS One 8: 65361.

10. Kosti RI, Panagiotakos DB, Tountas Y, Mihas CC, Alevizos 
A, et al. (2008) Parental body mass index in association 
with the prevalence of overweight/obesity among adoles-
cents in Greece. Appetite 51: 218-222.

11. Sijtsma A, Sauer PJ, Corpeleijn E (2015) Parental correla-
tions of physical activity and body mass index in young chil-
dren-the GECKO Drenthe cohort. Int J Behav Nutr Phys 
Act 12: 132.

12. Morello MI, Madanat H, Crespo NC, Lemus H, Elder J 
(2012) Associations among parent acculturation, child BMI, 
and child fruit and vegetable consumption in a Hispanic 
sample. J Immigr Minor Health 14: 1023-1029.

13. Maffeis C, Talamini G, Tato L (1998) Influence of diet, phys-
ical activity and parents’ obesity on children’s adiposity: A 
four-year longitudinal study. Int J Obes Relat Metab Disord 
22: 758-764.

14. Steffen LM, Dai S, Fulton JE, Labarthe DR (2009) Over-
weight in children and adolescents associated with TV 
viewing and parental weight: Project Heart Beat. Am J Prev 
Med 37: 50-55.

15. Tzioumis E, Adair LS (2014) Childhood dual burden of un-

these alleles can be inherited for the next generation, 
hence, children born by parents with high BMI will be 
at the high risk of obesity [27]. Furthermore, children 
usually imitate their parents. Therefore, eating habits 
and family lifestyle could have an influence on chil-
dren eating behaviors. Unfavorable parental eating 
patterns and a sedentary lifestyle such as low phys-
ical activity and prolonged television and computer 
spending time might increase the risk of obesity in 
both parents and their children [28]. In the current 
study, we found that the high BMI of parents was a 
factor that significantly increased the risk of obesi-
ty in primary school children. Especially, children in-
creased 5.5 times in the risk of obesity if both their 
parents had BMI higher than 23 kg/m2 compared to 
children whose parents had BMI lower than 23 kg/m2. 
The high risk of obesity in children with high parental 
BMI in Hai Phong city could be due to both genetic 
and lifestyle factors including eating behaviors in the 
family.

Conclusions
Results of the present study showed that there was 

high association of eating behaviors and parental BMI 
with obesity of primary school children in Hai Phong 
city. Eating behaviors that increased the risk of obesi-
ty included gluttonous characteristic, no extra-meal, no 
desired eating and preference of fatty foods. High fa-
ther and/or mother BMI increased the risk of obesity in 
children.

Acknowledgments
The authors express sincere thanks to all par-

ticipants in this study. We also wish to express our 
gratitude to managing board members of 19 prima-
ry schools in Hai Phong city for their significant sup-
ports.

Ethical Considerations
All procedures performed in this study involving hu-

man participants were in accordance with the ethical 
standards of the Ethical Evaluation Committee in Bio-
medical Research and the Council of Ethics in Biomedi-
cal Research, the Ministry of Health, Vietnam and with 
the 1964 Helsinki declaration and its later amendments 
or comparable ethical standards.

Informed Consent
The contents of the study were explained to the 

participants in advance and written informed consent 
was obtained.

Conflict of Interests
There are no conflict of interests in this study.

Author Contributions
Khue Minh Pham designed the study, reviewed the 

https://doi.org/10.23937/2572-4010.1510033
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(02)09678-2/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(02)09678-2/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(02)09678-2/fulltext
https://www.ncbi.nlm.nih.gov/pubmed/9634414
https://www.ncbi.nlm.nih.gov/pubmed/9634414
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2817450/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2817450/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2817450/
https://www.ncbi.nlm.nih.gov/pubmed/24411760
https://www.ncbi.nlm.nih.gov/pubmed/24411760
https://www.ncbi.nlm.nih.gov/pubmed/24411760
https://www.sciencedirect.com/science/article/abs/pii/S0195666306005034
https://www.sciencedirect.com/science/article/abs/pii/S0195666306005034
https://www.sciencedirect.com/science/article/abs/pii/S0195666306005034
https://www.ncbi.nlm.nih.gov/pubmed/26100137
https://www.ncbi.nlm.nih.gov/pubmed/26100137
https://www.ncbi.nlm.nih.gov/pubmed/26100137
https://www.ncbi.nlm.nih.gov/pubmed/26100137
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1995096/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1995096/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1995096/
https://www.ncbi.nlm.nih.gov/pubmed/24824010
https://www.ncbi.nlm.nih.gov/pubmed/24824010
https://www.ncbi.nlm.nih.gov/pubmed/24824010
https://www.ncbi.nlm.nih.gov/pubmed/24824010
https://journals.plos.org/plosone/article/comments?id=10.1371/journal.pone.0065361
https://journals.plos.org/plosone/article/comments?id=10.1371/journal.pone.0065361
https://journals.plos.org/plosone/article/comments?id=10.1371/journal.pone.0065361
https://www.ncbi.nlm.nih.gov/pubmed/18359128
https://www.ncbi.nlm.nih.gov/pubmed/18359128
https://www.ncbi.nlm.nih.gov/pubmed/18359128
https://www.ncbi.nlm.nih.gov/pubmed/18359128
https://ijbnpa.biomedcentral.com/articles/10.1186/s12966-015-0295-0
https://ijbnpa.biomedcentral.com/articles/10.1186/s12966-015-0295-0
https://ijbnpa.biomedcentral.com/articles/10.1186/s12966-015-0295-0
https://ijbnpa.biomedcentral.com/articles/10.1186/s12966-015-0295-0
https://www.ncbi.nlm.nih.gov/pubmed/22392140
https://www.ncbi.nlm.nih.gov/pubmed/22392140
https://www.ncbi.nlm.nih.gov/pubmed/22392140
https://www.ncbi.nlm.nih.gov/pubmed/22392140
https://www.ncbi.nlm.nih.gov/pubmed/9725635
https://www.ncbi.nlm.nih.gov/pubmed/9725635
https://www.ncbi.nlm.nih.gov/pubmed/9725635
https://www.ncbi.nlm.nih.gov/pubmed/9725635
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2746249/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2746249/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2746249/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2746249/
https://www.ncbi.nlm.nih.gov/pubmed/25076771


ISSN: 2572-4010DOI: 10.23937/2572-4010.1510033

Pham et al. J Obes Weight-Loss Medic 2020, 6:033 • Page 5 of 5 •

23. Labree W, van de Mheen D, Rutten F (2015) Differences in 
overweight and obesity among children from migrant and 
native origin: The role of physical activity, dietary intake, 
and sleep duration. PLoS One 10: e0123672.. 

24. Kar S, Khandelwal B (2015) Fast foods and physical inac-
tivity are risk factors for obesity and hypertension among 
adolescent school children in east district of Sikkim, India. J 
Nat Sci Biol Med 6: 356-359.

25. Wurbach A, Zellner K, Kromeyer-Hauschild K (2009) Meal 
patterns among children and adolescents and their associ-
ations with weight status and parental characteristics. Pub-
lic Health Nutr 12: 1115-1121.

26. Davison KK, Birch LL (2002) Obesigenic families: Parents’ 
physical activity and dietary intake patterns predict girls’ 
risk of overweight. Int J Obes Relat Metab Disord 26: 1186-
1193.

27. Zhao X, Xi B, Shen Y (2014) An obesity genetic risk score 
is associated with metabolic syndrome in Chinese children. 
Gene 535: 299-302.

28. Jiang MH, Yang Y, Guo XF, Sun YX (2013) Association 
between child and adolescent obesity and parental weight 
status: A cross-sectional study from rural North China. J Int 
Med Res 41: 1326-1332.

der-and over nutrition in low-and middle-income countries: 
A critical review. Food Nutr Bull 35: 230-243. 

16. Pirgon O, Aslan N (2015) The role of urbanization in child-
hood obesity. J Clin Res Pediatr Endocrinol 7: 163. 

17. Do LM, Tran TK, Eriksson B, Petzold M, Nguyen CT, et al. 
(2015) Preschool overweight and obesity in urban and rural 
Vietnam: Differences in prevalence and associated factors. 
Glob. Health Action 8: 1-10.

18. WHO (2007) Comparison with IOTF cut off.

19. Le Thi Tuyet, Bui Thi Nhung, Tran Quang Binh (2015) Rela-
tionship between new-born baby and eating characteristics 
and obesity of primary school children in Hanoi. VNU Jour-
nal of Science 30: 275-281.

20. Hirotaka O, Takako S, Rimei N (2012) Eating behavior and 
childhood overweight among population-based elementary 
school children in Japan. Int J Environ Res Public Health 9: 
1398-1410.

21. Grigorakis DA, Georgoulis M, Psarra G (2016) Prevalence 
and lifestyle determinants of central obesity in children. Eur 
J Nutr 55: 1923-1931.

22. Guo X, Zheng L, Li Y (2012) Differences in lifestyle be-
haviors, dietary habits, and familial factors among nor-
mal-weight, overweight, and obese Chinese children and 
adolescents. Int J Behav Nutr Phys Act 9: 120.

https://doi.org/10.23937/2572-4010.1510033
https://www.ncbi.nlm.nih.gov/pubmed/26030064
https://www.ncbi.nlm.nih.gov/pubmed/26030064
https://www.ncbi.nlm.nih.gov/pubmed/26030064
https://www.ncbi.nlm.nih.gov/pubmed/26030064
https://www.ncbi.nlm.nih.gov/pubmed/26283829
https://www.ncbi.nlm.nih.gov/pubmed/26283829
https://www.ncbi.nlm.nih.gov/pubmed/26283829
https://www.ncbi.nlm.nih.gov/pubmed/26283829
https://www.ncbi.nlm.nih.gov/pubmed/19243677
https://www.ncbi.nlm.nih.gov/pubmed/19243677
https://www.ncbi.nlm.nih.gov/pubmed/19243677
https://www.ncbi.nlm.nih.gov/pubmed/19243677
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2530921/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2530921/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2530921/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2530921/
https://www.ncbi.nlm.nih.gov/pubmed/24269186
https://www.ncbi.nlm.nih.gov/pubmed/24269186
https://www.ncbi.nlm.nih.gov/pubmed/24269186
https://www.ncbi.nlm.nih.gov/pubmed/23771711
https://www.ncbi.nlm.nih.gov/pubmed/23771711
https://www.ncbi.nlm.nih.gov/pubmed/23771711
https://www.ncbi.nlm.nih.gov/pubmed/23771711
https://www.ncbi.nlm.nih.gov/pubmed/25076771
https://www.ncbi.nlm.nih.gov/pubmed/25076771
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4677549/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4677549/
https://www.ncbi.nlm.nih.gov/pubmed/26452338
https://www.ncbi.nlm.nih.gov/pubmed/26452338
https://www.ncbi.nlm.nih.gov/pubmed/26452338
https://www.ncbi.nlm.nih.gov/pubmed/26452338
https://www.who.int/growthref/comparison_iotf.pdf?ua=1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3366619/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3366619/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3366619/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3366619/
https://www.ncbi.nlm.nih.gov/pubmed/26233883
https://www.ncbi.nlm.nih.gov/pubmed/26233883
https://www.ncbi.nlm.nih.gov/pubmed/26233883
https://www.ncbi.nlm.nih.gov/pubmed/23031205
https://www.ncbi.nlm.nih.gov/pubmed/23031205
https://www.ncbi.nlm.nih.gov/pubmed/23031205
https://www.ncbi.nlm.nih.gov/pubmed/23031205

	Title
	Corresponding author
	Abstract
	Keywords
	Introduction
	Materials and Methods 
	Participants and procedure 
	Measurements and Data collection 
	Statistical analysis 

	Results
	Discussion
	Conclusions
	Acknowledgments
	Ethical Considerations 
	Informed Consent 
	Conflict of Interests 
	Author Contributions 
	Table 1
	Table 2
	Table 3
	References

