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Dung Le T.T., Savvina N.V., Petrova M.N., Geppe N.A.,

TuyetLe T.

IMPACT OF MEDICAL AND SOCIAL
FACTORS ON OBESITY IN PRESCHOOL
CHILDREN IN THE NORTH OF VIETNAM:
A CASE-CONTROL STUDY

Obesity in children increases the risk of overweight and obesity in adults and leads to several complications, both physical and mental, which put
a strain on public health. A case-control study of 360 obese children and 786 normal children (according to WHO 2006 criteria) as a control group
helped to elucidate the influence of medical and social factors on the development of childhood obesity. Univariate regression analysis showed the
following risk factors: overweight/obesity of the father with OR = 5.1 (95% ClI: 3.8 — 6.9): mother’s overweight/obesity with OR = 6.1 (95% CI: 3.8 —
9.7); stress during pregnancy of mother with OR = 1.5 (95% CI: 1.1 — 2.1); excessive weight gain of mother during pregnancy (= 12 kg) with OR =
1.75 (95% CI: 1.3 — 2.3). Risk factors related to nutrition and physical activities were found: fast eating speed with OR = 2.1 (95% CI: 1.2 — 3.9); soft
drinks with OR = 1.6 (95% CI: 1.1 — 2.3); time for TV watching if = 2 hours per day with OR = 4.7 (95% CI: 3.4 — 6.5) or during 1 — 2 hours per day
OR = 2.6 (95% CI: 1.9 — 3.5), respectively. Multivariate regression analysis identified the most significant risk factors for obesity in children: BMI of
the father and mother, time for TV watching per day and eating speed, with the further development of a formula for calculating the probability of
obesity, which can be used in organizing a preventive program for obesity in children.

Keywords: children, obesity, social, feeding rate, BMI, risk factor, Vietnam.

Introduction. According to WHO, in
2019, about 38 million children under the
age of 5 were overweight or obese and it
is estimated that by 2030 almost a third of
the world's population may be overweight
or obese [1]. In the USA for 2017 - 2018
obesity was specified in 13.4% of chil-

Le Thi Thuy Dung - postgraduate student
of the Medical Institute of NEFU named after
M.K. Ammosov, lecturer at the Hanoi Medical
Institute, Vietnam, letono2002@gmail.com,
ORCID: 0000-0002-8855-7801; Savvina Na-
dezhda Valerievna - Doctor of Medical Sci-
ences, Prof., Head. Department of the Medical
Institute of NEFU named after M.K. Ammosov,
nadvsavvina@mail.ru, ORCID: 0000-0003-
2441-6193; Petrova Milana Nikolaevna - As-
sociate Professor of the Medical Institute of
the N.F. M.K. Ammosov, mnpetrova@gmail.
com, ORCID: 0000-0001-5443-5905; Geppe
Natalya Anatolyevna - Doctor of Medical Sci-
ences, Prof., Head. Department of the Clinical
Institute of Children's Health named after N.F.
Filatov First Moscow State Medical University
named after [.M. Sechenov, Ministry of Health
of Russia, Moscow, geppe@mail.ru, ORCID:
0000-0003-0547-3686; Le Thi Tuyet - PhD.
in Biology, Hanoi National University of Edu-
cation, Vietnam, Ittuyet@gmail.com, https://
orcid.org/0000-0002-3308-5886

dren 2 - 5 years old; in 20.3% of children
6-11 years old and in 21.2% of children
12-19 years old [2]. In Russia, the num-
ber of children and overweight and obese
children is also increasing over a ten-
year period [3, 4]. In Vietnam, from 2000
to 2015, the proportion of overweight chil-
dren more than quadrupled from 3.3% to
17.5% related to urbanization and food
transitions [5]. Childhood obesity is be-
coming a global public health problem
around the world.

Obesity in children increases the risk
of adult overweight and obesity by 70 -
80%, accompanying a number of compli-
cations such as metabolic disorders, vas-
cular — cardiac diseases, environmental
diseases, diseases of the musculoskel-
etal system and psychological disorders
[6]. Ethnic variations in prevalence of
overweight and obesity between Kinh,
Muong, Tay (as main ethnic groups in
Vietnam) children under 5 years old [7]
were identified in a study in 2019 sug-
gested that childhood obesity depends
on the genotype and the environmental
factors. In Vietnamese children primary
school was found the significant rela-
tionship between delivery method, birth-
weight, night sleep duration and BDNF

Val66Met polymorphism to adiposes [8].
In a review, degree of dependence of
obesity on susceptible genes may be
different in various populations [9] but in
general, childhood obesity more depends
on a number of reversible cultural and
environmental factors such as diet, phys-
ical activity, lifestyle... [10].

Identifying reversible medical and so-
cial risk factors for obesity in preschool
children could stands the base for reduc-
ing the risk interventions on individual
level and provide a rationale for develop-
ing an obesity prevention program from
an early age on population level.

Methodology and materials. This
study was conducted from 1/1/2019 to
31/12/2019 on 16175 children aged from
24 to 60 months old living in the north of
Vietnam. Participants were chosen from
various randomly selected kindergartens
located in 6 north cities and provinces
of Vietnam including Hanoi, Thanhhoa,
Namdinh, Phutho, Caobang, Hoabinh, to
ensure the representative characteristics
for North Vietnam of sample.

Nutritional status as malnutrition,
norm, overweight and obesity was classi-
fied according to the WHO 2006 criteria.
Obesity was defined if the child had the



Z-score weight/ height/ age 23SD. Sam-
ple were selected using matched pair
case-control method, and sample size
was calculated using program source-
forge.net with the power = 80%, anpha
risk = 5%, OR = 2, ratio control/case = %,
and estimated prevalence of childhood
obesity 6.1% [11], resulting in 311 case
and 622 control. In fact, two groups of
children were compiled: obesity (n = 360)
and a control group (normal nutrition-
al status: n = 786) with Z-score weight/
height/age in interval (-1; 1) and the “con-
trol” child would in the same class and
the same gender with the “case” child for
the purpose of clarifying the effect of in-
dependent factors on obesity.

The parents of the subjects were given
a questionnaire to identify the main so-
cial factors, related to family lifestyle and
its impacts to childhood obesity. The re-
search method was an open comparative
retrospective case - control. The inclusive
criteria were children aged from 24 - 60
months old with the written consent of
their parents. The exclusive criteria were
children with obesity due to confirmed
genetic and endocrine disorders; obesi-
ty related to medications (corticosteroid,
antidepressant...); children with acute
and chronic diseases and all cases with-
out the written consent of the parents.
This study used part of the data from
the Vietnamese Ministry of Education
and Training project “Building a Model to
Predict the Risk of Obesity in Preschool
Children Based on Selected Genes, Diet
and Physical Activity Habits,” Grant No.
B2018-SPH-50. The study was approved
by the Ethics Committee of the Medical
Institute of the Northeastern Federal Uni-
versity. M.K. Ammosov on October 6,
2019.

The data were processed using Mi-
crosoft Excel and SPSS version 16.0.
Qualitative variables are represented by
the number (n) and shares (%), the com-
parison was made according to the X2 cri-
teria. Quantitative variables were tested
for normal distribution and compared by
Student's t-test/ Mann-Whitney test. Uni-
variate and multivariate regression anal-
ysis was used to determine the effects
of risk factors on obesity. A predictive
model was created and then an R-curve
with area under the curve was construct-
ed with p-values <0.05 were considered
statically significant from both sides.

Results and discussion

1. Participants’ characteristics. The
general characteristics of the students
were indicated in Table 1. Two groups of
obese children and normal nutritional sta-
tus are identical in gender and age struc-
ture (p> 0.05). All anthropometric indica-
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Table 1

Main characteristics of students

Characteristics Obe(s3e6%;oup Cont(r7081 6g)roup p
Boys 277 569
0, 0,
Gender (76.9%) (72.4%) 0.111°
Girls 83 217
(23.1%) (27.6%)
22 55
2 — 3 years old (6.1%) (7%)
Age groups 3 — 4 years old 41 95 0.792"
ge group Y (11.4%) (12.1%) :
297 636
4 -5 years old (82.5%) |  (80.9%)
Weight 24.3+3.9 16.342.6 | <0.001%*
Height 105.2+7.8 | 102.4+6.8 [<0.001**
" o Z-score weight for age 2.77+0.92 -0.20+0.98 |<0.001**
Anthropometric indices ™77 0 1 Goht for age | 0.29£121 | -0.35:1.15 |<0.001%*
Z-score weight forheight | 5 69,060 | -0.0120.92 |<0.001**
or age
Z-score BMI for age 3.81+0.74 0.02+0.92 [ <0.001**

* p obtained from test y2; ** p obtained from t-test.

Table 2

Several medical and social risk factors and their impacts on obesity in preschool
children in North Vietnam

n %) malysis
Risk factors
OR
Obese group |Control group (95% CI)
BMI <25 213(59.2) | 292(88) 1
BMI of father BMI 25 147408) | 94(12) | o B 865)
BMI <25 296 (82.2) | 759 (96.6) 1
BMI of mother BMI >25 2078) | 2764 |4 a8 719)
Countryside 90 (25) 197 (25.1) 1
1.027
Living place Suburban 152 (42.2) | 324 (41.2) (0.749 — 1.407)
Urban 18(28) | 265637 | 2903 6
Mother was stressed No 276 (76.7) | 654 (83.2) . 5108
during pregnancy Yes 84 (23.3) 132 (16.8) a 109'_ 2.051)
10-12kg 156 (43.3) | 403 (51.3) 1
Weight gain of mother Less than 10kg 41 (11.4) 101 (12.8) | 1.005 (p=0.98)
during pregnancy 1.75
More than 12 kg | 163 (45.3) | 282(35.9) (134 s 287)
Normal 131 (36.4) | 248 (31.6) 1
Birth method Caesarean section 0.806
229 (63.6) | 538 (68.4) (0.620 — 1.047)

OIII — OTHOIIIEHHE IIAHCOB.

tors (weight, height, Z-score of weight /
age, height / age, weight / height / age
and BMI / age) in children with obesity
were much higher than the control group,
including Z-score of weight / height / age
and Z-score for BMI / age, respectively.
The similarity in sex and age of the two

groups can be explained by the method
of sample selection for case — control
study.

2. The influence of medical and
social factors. Various medical and
social risk factors of obesity have been
identified in children. The results were
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reported in Tables 2 and 3. A father
and mother BMI = 25, considered as
overweight or obese, increases the risk of
childhood obesity by 5 and 6 times. This
is similar to the results of many studies
around the world that have shown a link
between parental BMI and the risk of
obesity in children [12, 13]. Obesity is
transmitted through generations due to
the role of genetic predisposition, and
the lifestyle of the family and the nutrition
of children under 5 years old strongly
depends on those of parents.

During pregnancy, the mother
experienced stress or added weight
dramatically (more than 12kg) also
increases the risk of obesity in children
by 50% and 75%, respectively. Research
by Lampard [14] and Voerman [13]
also showed this strong correlation,
which can be explained by the fact that
stress increases the mother's appetite,
as well as the role of the first 1000 days
(including the time during pregnancy) in
programming the child's development.
The method of birth in this study did not
show an effect on obesity in children,
similar other studies [15, 16]. In our study,
the living place did not increase the risk
of obesity, although the prevalence of
obesity was increasing in rural areas
nowadays, but there is still a gap in
obesity among rural and urban residents
in a separate health region [17].

The parental characteristics of
preschool children have had a major
impact on the risk of obesity. The data
were shown in Table 3. A child drinking
a lot of soft drinks or eating too fast (time
per meal less than 20 minutes) can have
the increased risk of obesity by 1.6 and
2.1 times, respectively. Our result is
resemble a study on over 4000 children
aged 9-10 years in Japan, which showed
fast speed increased the risk of obesity
by 1.5 times in comparison with children
who eat normally [18]. It is possible that
when children eat quickly, blood glucose
levels rise rapidly, causing excessive
insulin secretion and consistently insulin
resistance in many cell types. Decreased
insulin sensitivity leads to overeating and
obesity.

The time children spend watching TV
and the nature of children (hyperactivity,
shyness) indicate the degree of physical
activity of children. Consequently, if
children are not active increases his risk of
obesity by 1.5 or 1.8 times, depending on
the frequency. On the contrary, if children
are not shy, the risk of obesity decreases
by 30 - 70%, depending on the regularity.
According to a 2018 Gobadi study of
607 children aged 6 to 10, children who
watched TV for more than 2 hours a day

Table 3

Influence of the characteristics of upbringing and the trait of children on the obesity
in preschool children in the north of Vietnam

Univariate analysis

Risk factors OR
(95% CI) P
No 1
Feeding children by desiration Y 0.722 0.073
e (0.506 — 1.031)
20 — 40min 1
. 2.128
Time for 1 meal <20 min (1.15-3.935 | 0016
. 0.307
>4(0 min (0.158 — 0.592) 0.001
Little 1
Soft drink Much 1.611 0.007
ue (1.140 — 2.278)
Less than <60 min 1
Medium (60 — 120 2.56 <0.001
Time for TV watching /day min) (1.881 —3.484) .
Much (>120 min) | 3 828 6 | <0001
Regularly 1
. 1.543
Hyperactiveness Sometimes (1.061 — 2.243) 0.023
1.845
Never (1.331 -2.559) <0.001
Regularly 1
. 0.723
Shyness Sometimes (0553 - 0.944) | 017
0.318
Never (0.109 — 0.928) 0.036

Table 4

Risk factors of obesity in preschool children living in North Vietnam with coefficients
in multivariate regression analysis

Risk factors Coeflicient OR p
Boys 1
Sex Girls -0.094 001 0.576
Age (months) 0.006 1.006 | 0.394
. No 1
Stress in pregnancy Yes 0307 136 0.104
10-12 kg 1
Weight gain during pregnancy <10 kg 0.114 1.12 | 0.629
> 12 kg 0.260 1.3 | 0.99
Normal 1
Time for 1 meal <20 min 0.946 2.6 [<0.001
>40 min -1.194 0.3 |0.001
. Little 1
Soft drink Much 0.48 16 0.021
Less 1
Time for TVwatching /day Medium 1.079 2.9 [<0.001
Much 1.551 4.7 [<0.001
Overweight/obese mother 1.191 3.3 |<0.001
Overweight/obese father 1.394 4.0 [<0.001
Regularly 1
Hyperactiveness Sometimes 0.058 1.059 | 0.747
Never -0.301 0.740 | 0.187
Regularly 1
Shyness Sometimes -0.320 0.726 | 0.056
Never -0.878 0.416 | 0.144
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ROC Curve of predicting model for obesity
in preschool children based on medical and
social risk factors.

were 1.99 times more likely to become
obese than those who watched TV for
less than 2 hours a day. In addition to the
fact that a lot of time spent by children in
front of the TV reduces physical activity,
but the influence of electronic devices on
the risk of developing obesity has also
been revealed. [19].

The time children spend watching TV
and the nature of children (hyperactivity,
shyness) indicate the degree of physical
activity of children. Consequently, if
children are not active increases his risk of
obesity by 1.5 or 1.8 times, depending on
the frequency. On the contrary, if children
are not shy, the risk of obesity decreases
by 30 - 70%, depending on the regularity.
According to a 2018 Gobadi study of
607 children aged 6 to 10, children who
watched TV for more than 2 hours a day
were 1.99 times more likely to become
obese than those who watched TV for
less than 2 hours a day. In addition to the
fact that a lot of time spent by children in
front of the TV reduces physical activity,
but the influence of electronic devices on
the risk of developing obesity has also
been revealed. [19].

3. Multivariate regression analysis
risk factors of childhood obesity. Risk
factors revealed by univariate regression
analysis were put in a muliivariate
regression, including sex and age of
children, the result was shown in Table 4.

Multivariate analysis revealed the
following risk factors for obesity in
preschool children in Vietnam: time per
meal (less than 20 minutes increases the
risk of obesity by 1.36 times, more than
40 minutes decreases the risk by 0.3
times); TV time (more than 60 minutes
will increase the risk by 2.9 times, more
than 120 minutes - 4.7 times); A father's

BMI over 25 increases the risk by 4
times and an overweight/obese mother
increases the risk by 3.3 times.

From the 4 above mentioned risk
factors, it is possible to construct a
prediction model with an area under the
curve (0.769). This model with AUC =
769 showed high reliability and can be
used in a preclinical setting to predict
the risk of obesity in children, thereby
warning young parents and educational
institutions for preschool children. also
take timely interventions to prevent early
obesity.

Formula for predicting obesity in
preschool children based on medical and
social factors:

P =eY/(1+eY)

P — probability of obesity in children

e - Euler's number (=2,718)

y= k1*Btime_for_1_meal+ k2*Btime_
for_TV watching /day + 1,394*BBMI_
father + 1,191*BBMI_mother - 2,089

k1= 0,946 if time for 1 meal less 20
min

k1=-1,194 if time for 1 meal more 40
min

k2= 1,079 if time for watching TV/day
in 60 — 120 min

k2=1,551 if time for watching TV/day
more than 120 min

For example: A child (code number
318402: BMI of father = 29,07; BMI of
mother = 20,3; time for watching TV/
day more than 120 min, time for 1 meal
in 20 — 40 min, we can calculate y =
(0+1.551+1.394+0)-2,089 = 0.856 =>
obese probability = 70.2%.

and in facts this boy, age 57.6 months,
with a BMI / age z-score = 4.85, is obese.

This formula can be used easily in
population studies related to childhood
obesity.

The strengthens of this study were
good design with large sample size cal-
culated for case-control study with power
> 80%. Addition, the statistical analysis
approach with a probabilistic model con-
structed by multilevel analysis provided
the effect sizes without bias. The limita-
tion was almost all qualitative variates
collected through questionnaire and
retrospective method that could lead to
some individual errors due to memories,
that open up a new research direction
with more quantitative studies in future.

4. Conclusions. The obesity of Viet-
namese preschool children depends on
various medical and social risk factors
that are subject to possible changes. To
reduce the risk of early obesity, the fol-
lowing measures should be taken: nor-
malize the BMI of the father and moth-
er, organize the correct diet for children,
and limit a sedentary lifestyle. Enhancing
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physical activity and controlling nutrition
is critical in preventing obesity in young
children.
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CONTRIBUTION OF IL12A, IL12B, IL13
AND /IL12RB2 GENE POLYMORPHISMS
TO THE DEVELOPMENT OF CHRONIC
OBSTRUCTIVE PULMONARY DISEASE

Chronic obstructive pulmonary disease (COPD) is a chronic inflammatory lung disease af-
fecting primarily distal respiratory pathways and lung parenchyma. An abnormal inflammatory
response to inhaled harmful particles and tobacco smoke leads to airway remodeling and is
thought to be a main mechanism of COPD development.

This study aimed to determine possible genetic association of IL12A (rs568408, rs2243115),
IL12B (rs3212227), IL13 (rs20541), IL12RB2 (rs3762317) genes polymorphisms with COPD and
studied the relationship between selected candidate genes variants with quantitative lung func-
tion parameters and smoking index in a Tatar population from Russia.

SNPs of

IL12A, IL12B, IL13, IL12RB2 genes were analyzed for association with COPD in

cohort of 601 patients and 617 controls. SNPs were examined by the real-time polymerase
chain reaction (PCR), with the use of TagMan SNP discrimination assays.
As a result statistically significant associations with COPD in the study group under the biolog-

ically plausible assumption of additive genetic model were identified in IL12A (rs568408G>A) (P=
0.00001, OR = OR=2.07), IL12A (rs2243115T>G) (P =0.00001, OR =2.85), /L13(rs20541A>G)
(P = 0.00001, OR = 1.58). A relationship between smoking index and IL12A (rs568408G>A)
(P=0.027), IL12A (rs2243115T>G) (P=0.0038) was revealed. A significant genotype-dependent

variation of Forced Vital Capacity was observed for IL12A (rs568408G>A)
IL13 (rs20541A>G) (P =0.0051). Vital Capacity was affected

(rs2243115T>G) (P=0.013) and
by IL12A (rs2243115T>G) (P =0.0019).

(P=0.045), IL12A

Our data confirm the assumption about the essential role of genes responsible for the synthe-
sis of a- and B-subunits of IL12, structural a-helices of IL13 to increased risk of COPD.

Keywords: chronic obstructive pulmonary disease, inflammation, interleukins 12 and 13.

Introduction. Chronic obstructive
pulmonary disease (COPD) is a com-
mon chronic inflammatory disease that
characterized by partly reversible airflow
limitation, chronic inflammation, fibrosis
of small airways, and destruction of lung
parenchyma [15]. Today, the total num-
ber of people suffering from this disease
is estimated at 251 million people, while
COPD is the third most common cause of
death in the world, which leads to a high
demand for studies of the mechanisms of
pathogenesis, new methods of therapy

and early diagnosis of the disease [15].
An abnormal inflammatory response to
inhaled harmful particles and tobacco
smoke leads to airway remodeling and
is thought to be a main mechanism of
COPD development. In this case, the
most important part of the mechanism of
its development are inflammatory media-
tors, chemokines and interleukins, in par-
ticular IL12 and IL13 and their receptors
[7,15].

IL-12 is a heterodimer consisting of
protein a (IL-12p35) and B (IL-12p40)



