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Family and behavioral factors associated with obesity
in school-age children

Lia Otiashvili!

The aim of study was to reveal family and behavioral risk factors for the formation of overweight and obesity in the

population of school age children.

The whole of 250 randomly selected students aged from 7 to 17 years were investigated in the cross-sectional study. Over-
weight/obesity was detected in 34% of studied cohort. The statistically reliable factors having high absolute risk ratio for devel-
oping obesity in school age children, which were highlighted in the process of study, are as follows: : multi-member family (RR-
2,69, P<0,000), mothet’s secondary education (RR-1,78, P<0,005), father’s age >30 years (RR-1,84, P<0,001), formula feeding
(RR-1,55, P<0,024), overweight under the age of one year (RR-1,73, P<0,009), maternal overweight (RR-1,45, P<0,037), unbal-
anced nutrition (RR -1,50, P<0,048), predominantly carbohydrate nutrition (RR-1,7, P<0,016), the low level of physical activity
(RR-1,73, P<0,005). In order to develop the preventive programs for struggling against children’s obesity, it is deemed expedient

to consider the family and behavioral factors having been revealed.

Keywords: Obesity, family, overweight, children

Introduction
besity represents the widespread metabolic disease,
which is considered to be the global health problem
by World Health Organization. The prevalence of
overweight/ obesity in the population of children
aged from 2 to 19 years has been steadily growing for
the last three decades (16, 18). To date, obesity is
deemed to be the key factor for deterioration in the quality of
life in adults as well as children and adolescents. According to
the most recent data, the prevalence of overweight/ obesity in
children aged 6-11 years amounts to 7-13%, and at the age of 12
-19 it makes up 5-14% (2). Based on the data of WHO over-
weight and obesity are detected in 41 million children under the
age of 5, and this figure reaches 43 million in children aged
from 5 to 19 years (25).

The prevention of obesity in children represents the priori-
ty objective of public health, since the disease is associated with
the prolonged and pernicious complications of health even in
adulthood (5, 15, 21).

Obesity is a chronic multi-factorial disease developed by
the unified effect of physiological, genetic and environmental
factors of broad range. The risk factors comprises the eating
disorders, reduction of physical activity, psycho-emotional stress,
bad habits, genetic predisposition, endocrine disorders, etc. Obe-
sity is based on the energy misbalance as well as the discrepancy
between calorie intake and energy expenditure. Energy misbal-
ance, in its turn, results from the inadequate interaction between
genetic and environmental factors (social, nutritive, psychologi-
cal and physical) (6, 26)

According to scientific researches, the interrelation existing
between a child’s and parents’ body mass index (BMA) is appat-
ent (10, 14). The children, whose parental body mass index rang-
es within the norm, maintain a healthy lifestyle, regular physical
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activities and balanced diet (7,26). The high level of parental
body mass index is related to the elevation of children’s BMA,
hypodynamia, excessive high-fat food intake, media volume
and wrong routine, which represent the predictors for obesity
(19, 22). The findings of conducted studies are in accord with
the standpoint, that parents’ BMA reflects their attitude to-
wards health and has the considerable impact on their behav-
ioral habits and weight status (23). The multigenerational family
studies conducted on twins, siblings and adopted children
demonstrated the impact of parental overweight on the for-
mation of obesity in their offspring and held the viewpoint that
the combination of genetic and behavioral factors determines
the analogous predisposition to obesity in children and parents
(20,22).

The aim of study

The revelation of obesity-related family and behavioral
risk factors in the population of school-age children and the
assessment of their share

Material and methods

The students of two secondary schools in Thilisi were
investigated in the cross-sectional study. The selection of stu-
dents was made applying the simple random sampling method.
The cohort of 250 randomly selected students aged from 7 to
17 participated in the research.

Screening trial encompassed the determination of anthro-
pometric measurements ( body mass, height, shoulder, chest,
waist and hip circumferences) and nutritional status. The stand-
ard criteria of World Health Organization were utilized (1, 24).
The overweight/obesity was confirmed according to the quanti-
tative indicators of body mass index (BMI) and the standard
deviation (SDS-standards deviation score) of the population
mean of actual BMI. Both methods for the assessment of BMI
represent the clinically tested and reliable tools for evaluating
children’s nutritional status, but the utilization of BMI standard
deviation (BMI SDS) is more convenient for the vast clinical
trails, as it is simpler and straightforward to assess the produced
results (25).

Under the current guidelines, the priority is given to sigma
method for conducting the screening as well as in-depth clinical
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trials. The most informational inclusion criteria for the study was
considered to be BMI SDS, taking into account the age and
gender.

The inclusion criteria for the experimental group
were as follows:
The confirmed diagnosis of overweight/ obesity (BMI
SDS >1,5)
The age from 7 to 17
The informed consent of a patient
The exclusion criteria from the study were the follow-
ing:
Secondary obesity ( endocrine, iatrogenic, syndromic),
Type 1 (insulin dependent) diabetes

Acute gastrointestinal disease, oncological pathology, mental
health disorders

Acute inflammatory disease or exacerbation of chronic patholo-
gay.

The children aged from 7 to 17 were included in the con-
trol group, considering the correspondence between the body
mass and the age, gender and height (BMI SDS *1).

At the next stage, after screening trials, the questionnaire
survey of individuals and their parents included in the study was
carried out. The investigation was conducted into family mem-
bers’ ( parents, sisters, brothers) anthropometric measurements,
food ration and its quality characteristics, the degree of physical
activity, the length of time spent on TV and computer.

The mathematical analysis of research findings was con-
ducted through using Microsoft Excel 2010 and SPSS/v12 soft-
ware packages. The parameters (BMI, BMI SDS) were defined
using AnthroPlus softwate calculator. The data are presented by
the arithmetic mean (Mean) and standard deviation of Mean
(SD). The absolute risk ratio and 95% confidence interval (CI)
were defined for the factors associated with obesity. The reliable
critical value (P) was considered to be < 0.05

The results of study

The cohort of 250 students aged from 7 to 17, among
them 100 girls (40%) and 150 boys (60%) were studied. Over-
weight/obesity was detected in 84 students (34%) (BMI SDS
1,6%0,3), among them overweight was manifested in 62 children
(25%) and obesity - in 22 (9%) children. 84 overweight/obese
children were included in the main group. The optimum normal
weight was identified in 126 students ( 50%)(SDS BMI 0,8£2,0),
who were involved in the control group. Body mass deficiency
(SDS BMI<-2,0 +1,0) was manifested in 40 cases (16%). The
children with body mass deficiency were excluded from the
study (Diagram 1).

Nutritional status in studied students

B Normal weight

B Overweight

i Obesity

M Body mass deficiency

The majority of studied cohort represented Georgian na-
tionality. The mean age of children averaged to 13,910,4 year.
All of them studied at the secondary school. In terms of sex
ratio, boys outnumbered in both main and control groups (Table

1.
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Clinical-anamnestic characteristics of studied children

Characteristics Overweight/ Normal RR a P
Obesity weight
(n=84) (n=126)
Age 142:18 135 =24
Girls/boys 30/54 49/ 77 0,92 |0,62-1,32 | 0.749
35,7%/64,3% | 38,9%/61,1%
Firstborns 56 (66,7%) 69 (54,8%) 1,36 [0,93-2,02 | 0.114
Second- and later-borns 28 (33.3%) 57(45,2%) 0,73 |0,49-1,06 | 0.114
Multi-member family 59(70,2%) 39 (30,9%) | 2,69 |1,83-4,02 | 0,000
Mother's secondary 21 (25,0% 12.(9,5%) 1,78 |1,20-2,38 | 0,005
education
Mother’s age =30 year 15 (17,9%) 14 (11,1%) 1,35 |0,82-1,95 | 0,237
Father’s age > 30 years 48 (57.1%) 40 (31,7%) 1,84 [1,29-2,61 | 0,001
Birth weight > 4000 14 (16,7%) 11(8,7%) 1,48 |0,89-2,09 | 0,128
Formula feeding 26(31,0%) 21(16, 7%) 1.35| 1,06-2,13| 0,024
Obesity under one year of age 20(23,8%) 12(9,52%) 1,73 |1,15-2,33 | 0,009

In respect of age and sex ratio, the considerable difference
between groups has not been revealed. The majority of children
lived in multi-member families (P<0,000). As regards parental
age, mothers aged from 18 to 30 years outnumbered in both
groups, at the same time, the number of fathers aged over 30
years reliably exceeded in overweight/obese children (P<0,000).
The greater bulk of both groups was the firstborns. The majori-
ty of children (57,1%) was formula —fed (P<0,024). Overweight
was detected in 23,8% of children under the age of one year
(P<0,009).

In the process of study all the students were determined
anthropometrics (body mass, height, chest, hip, shoulder and
waist circumferences) ( Table 2)

Anthropometric characteristics in studied students

Anthropometric Overweight (n=84) Normal weight (n=126)
characteristics Girls Boys Girls Boys
(n=30) (n=54) (n=49) (n=77)
Age
14:1,8 14,5£1,7 13,4227 135:23
Height (cm)
160294 166,5:10,8 | 156,3=13,7 | 166,1£10,6
Weight (k,
sight (kg) 7089 755:98  |514:95 | 66,4579
BMI kg/m?Z
2719 27,221 20,9:1,8 216+2,0
SDS BMI
20,3 16+03 1,0£3,1 0,708
Chest circumference
87,5 £9,1 84,9:11,8 78,8 £9,5 76,1=12,0
‘Waist circumference
61,2: 6,4 59,4= 8.3 55,2 6,7 53,4:8,6
Hip circumference
86,2+ 13,5 80,9+ 13,2 78,379 75,1£10,4
Shoulder circumference
25990 25,2 4.1 22,254 22,629

The quantitative indicators of anthropometric parame-
ters in overweight and obese children exceeded the data in
children with normal weight. Practically equal BMI figures
were demonstrated in overweight and obese girls and
boys. The standard deviation of body mass index (SDS)
outnumbered in girls. At the same time, a fair number of
gender and age-related peculiarities were highlighted
(Diagram?2)
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The indicator of standard deviation of body mass index (BMI
SDS) in different age groups

According to the obtained results, the onset of ovet-
weight started in midchildhood in boys as well as girls and
became more prevalent at the age from 7 to 12. The mean
age of its manifestation averaged to 7,77£0,61 years and to
a certain extent, the figure in girls (8,5 *0, 4 years) out-
numbered boys (7,0310, Syears). In frequent cases, BMI
SDS exceeded 2, especially in boys. The high figures were
mainly identified at the ages of 7-10; they fluctuated within
the scopes of 1,4 — 1,7 at the age from 13 to 17, and the
increase in weight was again manifested at the age of 17.

The family members ( parents, sisters, brothers) were
defined anthropometric measurements. The registration
of weight and height was made according to the classifica-
tion of BMI cut-off points. The data was obtained on the
basis of mothers’ questionnaire survey. The mean of body
mass index in mothers of overweight and obese children
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ment in sports, media volume).

The evaluation of nutrition was made on the basis of
multi-case study of 24-hour menu. The analysis of dietaty
patterns demonstrated, that children’s food intake was
unbalanced in the majority of cases of overweight /obese
children (P<0,048) and carbohydrates exceeded in daily
ration (P<0,016).

When evaluating physical activities, the groups of
normal and reduced level of physical activity were singled
out. 32 of overweight children (38,1%) were involved in
various types of sport, the low level of physical activity
was manifested in 60 (71,4%) children. Among children
with normal body weight, 56 (44,4%) of participants were
engaged in sports, and the decreased physical activity was
detected in 64 children (50,8%). The mean length of time
spent on watching TV (3,0+2hr) and using computer
(2,3£1,8 hr.) exceeded 2 hours (Table 4)

Behavioral characteristics in school-age children

n . ..
made up 25,5%3,7 kg/m2, and in fathers the 1nd%cator R —— Gvarmeight [Nommalweight | R | G0 5
amounted to 24,0+10,4 kg/m2. In mothers of children characteristics (n=84) (n=126)
with normal weight BMI averaged to 24,3+10,4 kg/m2, g‘::‘i"“d BT TS —
. n ance > ¥ E -
and m fathers — 25,8i7,9 kg/mz (Table 3) 150 | 2,08 0,048
Nutritional status in parents of overweight/obese chil- |Rare, generous portions 13 (15,5%) 17(13,5%) 1,09 |0.63- 0,842
dren 1,67
Frequent, small portions 26(20,6%) 0,89 0,53- 0,749
Nutritional Overweight Normal weight RR CI P 15 (17,9%) 1,38
; (m=84) (@e126) Carbohydrate- tich 11(8,7%) L7 |L10- |0016
18(21,4%) 2,30
Mothers Protein -tich 13(10,3 %) 0,94 |0,45- 1,000
Overweigh 79 (3%
erweight 37 (38,1%) (23%) 150 1.04-2.08 0,027 i _ 8(9,5%) 1,59
Obesity 11(13,1%) 16 (12,7%) 102 |055-1,61 |1.000 Physical activity
Hypodynamia 64(50,8%) 1,73 | 1,16 | 0,005
The sum total 13(51,2%) 15 (35,7%) 145 | 1,02-2,050.037 0TL4%) Ves
Fathers Non-engagement in sport 70(55,6%) 1,17 0,81- 0,441
_ 52(61,9%) 1,71
Ov I 37 (44.1% 19 (38.9% 113 |0.79-1.60 [0.547 _
erweight @41%) (38,9%) S
Obesity 14 (16,7%) 32 (25.4%) 071 |04I-1.13 |0.182 TV (> 280 24(19,1%) 122 [079- 0391
The sum total 51 (60,7%) 81 (643%) 001 |064132 0704 21(25%) 1,75
Computer (> 2hr) 56(44,4%) 0,80 |054- |0,264
30(35,7%) 1,15

The majority of mothers (51,2%) was detected the
gain in weight, among them overweight (BMI — 27,4+23
kg/m2) was identified in 38,1% and obesity - in 13,1%
(BMI — 32,5%1,5 kg/m2). As regards fathers, overweight
was detected in 44,1% (BMI — 26,6 +1,6,kg/m2) of them
and obesity - in 16,7% (BMI — 34,8132 kg/m?2). Ovet-
weight was revealed in 23% (BMI — 27,1£1,3 kg/m2) of
mothers of children with normal weight, and 12,7% (BMI-
26,611,6 kg/m2) of them were detected obesity; 38,9
(BMI- 27,414 kg/m2) of fathers wete overweight, and
their obesity rate amounted to 25,4% (BMI -33,6£2,76
kg/m2). The parental overweight confirmed the existence
of genetic predisposition towards obesity.

BMI was studied in other family members (sister,
brothers) as well. In case of sisters, BMI amounted to
20,1+2,9 kg/m?2, overweight was detected in 2 gitls, and as
regards brothers, the mean BMI averaged to 19,0£3,8 kg/
m2, and only a single case of obesity was identified (BMI-
31kg/m?2)

Apart from anthropometric data, the questionnaire
survey encompassed the information about parents’ and
children’s lifestyle. The detailed study was conducted on
behavioral habits ( nutrition, physical activity, the involve-

The analysis conducted on the study findings allowed us to
single out the statistically reliable family and behavioral
risk factors associated with overweight ( Table 5)

Family and behavioral risk factors

Risk factors RR CI P

Multi-member family 2,69 1,83 - 4,02 0,000
Mother's secondary education 1,78 1,20-2,38 0,005
Paternal age > 30 years 1,84 1,29-2,61 0,001
Formula feeding 1.55 1,00-2,13 0,024
Overweight under the age of one year 1,73 1,15-2,33 0,009
Maternal overweight/obesity 1,45 1,02-2,05 0,037
Unbalanced nutrition 1,50 1,00-2,08 0,048
Predominantly carbohydrate nutrition 1,7 1,10-2,30 0,016
Low level of physical activity 1,73 1,16-2,64 0,005

The results of study confirmed the standpoint about the
link between the genetic and family factors of overweight
and obesity developed at children and adolescent ages.
The researches of recent years have demonstrated the ob-
vious connection between the paternal BMI, anthropome-
tric data of family members (parents, sisters, brothers) and
the obesity of children age (4, 9, 18). The family environ-
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ment, unhealthy dietary patterns, low level of physical acti-
vity and prolonged screen time condition the formation of
the behavior characteristic of obesity (8, 9, 18).  The
special attention should be focused on the viewpoint
implying the existence of specific interactions between
parents and children, which encompasses the force - eating
of food, the utilization of sweets for the purpose of en-
couragement and the achievement of favourable behavio-
ral results as well as the elements of indulgence, especially
in firstborn children. At the same time, the adynamic lifes-
tyle and decrease in physical activities are typical for urban
residents. The absolute majority of children prefers the
“sitting” style of life. The prolonged consumption of TV
or computer is related to the additional and excessive in-
take of carbohydrate food (sweets, fizzy drinks), especially
in the second half of a day (11,13).

According to the data of a fair number of authors, dietary
behavioral problems are revealed in 60% of obese patients,
in other cases the disorders are characterized by the la-
tent course and conditioned by the obesity-related comor-
bid psychic dysfunction. Behavioral disorders and optional
eating patterns cause the impairment of a child’s skill of
self-regulation for nutrition (3, 4). According to Lazzeri
G., the habits of meeting nutritional needs, the endurance
of starvation and the resistance to force-feeding strengthen
the ability to control nutrition, which creates the precon-
ditions for weight reduction (13).

So, our study confirmed that a multi-member family, pa-
ternal age >30 years, mother’s secondary education, for-
mula feeding, the existence of overweight under the age of
one year belong to the key risk- factors for developing
overweight/obesity at children age. At the same time,
there was singled out the considerable share of parental
overweight/obesity  (especially in mothers), eating beha-
vioral disorders and low level of physical activity. The chil-
dren of obese parents are at doubled risk, especially in case
of overweight of both parents. Supposedly, the general
genetic predisposition, the dietary patterns established in a
family as well as the similar behavioral factors create the
preconditions and confirm the multi-factorial significance
of family environment for developing overweight and
obesity at children age. The awareness of advantageous
risk factors assumes great importance, on the one hand,
to reduce the negative effect on a child’s organs, and on
the other hand, in terms of developing the family-oriented
programs for the prevention of overweight/obesity.

References

1. TIyposa MM. DIHAEMHOAOTHA OMKHPEHHA Y ACTCH HA COBPEMEHHOM
srare // Bonpocer aerckoit anerorornn. — 2014, — T.12. — Ne3. —C.36-45.
[Gurova MM. Epidemiology of obesity in children at the modern stage.
Bompocsr aerckoii anerosornuro 2014; 12(3):36-45.

2. Hawmasopa-bapanosa A.C., Eaenxaa KA., Katitykosa E.B., Makaposa C.I'.
OrieHra (pUBHYECKOTO PasBHTUA ACTEH CPEAHEIO U CTAPILErO IIKOABHOIO
BO3PACTA:  AHAAM3  PE3YABTATOB  OAHOMOMEHTHOIO — MCCACAOBAHUA.
INeanarpudaeckas dpapmakosorus. 2018; 15 (4): 333-342.

3. Diaemmanep DI, Cuaopos A.B. CeMeHHO-IICHXOAOTMYECKUE ACIICKTHI
pobaemsr oxupenns, [Ipakruaeckas meaurmaa2 (57) anpeas 2012 r. 122
-124

4. Bahreynian M, Qorbani M, Khaniabadi BM, Motlagh ME, Safari O,
Asayesh H, Kelishadi R. Association between Obesity and Parental Weight

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Otiashvili

Status in Children and Adolescents. ] Clin Res Pediatr Endoctinol. 2017
Jun 1;9(2):111-117. doi: 10.4274/jcrpe.3790.

Biro FM, Wien M. Childhood obesity and adult morbidities. Am ] Clin
Nutr. 2010; 91:1499s—-505s.

Chung CJ, Huang YG. Predictive factors for accuracy of perception of
parents regarding their overweight or obese children in Taiwan. Asia Pac |
Clin Nutr. 2016;25:571-577.

Davidson K, Vidgen H. Why do parents enrol in a childhood obesity
management program?: a qualitative study with patents of overweight and
obese children. BMC Public Health. 2017;17(1):159. doi:10.1186/s12889-
017-4085-2

Donkor HM, Grundt JH, Juliusson PB, et al. Social and somatic determi-
nants of underweight, overweight and obesity at 5 years of age:a Norwe-
gian regional cohort study. BMJ Open. 2017;7(8):¢014548. doi: 10.1136/
bmjopen-2016-014548

Drenowatz C, Erkelenz N, Wartha O, Brandstetter S, Steinacker JM. Pa-
rental characteristics have a larger effect on children's health behaviour
than their body weight. Obes Facts. 2014;7:388-98.

Farajian P, Panagiotakos DB, Risvas G, Malisova O, Zampelas A. Hierar-
chical analysis of dietaty, lifestyle and family environment risk factors for
childhood obesity: the GRECO study. Eur ] Clin Nutr. 2014; 68:1107-12.
Johansson E, Mei H, Xiu L, Svensson V, Xiong Y, Marcus C, Zhang ],
Hagstromer M. Physical activity in young children and their parents-an
early STOPP Sweden-China comparison study. Sci Rep. 2016;6:29595.
Horta BL, Victora CG. Long-term effects of breastfeeding: a systematic
review. Geneva: Wortld Health Organization; 2013. 74 pp.

Lazzeri G, Giacchi MV, Spinelli A, et al. Overweight among students aged
11-15 years and its relationship with breakfast, area of residence and par-
ents’ education: results from the Italian HBSC 2010 cross-sectional study.
Nutrition journal. 2014;13(1):69. doi: 10.1186/1475-2891-13-69.

Liu Y, Chen H+j, Liang L, Wang Y (2013) Parent-Child Resemblance in
Weight Status and Its Correlates in the United States. PLoS ONE 8(0):
€65361. https://doi.org/10.1371/journal.pone.0065361

Meyer JF, Larsen SB, Blond K, et al. Associations between body mass
index and height during childhood and adolescence and the risk of coro-
nary heart disease in adulthood: a systematic review and meta-analysis.
Obes Rev. 2021:¢13276. doi:10.1111/0br.13276

Ogden CL, Catroll MD, Kit BK, Flegal KM. Prevalence of childhood and
adult obesity in the United States, 2011-2012. Jama. 2014; 311: 806-14.
Sandovici I, Smith NH, Nitert MD, Ackers-johnson M,Uribe-Lewis S, Ito
Y et al. Maternal diet and aging alter the epigenetic control of the promoter
enhancer interaction at the Hnf4a gene in rat pancreatic islets. Proc Natl
Acad Sci USA. 2011;108:5449-54.

Shafaghi K, Shariff ZM, Taib MN, Rahman HA, Mobathan MG, Jabbari
H. Parental body mass index is associated with adolescent overweight and
obesity in Mashhad, Iran. Asia Pac ] Clin Nutr. 2014;23(2):225-31.

Sijtsma A, Sauer PJ, Corpeleijn E. Parental correlations of physical activity
and body mass index in young children--he GECKO Drenthe cohort. Int |
Behav Nutr Phys Act. 2015;12:132.

Silventoinen K, Rokholm B, Kaptio |, Sorensen TI. The genetic and envi-
ronmental influences on childhood obesity: a systematic review of twin and
adoption studies. Int ] Obes. 2010;34:29-40.

Singh AS, Mulder C, Twisk JW, van Mechelen W, Chinapaw M]. Tracking
of childhood overweight into adulthood: a systematic review of the litera-
ture. Obes Rev. 2008;9:474—88.

Steffen LM, Dai S, Fulton JE, Labarthe DR. Overweight in children and
adolescents associated with TV viewing and parental weight: project Heart-
Beat. Am ] Prev Med. 2009;37:S50-5

Ventura AK, Birch LL. Does patenting affect children's eating and weight
status? Int ] Behav Nutr Phys Act. 2008; 5:15.

WHO child growth standards: growth velocity based on weight, length and
head circumference: methods and development [Internet]. [cited 2018 Aug
27].Available from: http://apps.who.int/iris/handle/10665/44026

Ziser K, Decker S, Stuber F, et al. Bartiers to Behavior Change in Parents
With Overweight or Obese Children: a Qualitative Interview Study. Front
Psychol. 2021;12:631678. doi:10.3389/ fpsyg.2021.631678



