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Abstract

Objective: To adapt the methodology of the World Health Organization European Childhood Obesity Surveillance
Initiative (COSI) to the school setting to evaluate the effectiveness of Health-promoting schools implementation measures
through BMI indicators of children 8-10 years old in Kazakhstan as a basis for monitoring and influencing health promotion
measures.

Methods. We adapted the data collection methodology of the World Health Organization European Childhood Obesity
Surveillance Initiative to assess the effectiveness of a whole school approach through BMI scores in children aged 8-10 as a
basis for monitoring and influencing health promotion measures. Using the method of a randomized controlled trial based on
general education schools, we carried out anthropometric measurements of children before and after applying the whole
school approach within the framework of the World Health Organization Concept of Healthy Schools.

Results. The number of students in the sample was 368 (boys n=172, 46.7%, girls n=196, 53.3%). Parents or legal
representatives of children completed 349 family questionnaires, and the response rate was 77%. We conducted the study in
three stages. In the first stage, the basic anthropometric parameters of children aged 8, 9, and 10 were measured, and a
survey was conducted of parents and legal representatives of children. The second stage of the study consisted of
calculating children's BMI, after which, in each age category, the children were divided into groups according to BMI. The
overweight indicator is dominated in Nur-Sultan city, 12.24%, and East Kazakhstan region, 11.3% among children aged 10
years. There are more overweight children aged 9 (8.8%) and 10 (11.3%) in urban areas than rural areas. After the groups
were formed, the school-wide approach of the HSS was applied. We also formed control groups for each weight status
category. In the third stage of the study, we re-measured the anthropometric parameters of children in the experimental and
control groups and calculated the BMI. In the Akmola region, normal weight indicators among children aged 8 grew by 3.27%
and among children aged 10 by 0.6%.

Conclusions. The study's results showed the effectiveness of the COSI method in assessing one of the critical health
indicators in childhood - weight status. The experimental group's results in achieving BMI thresholds in each weight status
category were 41.4%, compared with the control group. Among underweight students, 39.7% reached the normal weight
threshold. Regarding all ages, the BMI of overweight decreased by 21.4%. In turn, the adapted COSI tool is applicable to
school settings to monitor weight status as one of the indicators of student health.

Key words: COSI, Health-promoting schools, Schools, World Health Organization, School Health Services.

Pestome
AOQANTALUMA METOOMKMU COSI B yCcnoBusa LWKOJIbHOMU CPEAbLI
KAK METO OLLEHKU 3OPEKTUBHOCTU MEP B PAMKAX
KOHLUENUMUN BCEMUWUPHOM OPrAHU3ALIUMN 3OPABOOXPAHEHUA
LWKOJIbl, CNOCOBCTBYIOLUWME YKPEMJIEHUIO 31O0POBbA.
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'HAO «MeauumHcknn yHnepcutet ActaHar, Kacdheapa oblecTBeHHOro 340poBbS U MeHeg)KMeHTa,
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LUenb: ApantupoBatb Metoauky BcemupHoi Opravusaumm 3ppaBooxpaHeHns EBponelickas uHuumatMBa no
anuaHag3opy 3a getckum oxupeHnem COSI B ycrnoBus WKOMbI ANt OLEHKW 3ddeKTMBHOCTU Mep peanusaumm LLkon,
CnocoBCTBYIOWMX YKPENeneHno 300P0oBbs Yepes nokasatenn uHaekca maccel Tena (MMT) getein 8-10 net B KasaxcTaHe
KaK OCHOBbI ANt MOHWUTOPWHIA W BIUSIHUS HA MEpbI MO YKPEMIEHMIO 300POBbS.

Metogbl. Mbl agantupoBanu MeToauky cbopa AaHHbIX EBpomeinckon wHuumatuebl BcemmpHoit Opranusauun
3apaBooxpaHeHus No dNMAHaA30py 3a AETCKAM OXUPEHUEM ANS OLEHKM 3 eKTUBHOCTH OBLLELLKOMNBHOMO NoAXoaa Yepes
nokasatenn UMT peTteit 8-10 neT, kak OCHOBbI ANt MOHUTOPUHIA W BIIUSIHWS HA MEPbI NO YKPENMeHWto 300poBbs. Metogom
PaHOOMW3MPOBAHHOTO  KOHTPONMPYEMOro  MccrnefoBaHuss Ha 0ase  o6weobpa3oBaTenbHbIX LWKON  Mbl  MPOBENH
AHTPOMOMETPUYECKME W3MEPEHUs [eTeit 4O M Mocne MpUMEHeHUst OBLEeLKONbHOTO nogxofa B pamkax KoHuenumm
BcemmpHon Opranusaumm 3opaBooxpaHerus LLkonbl, cnoco6CTBYOLWME YKPENEHNO 300POBbS.

PesynbTatbl. Konnyectso yueHnKoB B BbiGopke cocTaBuno 368 yenosek (ManbumkoB n=172, 46.7%, nesoyek n=196,
53.3%). Pogutensamu unm 3akoHHbIMU NPEeACTaBUTENAMW JeTel Obinn 3anoHeHbl 349 ceMelHbIX aHKeT, MPOLEHT 0TBETOB
coctaBun 77%. Mbl npoBogunu uccnegoBaHue B Tpu 9Tama. B nmepeom aTane 6binM  uamepeHbl ©asoBble
aHTponomeTpuyeckne napameTtpsl geteit 8, 9 u 10 net, NpoBeLeH ONPOC POAWTENEN U 3aKOHHbIX NPeACTaBUTENen geTein.
Bropoii aTan uccnegoeaHus coctosn u3 pacyetoB MIMT geTeit, nocne KOTOPON B Kaxaon BO3pacTHOM kaTeropuu AeTu Obinu
nogenexbl Ha rpynnbl no nokasarensm VMT. TMokasatenb n3bbiTouHOro Beca npecbnagatot B ropoge Hyp-Cyntan, 12.24%
n BoctouHo-KasaxctaHckoit obnactu, 11.3% cpegu peten B Bo3pacte 10 neT. B ropoackon MeCTHOCTW peteit c
n36bITouHbIM Becom 9 net (8.8%) u 10 net (11.3%) 6onblue, yem B cenbckoil MecTHoCTW. [ocne dopmupoBanus rpynn,
Obin npumeHeH obwelkonbHbIn nogxoa LUCY3. Takke Mbl chopMUpOBan KOHTPOMbHBIE TPYNMbI MO KaXJO0W KaTeropus
cTatyca Beca. B TpeTbem atane uccnegoBaHWsi Mbl MOBTOPHO WM3MEPWNK aHTPOMOMETPUYECKUE MapameTpbl AeTeil B
9KCMEPUMEHTABHO rPYNNe M KOHTPOMbHOM rpynne u pacuutann UMT. B AkmonuHckon 0bnactv nokasatenu HopManbHOro
Beca cpeau Aeten 8 net Bpocnu Ha 3.27%, cpeav aeten 10 net Ha 0.6%.

BbiBoabl. Pesynbtathl uccnegoBaHus nokasanu addektueHocTb mMetoguku COSI, kak MHCTPYMEHTa ANS OLEHKM
OJHOTO W3 BaXXHbIX NOKa3aTenel 30opoBbs B AETCKOM BO3pacTe — CTaTyC Beca. Pe3ynbTaThl 3KCENPUMEHTANLHO rpynnbl B
LOCTWXeHUN noporoBbix nokasatenen VMT B kaxpgon kaTeropuw ctatyca Beca coctasunu 41.4%, B cpaBHeHUM C
KOHTpOMbHOW rpynnoi. Cpeam yyalmxcs ¢ HepocTaTouHbIM BecoM 39.7% AOCTUIMM NOpPOroBoro Beca HopMbl. B pespese
BCeX BO3poCTOB nokasatenb VMT ¢ u3bbiTouHBbIM BeCOM CHuauncs Ha 21.4%. B cBow odvepedb, aganTupoBaHHbI
nHcTpymeHT COSI npuMeHUM YCnoBMSX LUKOMbI 41 MOHUTOPWHIA CTaTyca Beca, Kak OfHOro WX rokasaTenen 340poBbst
yyaLmxcs.

Knroyeenie crnosa: COSI, Lkonbi, cnocobemeyrowjue ykpenneHuto 300posbs, Llkonbl, BcemupHas opeaHu3ayus
30pasooxpaHeHusi, Cryxbb! WKOMbHO20 30pa8o0XPaHEHUs.

Tyninpeme
AYHUEXY3INIK AEHCAYIbIK CAKTAY ¥MbIMbIHbIH
AEHCAYNbIKTbI HbIFAUTYFA bIKNAN ETETIH MEKTENTEP
TYXXbIPBIMOAMACDHI WWUEHBEPIHAOEr WWAPANAPADbLIH

TUIMAINITIH BAFAJIAY 9A4ICI PETIHAE COSI SAICTEMECIH
MEKTEN OPTACbIHbIH XXAFAAWUbIHA BEMIMOEY
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blkNan eTeTiH MeKTenTepAiH iCke acblpy LuapanapbiHblH, TWIMAINIMH Baranay ywiH [yHuexy3inik aeHcaynblk cakTay
yibIMbIHbIH, COSI Eyponansik 6ananap cemisairii kagaranay 6actamachiHblH, 94iCTEMECIH MEKTEN xafaaibiHaa benimaey.

opictepi. bi3 [yHnexysinik AeHcaynblk CcakTay yibiMbiHbiH, Eyponanbik, 0Ganmamap cemisgiriH - kaparanay
BacTamacbiHblH, EePEKTep XWHay SAiCTEMECIH AEHCAYNbIKTbI HblFalTy LuapanapbiH Dakbinay XaHe acep eTy YLWiH Heris
peTinae 8-10 xac apanbirbiHgarbl 6ananapaarsl ACW ynannapbl apKbinbl TyTac MeKTen TaCiniHiH TMiMainiriH 6aranay yiliH
Beiimaeqik. Xannb! Ginim 6epeTiH MekTenTep 6a3acbiHaa paHooMu3aumsnaHFaH 6akbinaHaTbiH 3epTTey aAiCiH KongaHa
oTbipbin, 6i3 [yHuexysinik OeHcaynblk cakTay yWbiMblHbIH, [leHCaynbiKTbl HblFaTyFa bIKNAn eTeTiH MekTenTep
TyXblpbiMaamachl  ascblHga Oykin  MeKTenTiKk Tocingi konpaHsaHsa [eliH  keHe opaH kel GananapabiH,
aHTPOMOMETPUANBIK, eNLUEMAEPIH XKypPri3aik.

Hatuxenep. Ipiktemeperi okywbinap caHbl 368 (yngap n=172, 46,7%, kpiagap n=196, 53,3%). bananapgpiH, ata-
aHanapbl Hemece 3aHjbl ekingepi 349 oTbackl cayanHamacblH TONThIpAbI, Xayan Oepy kepceTkiwi 77% wkypadbl. bis
3epTTeydi yw kesewae xyprisaik. bipiHwi kesenge 8, 9 xeHe 10 xactarbl GamanapgblH, HETiari aHTPOMOMETPUAMbIK
KepceTKiLTepi enLleHAi, aTa-aHanap MeH bananapablH 3aHdbl ekingepiHe cayanHama Xyprisingi. 3epTreyin, ekiHLi keseHi
6ananapgbiy, ICU ecenteymeH Typabl, cogaH KeniH apbip xac caHaTebiHaa 6ananap LCW 6ombiHwa TonTapra BeniHgai.
ApTblk, canmak, kepcetkiwi Hyp-Cyntan kanaceiHga 12,24% xaHe LWbirbic KasakctaH obnbicbiHga, 11,3% 10 xactarbl
Bananap apacbinaa baceiM. Kanaga aybingblk, xepnepre kaparanza 9 (8,8%) xare 10 (11,3%) xacTarbl apTbik CanMaxThl
Gananap ken. TonTap KypblnFaHHaH KeiiiH [leHcaynblKTbl HblFaiTyFa biknan €TEeTiH MEKTENTep TyXblpbiMAAMaChIHbiH,
Xannbl MeKkTenTik Tacini konaaHbinmbl. bi3 coHpait-ak, apbip canmak gspexeci OoibiHWa Gakbinay TONTapblH KypablK.
3epTTeyaiH, yLWiHWI kKe3eHiHae aKCnepUMeHTanabl TonTarbl XaHe Baxpinay TobbiHAafbl bananapablH, aHTPOMOMETPUAMbIK
KepceTkiwTepiH kanta enwen, ACU ecentenik. AkMona obnbicbiHaa 8 xactarbl Gananap apacbiHoa KanbinTbl canmak
kepceTkiwTepi 3,27 %-a, 10 xactarbl 6ananapga 0,6%-ra xorapbinagbl.

KopbITbiHAbINap. 3eptTey HaTkenepi Oananbik LakTasbl LEHCAYMbIKTbIH, MaHpI3abl KepCeTKiluTepiHiH, Gipi —
canmak faspexeciH baranay kypanbl petiHge COSI apiciHiH, TWIMAINIMH KepCeTTi. JKCMEPUMEHTTIK TOMTbIH, CanMak,
cTaTycbiHbIH, apbip caHaTbiHAafbl [CU wekTi MaHaepiHe Kon xeTkisyaeri HaTkenepi 6akbinay TobbIMeH canbICTbipFaHaa
41,4% rypapbl. Canmarbl ToMeH OkyLUbInapablH, 39,7% KanbinTbl canmak, LWeriHe XeTTi. bapnbik xactap apacbiHaa apTbik,
canmakneH [CW 21,4%-ra Temenpeni. ©3 keseringe OenimpenreH COS|  kypamnbl OKylbl  A€HCAYMbIfbIHbIH,
KepceTkiTepiHiH, Oipi peTiHae canmak, KyWiH Oakbinay ylWiH MekTen napameTprepiHe KonaHbinyra Tvimai Gonbin
TabbInabl.

Tylindi ce3dep: COSI, [eHcaynbikmbi Hbiralimy mekmenmepi, Mekmenmep, [yHuexysinik OeHcaynblk cakmay
yUbmmbi, Mekmen OeHcayrnbik cakmay Kbiamemmepi.
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Relevance improvement in health indicators, an intensification of extra-

The Health-promoting School (HPS) concept was first
defined by the World Health Organization (WHOQ) in the
early 1980s as a practical approach to healthy student
development based on the Ottawa Charter and enshrined in
the Bangkok Charter [15; 16; 8]. Kazakhstan became an
official member of the European Schools Network in 1999
[1]. After determining the obligations of stakeholders as part
of the implementation of the HPS concept, in 2017, a pilot
implementation was implemented in 6 schools in the
Mangistau and Kyzylorda regions and the cities of Almaty
and Astana. As a result of the pilot implementation, schools
noted an increase in the quality of knowledge and an

curricular activities to promote health, and an increase in
the quality of nutrition [2].

In 2022, the number of secondary schools in
Kazakhstan was 1201 schools, 15.6% of the total number of
schools in the country [3]. The concept of HPS at the school
level is implemented with the help of adapted
methodological guidelines aimed at developing general and
specialized knowledge and health promotion skills among
school community members. The Whole-School Approach
to Health Promotion has six components: School Strategy
for Health Preservaton and Promotion; School
environment;  School social environment; Teaching
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individual health skills and abilities; Public relations; Health
Services. Schools evaluate the effectiveness of these
components with a frequency of at least six months.
Indicators for evaluating the effectiveness of schools are
chosen independently, depending on the selected
components.

Children's weight is one of the most relevant and easily
interpretable indicators of the health component in the
school environment [25; 17]

Purpose of the study

Adapt the methodology of the World Health
Organization European Childhood Obesity Surveillance
Initiative (COSI) in the school setting to assess the
effectiveness of SHS implementation measures through
BMI indicators of children 8-10 years old in Kazakhstan as a
basis for monitoring and influencing health promotion
measures.

Materials and methods

Study design and sampling

This study uses the COSI methodology to assess the
effectiveness of a whole school approach through BMI
scores for children aged 8-10 in Kazakhstan as a basis for
monitoring and influencing health promotion measures.

COSI is an epidemiological system that measures
trends in overweight and obesity among primary school
children. COSI includes standardized height and weight
measurements in the WHO European Region, providing
representative national data for participating countries and a
large regional dataset for analyzing the determinants of
overweight and obesity in children. In 2015-2017 the fourth
round of COSI was conducted in 36 countries of the WHO
European Region, providing nationally representative data
for all countries [12]. WHO Regional Office for Europe [25]
and the Member States, and with minimal changes for
COSI Rounds 2, 3, and 4 [18; 20; 21], the COSI protocol is
in line with the International Guidelines for Biomedical
Research Involving Humans [9, 10].

According to the original methodology, measurements
in children are carried out by staff trained in measuring
height and weight using the standardized WHO
methodology. Parents or legal representatives fill out family
questionnaires. The form includes questions about parents'
perceptions of their child's body weight status, dietary
intake, physical activity patterns, family socioeconomic
characteristics, and obesity-related comorbidities [14].

The study's design was a cross-sectional, randomized,
controlled study based on comprehensive schools with a
representative sample of adolescents aged 8, 9, and 10.

Target group of children: children aged 8, 9, 10,
students in grades 2, 3, 4. In schools, the 2nd, 31, 4th grades
were chosen by randomization. The sample excludes
boarding schools, small schools, and specialized schools
for children with special needs. The class response rate
was also 100%, as classes from the reserve class list
replaced the 5 classes that refused to participate in the
survey. A total of 96 classes were included in the study.

The total planned sample size was determined on the
basis that the average number of students in a class is 20
people. The study showed that the average number of
students in one class was 21.3. The total number of
respondents in 24 classes is 526 people. Of these, 84
students were absent at the time of the survey, and 74

refused to participate. Thus, the response rate of
schoolchildren was 70.02%.

Research stages

The first stage of the study was carried out in October
2021. The basic anthropometric parameters of children
aged 8, 9, and 10 were measured, and a survey was
conducted of parents and legal representatives of children
based on COSI questionnaires. We digitized the data,
encoded the personal data of children, formed the general
population, and formed the sample population according to
the inclusion and exclusion criteria.

The second stage of the study consisted of calculating
the body mass index (BMI) of children, after which, in each
age group, the children were divided into groups according
to BMI: underweight group, normal weight group,
overweight group.

After the groups were formed, the whole school
approach of the WHO Vision for Health Promoting Schools
was applied. Behavioral goals were developed for each
group regarding nutrition, physical activity, social school
environment, personal skills, and health and family support
competencies. We also formed control groups for each
weight group, to which no HPS measures were applied.

In the third stage of the study, to identify the dynamics
and progress of measures within the framework of the HSS,
in February 2022, the second stage of anthropometric
measurements of children was carried out, and the
calculation of BMI was carried out.

Inclusion and exclusion criteria

We only included a study of children aged 8 to 10 with
complete information needed to estimate BMI weight (sex,
age, height, and weight). This study also assesses parents'
perception of their child's weight using a question in the
form of family records. The parent or legal representative
indicated the degree of relationship with the child. We
included children who had at least one parent or guardian
complete the form.

Statistical analysis

Descriptive statistics were calculated for all variables. A
paired Student's t-test was used to assess for differences
between scores before and after the intervention. These
variables included age in months, height, weight, and BMI.

The Pearson chi-square test and the probability value
"p" were calculated to identify statistically significant
differences in the indicators of two or more compared
groups. We also used Pearson's goodness-of-fit test to
assess the statistical significance of differences in several
relative measures.

Tools

We took the WHO European Childhood Obesity
Surveillance Initiative Data Collection Methods, 2016, as
the primary tool for adapting the COSI methodology [22].
This tool has been developed for a country study of
overweight and obesity in children aged 6.0-9.9 years to
understand the dynamics of the epidemic process and to
provide comparative assessments of the situation. This
document describes the data collection methods.

The adaptation was to allow any public school to
systematically monitor students' weight without additional
efforts or the participation of experts, using the available
skills of a school nurse in the existing conditions of the
school environment.
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Children's weight status

To determine children's weight status, we used the
height and weight references recommended by the WHO
[7; 23]. The standardized COSI methodology uses
thresholds to calculate BMI Z-scores by age and estimate
overweight prevalence. Given the lack of skills in calculating
BMI Z-scores among school health workers, in our study,
we applied the standard calculaton of BMI
(weight/(height/100)2), which is also relevant for determining
children's weight status from 5 to 19 years old [24].

Parents' perception of their children's weight status

The optional family record asks, "What do you think
your child's weight is: underweight; normal; slightly
redundant; extremely redundant." Given that different family
members filled out the family record, we distinguished
between the responses of mothers and fathers. If the
mother completed the family record form, the data was
called "maternal perception", whereas if the father
completed the form, the data was called "paternal
perception".

We constructed a fit measure to indicate whether a
parent correctly perceived their child's weight status
compared to the WHO obesity categories. The perceived
and actual weight classification of children was considered
consistent in the following cases:

(i) children with thinness were correctly classified as
"underweight"

(i) children with normal weight as "normal weight"

(iii) overweight children as "slightly overweight"

(iv) obese children as "extremely overweight".

A parent's underestimation of their child's weight has
been observed if:

() children with normal weight were perceived as
"underweight"

(i) overweight children
"underweight" or "normal weight"
(i) obese children were perceived as
"underweight", "normal weight" or "slightly overweight".

Parental reassessment of the weight status of their child
was observed if:

(i) thin children were perceived as "normal weight",
"slightly overweight" or "extremely overweight"

(i) normal weight children were perceived as being
"slightly overweight" or "extremely overweight"

were  perceived  as

being

(i) overweight children (apart from obesity) were
perceived as "extremely fat".

The accuracy of parents' perceptions of their child's
weight status was also assessed by assessing underweight,
normal weight, and overweight.

Results
The study involved eight schools (Akmola, Atyrau,
Kyzylorda, East Kazakhstan regions, and Nur-Sultan) (table

1).

The total number of students in the sample was 368
(boys n=172, 46.7%, girls n=196, 53.3%). Participants from
urban areas n=204, 55.4%, from rural areas n=164, 44.6%.

Table 1.
Number of schools participated in the study.
Region \ City Total City Province

Akmola region 1 0 1
Atyrau region 2 1 1
Kyzylorda Region 2 1 1
East Kazakhstan 2 1 1
Nur-Sultan 1 1 0
Total 8 4 4

During the study, restrictive measures were in place
concerning the coronavirus infection. Some children were
on online training or were absent for various reasons.
Parents or legal representatives of children completed 349
family questionnaires. The percentage of answers was
77%, of which 331 questionnaires with complete answers
were analyzed. School administration responses were
100%.

Results were reported separately for children and
parents before and after the intervention.

The average age for each age category was:

()  Group 1 -8.50 years

(i)  Group 2 - 9.42 years

(i)  Group 3 - 10.50 years.

During the selection of the target group of children in
the age group of 8 years (schoolchildren 8.50 £ 6 months) -
their number was 111 people. The age group of 9 years
(schoolchildren 9.42 £ 6 months) - their number was 134
people. Age group 10 vyears (schoolchildren 10.50+6
months) - their number was 123 people (table 2).

Table 2.
Characteristics of children and parents by region.
Province/City Boys, Girls, The median age in years |Children from urban| Family registration form
% % Children from urban areas, completed by mothers,
areas, % % %
Akmola region 39.6 60.4 9.4 - 96.1
Atyrau region 45.2 54.8 9.5 60.2 95.7
Kyzylorda Region 50.6 494 9.6 54.3 98.2
East Kazakhstan 474 52.6 94 56.7 88.4
Nur-Sultan 44.9 55.1 9.5 - 83.1

We adopted the COSI tool in three steps. As a first step,
we excluded sections from the tool that implied data
collection for countries, instead localizing all conditions at
the school level (Table 3).

We have excluded tabular forms and items related to
country codes and school codes; passport data replaced the
code of the person who conducted the survey.

From the Child Record Form, we excluded the field for
entering the population, region/municipality of the child,
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secondary and average result of measuring height. We
excluded waist circumference and hip circumference since
these data are not required for the standard calculation of
BMI. By excluding certain items in the forms, we also
excluded the methodological recommendations for them from
the text.

We translated the adapted COSI tool into Kazakh and
handed it over to schools to test for understanding and
relevance of the content. After discussions with the school
medical staff and administration, editorial changes were
made.

As a result of the first stage of BMI calculations, we
found that underweight children aged eight years in the
Akmola region is 1.8%, in the Ayyrau region 3.2%, in the
Kyzylorda region 2.5%, in East Kazakhstan region 2.1% and
in the city of Nur- Sultan 4.08%. The study did not reveal
any underweight in children aged 9 and 10. The overweight

Content of the cosi tool before and after adaptation.

indicator is dominated in Nur-Sultan City, 12.24%, and East
Kazakhstan region, 11.3% among children aged 10. When
comparing the results of BMI among urban areas,
underweight is also observed among children of 8 years old
- 2.9% in the city and 2.4% in the village. There are more
children aged 9 (8.8%) and 10 (11.3%) in urban areas than
rural areas.

In the second stage of the study, we divided children in
each age category into three groups based on BMI results:
underweight group, normal weight group, and overweight
group.

After forming the groups, the school-wide approach of
the World Health Organization Concept of HSS was
applied. Behavioral goals were developed for each group
concerning nutrition, physical activity, social school
environment, personal skills, and health and family support
competencies.

Table 3.

Contents of the original COSI tool

1. Mandatory child registration form

Guidelines for filling out a child registration form

List of country codes that are Member States of the WHO
European Region

List of school codes (mandatory)

Class Code List (required)

List of codes for children

List of codes for examiners

List of weight units, taking into account the form of clothing
(required)

Individual sample weights and sampling design variables
(mandatory)

2. Mandatory school registration form

Guidelines for completing the mandatory school registration
form

3. Optional Family Registration Form
4. Informed Consent

Sample Parental Informed Consent
Approach)

Sample Parental Informed Consent Letter (Active Approach)
5. Standardization of conditions

Surveyors

Children

Measuring instruments
Standard forms

Time

Place

6. Methods for
measurements

Body weight

Height

Waist circumference
Hip circumference

7. Devices for anthropometric measurements
Instrument Calibration Method

8. References

Letter (Passive

carrying out anthropometric

Contents of the adapted COSI tool

1. Mandatory child registration form
Guidelines for filling out a child registration form
Excluded

Excluded
Excluded
Excluded
Excluded
Excluded

Excluded

Excluded
Excluded

3. Optional Family Registration Form
4. Informed Consent

Sample Parental Informed Consent Letter (Passive
Approach)

Excluded

5. Standardization of conditions

Surveyors

Children

Measuring instruments
Standard forms

Time

Place

6. Methods for
measurements
Body weight

Height

Excluded

Excluded

7. Devices for anthropometric measurements
Instrument Calibration Method

8. References

carrying out anthropometric
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Table 4.
BMI of students by the study regions, %
Region/City Underweight children, % Normal weight children, % Overweight children, %

Age8 | Age9 | Age10 | Age8 Age 9 Age 10 Age 8 Age 9 Age 10
Akmola region 1.8 - - 19.6 23.2 16.1 10.7 54 8.9
Atyrau region 3.2 - 24.7 22.6 215 1.1 12.9 14.0
Kyzylorda Region 2.5 - 19.8 33.3 37.0 - 1.2 6.2
East Kazakhstan 2.1 - 24.7 39.2 15.5 5.2 2.1 11.3
Nur-Sultan 4.08 - 22.45 26.53 18.37 8.16 8.16 12.24
City 29 - 235 284 19.6 54 8.8 11.3
Province 24 - 22.0 33.5 274 3.7 1.8 9.1

The nutritional goals focused on managing hunger
(preventing skipping meals and encouraging balanced
eating and snacking), portion control, reducing excessive
consumption of fatty foods, reducing consumption of sugar-
based drinks, increasing fruit and vegetable intake, and
changing dietary habits at home and interacting with family
members.

Physical activity goals were set to increase daily activity
(increased active time, personalized physical activity in PE
classes, regular attendance at program group sessions at
school) and reduced inactivity (reduced time spent on
gadgets, computers, and/or video games).

To define personal skills and competencies goals
concerning family health and support, we asked a question
from the optional family record form "What do you think your

Nur-Sultan
21

East Kazakhstan

Kyzylorda Region

- 6,9

k 79:8
36,9

Atyrau region
3,2

Akmola region

H 83,4
16,3 :

.
.
.

child's weight is: underweight; normal; slightly redundant;
extremely redundant” to parents and legal representatives
of children. The survey results were redistributed by
"maternal perception" and "paternal perception”. Most
mothers participated in the survey, 92.3%; no legal
representatives were in the study.

An analysis of the determination of the status of children
by parents showed that in 87.4% of cases, fathers most
realistically assess the status of children's weight. This
indicator is higher by 2.4 shares in urban areas (Figure 1).
Reassessment of the weight status of children's mothers,
compared with fathers, exceeds 4.09 times; this figure
prevails in rural areas. A realistic assessment of children's
weight status was found in mothers (81.6%) and fathers
(83.4) in the city of Nur-Sultan

81,6

91,4

80,8

44,8
48,3

59,9

b 88,3
35,5 N

60,2

43

mmmmm Paternal perception
Paternal perception

Maternal perception

== Paternal perception
mmmmm Maternal perception
Maternal perception

AkcnoHeHuuanbHas (Paternal perception)

Figure 1. Parental weight determination status.
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Mothers of 37.7% of cases defined overweight as
"slightly overweight', and 22.6% of cases as "normal
weight". The parents' answers did not reveal the accuracy
of determining extremely overweight.

In the third stage of the study, to identify the
dynamics of changes in the weight of students after the
intervention, we carried out repeated measurements of

height and weight under the same conditions and
calculated the BMI.

As a result of the interventions, in the Akmola region,
the indicators of normal weight among children eight years
old increased by 3.27% and among children ten years old
by 0.6%. Overweight also increased among all age
categories by an average of 3.5% (Table 5).

Table 5.

PUPILS' BMI by regions studied before and after the intervention, %

Region / City | Stages | Underweight children, % Normal weight children, % Overweight children, %
of BMI Age8 | Age9 | Age10 | Age8 Age 9 Age 10 Age 8 Age 9 Age 10
Akmola region 1 2.1 - - 19.6 23.2 16.1 10.7 5.4 8.9
2 2.1 - 22.9 22.9 16.7 12.5 104 12.5
dynamics - (3.3) 0.3 (0.6) (1.8) (5.1) (3.6)
Atyrau region 1 3.2 - 24.7 22.6 215 1.1 12.9 14.0
2 1.1 - 24.7 24.7 23.7 3.2 10.8 10.8
dynamics|2.2 - - (2.2) (2.2) (2.2) 2.2 3.2
Kyzylorda 1 25 - 19.8 33.3 37.0 - 1.2 6.2
Region 2 25 - 19.8 284 38.3 1.2 4.9
dynamics|- - - 4.9 (1.2) - - 1.2
East 1 2.1 24.7 39.2 15.5 5.2 2.1 11.3
Kazakhstan |2 - 1.0 25.8 38.1 134 6.2 2.1 134
dynamics|- (1.0 (1.0) 1.0 2.1 (1.0) - (2.1)
Nur-Sultan 1 4.08 - 22.45 26.53 18.37 8.16 8.16 12.24
2 - - 11.00 12.00 9.00 6.00 5.00 6.00
dynamics|(4.08) - (11.45)  |(14.53) |(9.37) 2.16 3.16 6.24
City 2.9 - 235 28.4 19.6 54 8.8 11.3
0.98 0.49 235 28.4 19.1 6.8 8.3 1.7
dynamics|1.96 0.49 - - 0.49 (1.47) 0.49 (0.49)
Province 1 24 - 22.0 33.5 274 3.7 1.8 9.1
2 1.2 - 22.6 31.7 274 4.3 3.7 9.1
dynamics|1.2 - (0.6) 1.8 (0.6) (1.8) -
Table 6.

PUPILS' BMI from the control group.

Region/ |Stages of| Underweight children, % Normal weight children, % Overweight children, %
City BMI Age8 | Age9 | Age10 | Age8 | Age9 | Age10 | Age8 | Age9 | Age10
Akmola region 1 2.1 1.8 21.2 24.6 18.2 3.1 44 9.3
2 2.1 1.8 229 24.6 16.3 3.1 4.9 11.6
dynamics - (1.7) - 1.9 - (0.5) (2.3)
Atyrau region 1.1 23.6 26.3 24.1 1.1 114 13.2
2 1.1 23.8 26.3 23.7 1.1 114 14.1
dynamics (0.2) - 04 - - (0.9)
Kyzylorda 1 25 20.9 20.2 21.5 - 3.3 6.4
Region 2 25 211 30.1 26.8 - 3.3 6.6
dynamics (0.2) (0.9) 0.7 - - (0.2)
East 1 2.1 23.1 33.7 17.6 1.9 21 10.8
Kazakhstan 2 2.1 23.1 38.1 16.1 1.9 2.1 11.2
dynamics - (4.4) 1.5 - - (0.4)
Nur-Sultan 1 1.8 245 279 18.1 2.7 74 9.8
2 1.8 24.5 27.9 15.3 2.8 8.1 1.7
dynamics - - (2.8) 0.1) 0.7 (1.9)
City 1 2.1 23.5 26.4 20.2 1.8 9.1 13.2
2 2.1 23.5 26.4 17.3 1.9 10.7 14.9
dynamics - - 2.9 (0.1) (1.6) (1.7)
Province 1 1.1 22.7 29.3 24.7 1.1 2.1 8.4
2 1.1 - 22.6 29.7 274 1.1 2.6 9.1
dynamics|- - 0.1 04) 27 - [(0.5)  [(0.7)
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If we analyze individual cases, then the BMI indicator of
an 8-year-old underweight student increased by 0.37 units,
although the indicator did not go over the weight norm.
Among overweight participants in the Akmola region, 39.6%
of them achieved a reduction in BMI by an average of 0.88
units. In the Atyrau region, we have identified a clear trend
in a decline in BMI among 9-year-old children by 2.2% and
among 10-year-old children by 3.2%. In the Kyzylorda
region, the BMI indicator with a lack of weight moved into
normal weight; also, the overweight score among the 10-
year-old participants decreased by 1.2%.

The control calculation of BMI after the intervention in
the East Kazakhstan region also demonstrated students'
transition from underweight to normal weight; normal weight
indicators increased among children of 9 years by 1.0% and
children of 10 by 2.1%. In Nu-Sultan, the average BMI of
normal weight among children of all age categories
decreased by 11.78%. At the same time, in the city of Nur-
Sultan, the indicators of BMI with excess weight among
children eight years old decreased by 2.16%, among
children nine years old by 3.16%, and among children of 10
years old by 6.24%. Considering the study's results in the
city context, we observed a slight decrease in BMI among
overweight children by 0.49%.

We did not find significant differences in the BMI of
students in the control group after the second stage of
measurements. However, we found an increase in BMI in
children aged eight years, 1.7% and ten years, 1.9% in the
normal weight category, as well as an increase in BMI in
overweight children at the age of 9 years, 0.5% and ten
years, 2.3% in the Akmola region. Also, an increase in BMI
by an average of 1.4% in overweight children in the city of
Nur-Sultan was revealed. In general, we observed a trend
of increasing BMI in children of 10 years of age relatively in
all study regions; in particular, these data refer to urban
areas.

Discussion

The analysis shows that three months is insufficient to
overcome the transition from overweight to normal weight
for children with significant overweight. However, a
significant positive trend regarding weight loss among
overweight children is observed. Considering the
recommendations of WHO regarding the effective
assessment of the dynamics [26] of the progress of impacts
in the framework of the whole school approach, 6 to 12
months are required [11, 12]. In turn, the COSI
epidemiological survey for childhood obesity is carried out
at intervals of four years for relevant dynamics [17]. We
aimed to identify the effectiveness of the simplified COSI
methodology for monitoring children's weight status as one
of the significant indicators of student health, which is
influenced by the general school environment and health
promotion programs within the general education
curriculum.

During the study, we observed that the adapted COSI
methodology is sufficiently accessible for school health
workers to understand the level of their acting skills. In the
current conditions of the school medical office, there are
sufficient conditions for measuring height and body weight [4].

Conclusions

We adapted the World Health Organization's European
Childhood  Obesity  Surveillance Initiative  (COSI)

methodology to the mainstream school setting to assess the
effectiveness of interventions implemented within the Health
Promoting Schools concept framework.

The study's results showed the effectiveness of the
COSI method in assessing one of the critical health
indicators in childhood - weight status. The experimental
group's results in achieving BMI thresholds in each weight
status category were 41.4%, compared with the control
group. Among underweight students, 39.7% reached the
normal weight threshold. Regarding all ages, the BMI of
overweight decreased by 21.4%.

Thus, we conclude that the developed behavioral goals
concerning nutrition, physical activity, the social school
environment, personal skills, and competencies about
health and family support within the framework of the HSS
concept were selected correctly. In turn, the adapted COSI
tool is applicable in the school environment to monitor the
status of weight as one of the indicators of student health.
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