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We questioned 1,064 school students from 5-11 grades and 720 parents of schoolchildren from 1-4
grades and assessed health of 2,512 children and teenagers via comparative examination performed in two
secondary schools with similar sanitary-epidemiologic situation in them but different preventive activities
accomplished and different medical care provided. The results we obtained via questioning and examination
revealed that school children's health is preserved and improved due to targeted development of preventive
activities and medical care, better nutrition in school, an increase in physical activities, and a growth in num-
ber of children who wish to pursue health-preserving behavior patterns. When a prevention and rehabilitation
unit was established in a school it allowed to improve medical care and achieve a substantial decrease in
morbidity among school children, first of all, with respiratory organs diseases which were a basic reason for
absence from classes. Most children (77.5 %) who were made healthier or recovered in school had suffered
from respiratory organs diseases.

Improvement of preventive activities aimed at creating health culture and attitudes towards healthy life
style had positive influence on children's motivation and formation of such behavior stereotypes that helped to
preserve their health. It was confirmed by questioning results as well as by lower levels of common and pri-
mary morbidity and better physical development. Share of practically healthy school students without any risk
factors (the 1st health group) increased from 5.61 % in 2009 to 8.54 % in 2017; share of school students who
were in the 2nd health group (had functional deviations or ran risks of chronic pathology development) de-
creased from 86.28 to 83.98 % (p < 0.05).
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Educational organizations are a priority
part of schoolchildren environment and they can
frequently cause health risks for them. The primary
reasons here are them being not compliant with
sanitary and epidemiologic requirements and
standards in terms of their territory and buildings,
organization of educational process [1-3] and nu-
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trition [4, 5], physical activities [6, 7], and medical
support [8-12]. Educational process is becoming
more intense and it causes risk-associated health
disorders among schoolchildren [13]. Social and
economic factors also exert negative influence on
children's health as they determine their lifestyle
and form health-preserving culture, healthy life-
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styles, and children's leisure activities [14].

The necessity to manage schoolchildren's
health risks led to development of recommenda-
tions on updating preventive activities and medical
support for children and teenagers within scientific
systems of knowledge [15, 16]. Issues of healthy
lifestyle formation and unified preventive space in
educational organizations have been revised [17,
18]. But still, there is not enough research that fo-
cuses on analyzing implementation practices relat-
ed to preventive and health-improving activities
and it predetermined the performance of the pre-
sent research.

Our research goal was to assess results of
long-term activities aimed at improvement of pre-
vention work and medical support in educational
organizations.

Data and methods. We performed our re-
search in Penza and chose two comprehensive sec-
ondary schools as our research objects; the school
No. 74 was a test one, and the school No. 68 was a
reference one. We examined sanitary-hygienic pa-
rameters of intra-school environment and analyzed
nutrition that schoolchildren received. We assessed
activities accomplished by a prevention and reha-
bilitation unit in the test school; examined educa-
tional process conditions and health of children
who attended 1-11 forms. our samplings included
1,136 and 1,376 school students correspondingly.

Both schools were located close to each
other (420 meters from one to another) in the same
city district (a dormitory area) with the same eco-
logical conditions; both schools were built accord-
ing to a typical building project. Nutrition units in
both school were modernized in 2008 within the
frameworks of a federal experimental project.
Comparative hygienic assessment of the schools
was performed taking into account all the specifi-
cations fixed in sanitary-epidemiologic require-
ments.

Prevention work aimed at improvement of
schoolchildren's health has been accomplished
since 2006 in the school No. 74, as opposed to the
school No. 68. We questioned parents of elemen-
tary school pupils and parents of schoolchildren
who attended 5-11 forms. We analyzed 366 ques-
tionnaires filled in by parents and 430 question-
naires filled in by school students who attended the
school No. 74 (70% of the total schoolchildren
number). We also analyzed 354 questionnaires
filled in by parents and 634 questionnaires filled in
by schoolchildren who attended the school No. 68
(71.8% of the total schoolchildren number). Actual
nutrition received by schoolchildren was analyzed
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via examining two-week autumn (2017) and spring
(2018) menus that included breakfast and lunch.

We assessed schoolchildren's health. The
results were statistically processed with conven-
tional techniques.

Results and discussion. Parameters of mi-
croclimate, electric and magnetic fields strength
inside classrooms were measured in 2018; the re-
sults revealed there were only insignificant differ-
ences between the schools and all the parameters
corresponded to standards in both of them.

Daylight factor in classrooms amounted to
6.99+0.82 in the school No. 74; 2.55+0.76, in the
school No. 68 (p < 0.05).

Noise level in the corridors, gymnasium,
canteen, and technology classes of the school No.
74 was within 51.4-80.5 decibels, and in IT class-
rooms, within 43.1-45.7 decibels; in the school
No. 68, within 58.9-82.1 and 47.8-48.2 decibels
correspondingly.

We didn't reveal any significant discrepan-
cies in adverse substances concentrations in class-
rooms between the compared schools. Microbe
contamination of the air also didn't differ signifi-
cantly as the total microbe quantity ranged from
174 to 1,100 per 1 m® (497.5 on average) in the
school No.74; from 300 to 1,200 per 1 m® (650 on
average) in the school No. 68. School furniture
didn't conform to height and age standards in
27.8% cases in the school No. 74; and in 53%, in
the school No. 68 (p We detected that nutrition
rations provided for elementary school pupils (1-4
forms) corresponded to this age group and deviated
from recommended ones only slightly. Actual food
value was 4.5% higher than the standard in the test
school. Proteins, fats, and carbohydrates contents
were 3.7, 5.6 and 2.7% higher, their ratio was
1:1.1:4.3. Actual food value of nutrition ration
provided in the reference school was 6.4% lower
than the standard, proteins, fats, and hydrocarbons
contents being 6.6, 3.8, and 4.1% lower corre-
spondingly; macronutrient ratio was 1:1.1:4.8.

Most children (73.8 and 81.2 %; p < 0.05)
received such nutrition in their families that could-
n't be called healthy. Ratio of basic food compo-
nents (proteins, fats, and carbohydrates) in daily
rations amounted to 1:1.3:5.5 and 1:1.4:5.9 in the
compared groups correspondingly. Unbalanced
daily rations as per ratios of basic food components
were accompanied with excessive fats and carbo-
hydrates consumption and overall prevalence of
fats and carbohydrates in rations.

Preventive work accomplished in the
school No. 74 had two basic lines, namely organi-
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zation of medical support for schoolchildren direct-
ly in school; targeted formation of knowledge and
skills related to pursuing a healthy lifestyle.

In 2006 in the school No. 74 conventional
medical support for schoolchildren was supple-
mented with an innovative prevention and rehabili-
tation unit (PRU). The PRU target was to imple-
ment preventive and health-improving activities
among schoolchildren, and to improve health of
everybody who needed it without any breaks in
their educational process. An expected outcome
would be a decrease in morbidity among children.
Schoolchildren can receive physiotherapy and oth-
er health-improving procedures in the PRU when
they are prescribed by a physician; there are no
breaks in the educational process. Schoolchildren
can also visit a pediatrician and a dentist in the
PRU. The unit functions all the year round, even
during school vacations when health-improving
camps are open for children.

The PRU is a structural unit of a medical
organization that provides medical personnel for it
and equips medical rooms with all the necessary
medical devices. The PRU includes a pediatrician
room, therapeutic physical training room, massage
room, physiotherapy room, and a dentist room. The
school was to provide rooms prepared for the PRU
organization. The PRU as per its functions is a unit
that provides medical support for schoolchildren.
Its activities are harmonized with European ap-
proaches to school healthcare [7].

The PRU functioning in the school No. 74
fully corresponds to the requirements stated in the
Order by the RF Public Healthcare Ministry issued
on November 5, 2013, No. 822 n "On approval of
order for providing medical support to under-aged
citizens, including the period of education in edu-
cational organizations"®. 10,119 schoolchildren
attending the school No. 74 improved their health
and received rehabilitation procedures over 2007 —
2017 (from 893 to 1,197 annually).

Children with musculoskeletal pathologies
(38.8%) and with respiratory organs diseases
(19.9%) prevailed among those who applied for
medical aid to the PRU, improved their health, and
received rehabilitation procedures. A number of
children who needed to improve their health due to
eye and its accessory apparatus diseases was Sig-

nificantly lower and amounted to 12.3%. A share
of children with nervous system diseases amounted
to 11.9%; with injuries, 9.1%; digestive organs
diseases, 4.1%; other diseases, 3.9%. Physiothera-
peutic procedures accounted for more than a half
of all the rehabilitation activities (54.3%). Thera-
peutic physical training accounted for 29.6%;
health-improving massage and massotherapy, for
16.1%.

Types and structure of rehabilitation activi-
ties are determined by a diagnosis. Physiotherapeu-
tic treatment is mostly applied to improve health of
children with respiratory organs diseases and inju-
ries (91.4%). Ear and mastoid diseases and diges-
tive organs diseases require only therapeutic pro-
cedures. Therapeutic physical training is applied in
almost half of cases when musculoskeletal system
diseases, as well as eye and its accessory apparatus
diseases are diagnosed. Massage is the most labor-
consuming medical procedure and it is applied
much more rarely. It is most frequently applied in
case of nervous system diseases.

Health-improving activities for children
performed by the PRU in the school No. 74 in
2007-2017 gave the following results in terms of
all the diseases. 27.6% out of 10,119 children
treated by the PRU recovered; 71.5% improved
their health; there were no changes in health of
0.9% children; there were no cases in which chil-
dren's health deteriorated. The most recovered
children were detected among children with respir-
atory organs diseases (77.5%) and ear and mastoid
diseases (62.4%).

An increase in number of children who
were included into the 1st health group to attend
physical training (without any limitation) and a
decrease in number of children with the 2nd and
the 3rd health groups (children who run risks of
chronic pathologies or who already suffer from
them or have physical development disorders) also
prove that the PRU activities are quite efficient.
Thus, a number of children with the 1st health
group in the school No. 74 increased from 86.1%
in 2009-2010 school year to 93.7% in 2017-2018
school year (p < 0.05); accordingly, there was a
decrease in number of children with the 2nd and
the 3rd health groups from 13.9 to 6.3% (p > 0.05).

A decrease in acute morbidity among chil-

1 On approval of order for providing medical support to under-aged citizens, including the period of education in educa-
tional organizations: The Order by the RF Public Healthcare Ministry dated November 5, 2013 No. 822n. Garant.RU: infor-
mation and legal portal. Available at: https://www.garant.ru/products/ipo/prime/doc/70471454/ (date of visit March 25, 2018).
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dren (measured as a number of absence cases per 1
child) is another proof that the PRU activities are
efficient. Absence due to acute morbidity de-
creased by 3.5% (p > 0.05). As for the reference
school, a number of children with the 1st health
group changed only slightly over the examined
period, from 89.3% in 2009-2010 to 90.2% in
2017-2018; absence increased by 1.9% (p > 0.05).

Issues of health lifestyle formation have
been solved in the school No. 74 through inter-
sectoral partnership since 2008; as for the refer-
ence school, only conventional ways have been
applied there.

Healthy lifestyle formation among children
attending 1-11 forms is implemented with educa-
tional technologies created with the help of Ropo-
trabnazor experts and HEE teaching staff, as well
as social, medical, and information technologies.
First of all, application of multi-subject technolo-
gies allows to achieve better awareness about risk
factors among children, patens, and school person-
nel; secondly, it provides motivation and creates
conditions for healthy lifestyle formation; thirdly,
it can help to develop and secure health-preserving
behavioral skills in children and teenagers.

In order to increase physical activity of
students, in 2008-2009 two gymnasiums, a swim-
ming pool and a training ground near the school
No. 74 were re-equipped.

We performed sociologic questioning
among parents whose children attended 1-4 forms;
the questioning revealed that almost all pupils ate
cooked meals at school, 96.9% in the school No.
74 and 96.7% in the school No. 68. 89.3% of chil-
dren attending the school No. 74 had a shack (fruit)
between breakfast, lunch, and dinner; only 71.2%
of those attending school No. 68 (p < 0.001) did it.
This difference is not caused by material well-
being of a family as 78.4% of parents whose chil-
dren attended the test school and 88.9% of parents
whose children attended the reference school (p <
0.05) considered their material well-being quite
satisfactory. A share of children who consumed
sweets and French fries between breakfast and
lunch was higher in the reference school than in
the test one, 70.5% against 58.7% correspondingly
(p < 0.01). Children who attend the school No. 74
much more rarely consume fast-food outside the
school than children from the school No. 68, 27%
against 42.6% correspondingly (p < 0.01). There-
fore, four out of ten children attending the school
No. 68 consume food that can hardly be called
healthy and their eating habits are not health-
preserving ones.
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The results of questioning performed
among students attending 5-11 forms prove that
children and teenagers from the test school are
much more motivated to pursue a healthy lifestyle
than their counterparts from the reference school
(Table). Thus, a share of children with correct eat-
ing habits is authentically higher in the school No.
74 than in the school No. 68. But at the same time,
only 32.2% of schoolchildren from the school No.
74 considered school meals to be good; 27.7%
gave the same estimation in the school No. 68 (p >
0.05). 44% and 38% correspondingly considered
school meals to be satisfactory (p > 0.05); 23,8%
and 34,3 % correspondingly thought them to be
unsatisfactory (p < 0.05). These rather low scores
given to school meals by schoolchildren can be
caused by incomplete provision of cooked meals
that are not enough for every schoolchild; such a
situation, in its turn, can exert negative influence
on schoolchildren’s health.

Table
Results of questioning performed among students
attending 5-11 forms in the compared schools

School | School
Students' answers No. 74,|No.68,| p
% %

Have breakfast at home 88,3 83,7 |0,040

Have second breakfast at

school 57,9 35,1 (0,000

Have cooked meal for

lunch 83,9 82,1 |0,457

Have dairy products eve-

ry day 72,1 61,5 |0,022

H t product

daave meat products every 80,0 716 |0.002

y

Have fruit every day 80,0 63,1 0,000

Eat fast-food 55,3 59,8 10,130

Go to school on foot 87,2 76,4 10,000

Do morning exercises 33,5 25,4 {0,005

Do sports 67,8 62,9 |0,117

Walk on foot a day: more

than 2 km 72,4 65,3 |0,015

Spend from 1 to 3 hours a

day working on a PC 4,2 64,5 10,026

Watch TV from 1 to 3

hours a day 86,9 87,1 | 1,00

Night sleep lasts 8 hours

or more 54,6 51,4 | 0,53
ISSN (Eng-online) 2542-2308 131
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More than a half of children do sports at
sport clubs, 63.9 and 64.9% correspondingly; but
only each fourth or fifth student does morning ex-
ercises, 21.8 and 24.3% correspondingly. And par-
ents tend to overestimate physical activities of their
children as 88.2 and 92.6% of them corresponding-
ly consider them to be sufficient. Parents of chil-
dren who attend the school No. 74 more frequently
give a good example to their children showing
them physical exercises and activity is useful for
health than their counterparts whose children at-
tend the school No. 68. But still, this obvious good
example isn't in line with a share of children who
do morning exercises.

Almost all schoolchildren attending both
schools have a walk outdoors every day. But at the
same time, it is rather alarming that children from
the reference school break a daily regime as 19.8%
of children sleep less than 8 hours at night. A share
of such children in the test school is authentically
lower. Uncontrolled TV watching and time spent at
a PC is a reason for shorter sleep on weekdays.
Thus, 8.1% and 5.9% of children from the school
No. 74 watch TV or work on a PC for more than 3
hours correspondingly; these figures amount to
10.8 and 7.2% of children from the school No. 68
correspondingly.

Schoolchildren from the test school are
more active physically than their counterparts from
the reference school where respondents obviously
tend to overestimate their daily physical activity.
Meanwhile, 93.7% of respondents from the school
No. 74 have the 1st health group (without any risk-
factors), and only 90.2% of children from the
school No. 68 have the same health group. Be-
sides, a share of children who go to school on foot
or walk more 2 km a day is significantly higher in
the test school.

Most children from the test school, and
considerably fewer children from the reference
school, believe their parents give them a good ex-
ample how to pursue a healthy lifestyle. 95.1% of
respondents from the school No. 74 think that a
school should take active part in building skills of
healthy behavior and healthy lifestyle in school-
children; only 80.4% of schoolchildren who at-
tended the school No. 68 gave the same answer (p
< 0.001). Unsurprisingly, 93.7% of respondents
from the test school think that creation of a healthy
lifestyle is being accomplished quite actively in
their school; only 67.3% of schoolchildren from
the school No. 68 are of the same opinion (p <
0.001).
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There was a question "How do you assess
medical support provided for children in the
school?"; parents gave the following answers to it:
"good" was given by 64.2 % in the school No. 74
and by 52.5 % in the school No. 68 (p < 0.01);
"satisfactory"”, by 28.7 and 39.4 % (p<0.01) corre-
spondingly; "unsatisfactory", by 7.1 and 8.1 % cor-
respondingly. Students attending 5-11 forms gave
other evaluation of medical support in their
schools: "good" was given by 56.1 and 45.6 % (p =
0.001); "satisfactory"”, by 32.7 and 33.9 %; "unsat-
isfactory”, by 11.2 and 20.5 % (p = 0.005) corre-
spondingly.

As for core values of life, family took the
first place in the lists of respondents from both
schools, 89.3% in the test school, and 85.9% in the
reference one; students from the test school gave
the second place to health (77.2%) while their
counterparts from the reference school to friends
(61.3%); the third place was given to friends
(66.2%) and health (59.7%) correspondingly; the
fourth place was given to education (62.4 and 49.8
%).

We analyzed the results of questioning per-
formed among parents whose children attended 1-4
forms and 5-8 forms and can state that updating of
prevention work aimed at creating health culture
and a healthy lifestyle in schoolstudents had posi-
tive effects on their motivation and building of be-
havioral stereotypes that helped to preserve and
improve their health. But still we should note that a
great number of children don't have enough sleep,
spend too much time at a PC, are not physically
active, and don't have cooked meals at school. Alt-
hough a share of such children is much lower in
the test school than in the reference one, all these
parameters of a lifestyle are in this case a field
where prevention activities should be performed in
future.

Morbidity among children was taken as a
performance criterion for activities aimed at
healthy lifestyle formation. In 2017 prevalence of
diseases among children in the school No. 74
amounted to 1,353.2 %o, that was lower than the
same parameter among children in the school No.
68, 1,524.6 %o (p < 0.001). This discrepancy be-
tween overall morbidity levels was mostly due to
different prevalence of respiratory organs diseases,
587.1 %o against 808.7 %o correspondingly (p <
0.001). We also detected a significant discrepancy
in primary morbidity levels among children from
the schools under comparison, 640.8 and 854.3 %o
(p < 0.001); this discrepancy was mostly due to
higher morbidity with respiratory organs diseases,
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555.2 against 760.1 %o (p < 0.001). Schoolchildren
who attend the school No. 74 suffer from respirato-
ry organs diseases 1.36 times less frequently. We
didn't detect any other significant discrepancies
between the two schools as per other nosologies (p
> 0.05).

Assessment of schoolchildren's physical
development performed in 1-4 forms revealed that
a share of children with average height and body
weight parameters (4-5 centile ranges) was practi-
cally the same, 34.9% in the test school, and 32.2%
in the reference one. A share of children with phys-
ical development parameters being higher than av-
erage values (6-8 centile ranges) amounted to
41.4% and 40.3% correspondingly; lower than av-
erage values (1-3 centile ranges), 23.7% and 27.5%
correspondingly. Distribution of children as per
body mass index revealed that there were more
children with optimal nutrition status in the school
No. 74 than in the school No. 68, 55.5% against
43.6% (p<0.05). Insufficient nutrition status was
detected in 13.4% of children from the test school
and in 15.0% of children from the reference one;
the excessive nutrition status was detected in
31.1% and 41.4% of children correspondingly.

Compression force of a hand was higher in
children from the test school than in children from
the reference one. The examined parameter of a
right hand amounted to 13.03 kg in the test school,
and to 10.17 kg, in the reference one (p<0.05).
Compression force of a left hand amounted to 7.83
and 11.2 kg correspondingly (p<0.05). We also
revealed that there was an authentic discrepancy in
vital capacity of lungs in children from the com-
pared schools, 1.43 | in the school No. 74 against
1.29 | in the school No. 68 (p<0.05).

Our assessment of adaptation capacities
revealed that they were higher in children from the
test school than in those from the reference one;
satisfactory adaptation was detected in 15.3% and
12.8% correspondingly; strain in adaptation mech-
anisms, in 46.7 and 41.7%; unsatisfactory adapta-
tion, in 19.4 and 24.7%; adaptation mechanisms
failure, in 18.6 and 20.8% of children correspond-
ingly.

A share of practically healthy children (the
1st health group) attending school No. 74 increased
from 5.61% in 2009 to 8.54% in 2017. A share of
children with the 2nd health group (children with
functional deviations who run risks of chronic pa-
thology development) decreased from 86.28% in
2009 to 83.98% in 2017 (p < 0.05). But at the same
time there were only slight changes in a share of
children who suffered from chronic pathologies at
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compensation stage and had the 3rd health group
and a share of children who had the 4th health
group and suffered from chronic diseases at sub-
compensation stage, from 7.28% to 6.25% and
from 0.83% to 1.23% correspondingly.

We detected quite different trends in the
school No. 68. Thus, a share of children with the
1st and 2nd health group practically didn't change,
7.41% and 8.03%; 81.84% and 81.75%. A share of
children with the 3rd health group increased from
7.06 to 8.82% (p < 0.05), and a share of children
with the 4th health group increased from 0.72% to
4%.

Conclusions. We performed comparative
examination of two schools with the same sanitary-
epidemiologic well-being but different preventive
activities implemented and medical support pro-
vided in them; the examination included sociologic
guestioning and assessment of health of children
who attended these two schools. The examination
results revealed that targeted modernization of pre-
ventive activities and medical support, improve-
ment of school meals, greater physical activity, and
an increase in number of children with health-
preserving behavioral attitudes had positive effects
on formation of schoolchildren's health. Positive
changes have occurred in that school where pre-
ventive activities have been implemented for many
years; first of all, they were changes in motivation
and children's drive for health-preserving behavior.

Modernization of medical support via or-
ganization of a prevention and rehabilitation unit
(PRU) in the school allowed to achieve a signifi-
cant decrease in morbidity among schoolchildren,
first of all, with respiratory organs diseases that
were a basic reason for absence from classes. The
greatest share of children who recovered after vis-
iting the PRU had previously suffered from respir-
atory organs diseases (77.5 %).

Our questioning revealed the most signifi-
cant risk factors that required development and
implementation of preventive activities; the factors
included nutrition behavior defects, incomplete
provision of all the children with cooked meals,
disorders in daily regime, and more than 3 hours
spent at a PC. These and some other problems are
more apparent in the reference school and require
immediate attention.

Results of the research that generalized
long-term experience in creating a unified preven-
tion environment in a secondary school substanti-
ated creating and implementing scientifically
grounded recommendations in the region.
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