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THE HEALTH STATUS OF CHILDREN AND YOUTH DEPENDING
ON TOBACCO SMOKING STATUS

Abstract. Electronic nicotine delivery devices (e-cigarettes) have been the
subject of research and debate among scientists and the public over the past decades.
This innovative alternative to traditional smoking has gained widespread popularity,
promoting itself as a less harmful or even safe alternative to tobacco. However, the
guestion of the impact of electronic cigarettes on the human body remains
incomplete in knowledge and requires further study. Objective: to assess the impact
of tobacco smoking on the health of children and adolescents. Materials and
Methods: The study involved 2,202 children from grades 5 to 11 in six schools in
the city of Dnipro, with 115 of them participating in the second part. All children
had their smoking status and exposure to tobacco smoke determined, and some
respondents underwent spirometry, a test for hidden bronchospasm, and a
bronchoprovocation test with physical exertion.

Results and Discussion. Of the 2,202 children aged 10-17, 2,039 (92.6%)
experienced some degree of negative impact from tobacco smoke. There were 652
(29.6%) active smokers, 1,387 (63.0%) passive smokers, and only 163 children
(7.4%) were non-smokers. Chronic pathologies were found in 71 (61.7%) of the
comprehensively examined children. Among those with chronic pathologies,
chronic tonsillitis was registered in 36 (50.7%), allergic rhinitis in 7 (9.8%), non-
dysfunctional thyroid gland hyperplasia (euthyroid state) in 7 (9.8%), vegetative-
vascular dysfunction syndrome in 53 children (74.7%), and chronic gastritis and
duodenitis in 9 (21.7%) children. No significant difference in the presence of
"hidden bronchospasm™ between groups of children with different smoking statuses
was found. Conclusions: Among older school-age children, 92.6% are affected by
tobacco smoking. 29.6% of schoolchildren are active smokers, while 63.0% are
passive smokers. Chronic gastritis and duodenitis are significantly more common in
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children exposed to tobacco smoke (p < 0.01). The vegetative dysfunction syndrome
contributes to the disruption of the functional state of P2-adrenoceptors in the
bronchi of children exposed to tobacco smoke. The negative impact of tobacco
smoke in childhood manifests as a regulation disorder of bronchial patency by the
autonomic nervous system: bronchospasm during physical exertion was three times
more common in smoking children compared to non-smokers.

Keywords: children, adults, smoking, risk factors, respiratory infections,
tobacco heating systems.
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CTAH 310POB’S JITEW TA MOJIOJ]I B 3AJIEXKHOCTI BIJ]
CTATYCY TIOTIOHOITAJIITHHA

AHoTtanisi. EnexTpoHHi 3aco0u TOCTaBKM HIKOTHUHY (€JIEKTPOHHI CUTapeTH)
CTalM NPEeIMETOM JOCIIDKEHb Ta CYNEpEeuyOK HAyKOBI[IB Ta TPOMAACBKOCTI
IPOTATOM OCTaHHIX JeCATWIITH. Ll 1HHOBaliliHA anbTEepHATHBA TPAAULIHHOMY
KYPIHHIO 3700yJ1a ITUPOKY MOMYJISIPHICTh, MPOIAaryoyu ced6e MEHII MIKiTUBOI0 a00
HaBITh OE3MEYHOI0 aJbTEPHATUBOIO TIOTIOHY. [IpoTe, nUTaHHS MpPO BIUIMB
CJICKTPOHHUX CUTApET Ha OPTaHi3M JIIOJIMHM 3aTUIIAETHCA MICTUTh Oarato mpooiiiB
B 3HAHHAX 1 MOTpeOye TOMANBIIOr0 BUBYEHHSA. MeTa: OI[IHUTH BIUIMB
TIOTIOHOTIAJIIHHS HA 3JI0POB’S JNiTe Ta Moyoal. Matepianu 1 MeToau. Y4acTh y
JTiHCHOMY JociimkeHHl B350 2202 autunu 5 — 11 kimaciB mectu mkia M. JIHimpo,
115 13 Hux Oynu 3anydeHi y ApyTy 4acTUHyY. BciM miTsM mpoBOAMIOCH BU3HAYCHHS
CTaTyCy Kypls 1 piBHSI HAaBAaHTQ)KEHHS TIOTIOHOBUM JIMMOM, YaCTHUHI PECHIOH/ICHTIB
OyJI0 MPOBEACHO CIIPOMETPIIO 3 MPOBEACHHIM TECTY Ha MPUXOBAHUN OPOHXOCTIa3M
Ta OPOHXOMPOBOKAIMIMHUN TeCT 3 (I3MUHUM HaBaHTAXKEHHSIM. Pe3ymbratn Ta
o0roBopeHHs. HeraTuBHOro BIUIMBY TIOTIOHOBOT'O JAMMY TI€I0 YW IHIIOK MIPOIO
3a3Hae 2039 13 2202 aireit (92,6%) Bikom 10-17 pokiB. AKTUBHUMHU KypLsIMU OyJn
652 (29,6%) autuHU, macuBHUMU KypusMu - 1387 (63,0%) 1 HEeKypUSIMH JULIE
163 nutunu (7,4%). Xpouniuna narosnoris Oyna BusiBieray 71 (61,7%) koMIiekcHO
obctexxenux gited. Cepen BCIX, [0 MaJIM XPOHIYHY IMATOJOTIIO JIITeH XPOHIYHUN
TOH3UIIT peecTpyBaBcsa y 36 (50,7 %), anepriunuii punit -y 7 (9,8%), rinepruiasis
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IMIMTOBUJIHOI 3aJ103U Oe3 mopyiieHHs QyHKuli (eyTepuoingnuit crtan) -y 7 (9,8%),
CUHAPOM Berero-cyauMHHoi  auchynkuii - 53 nputunu (74,7%), XpOHIUHUN
ractpoayoaeHiT — 9 (21,7%) aiteit. BiporigHoi pi3HUII Y HASBHOCT1 «ITPUXOBAHOTO
OpoHXOCIa3My» MiX IpylaMu JITeH 3 pi3HUM CTaTyCOM KypIlsd BUSABJICHO He OyJIO.
BucnoBku. Cepen miTedl CTapumioro MIKUIBHOTO BiKy BIUIMBY TIOTIOHOTAJIHHS
3a3HarOTh 92,6%. AKTUBHO NAISTh 29,6% MKOJISIPiB, MacUBHO - 63,0%. XpoHIYHMIHA
racTPOJYOACHIT 3yCTPIYAEThCS TOCTOBIPHO YACTIIIE B JAiTEH, SKi 3a3HAIOTH BILIUBY
TiIoTtoHOBoro  aumy (p<0,01). CunapoMm BeretaTuBHOI IUCPYHKIII CIpUsIE
HNOPYLIEHHIO (PYHKIIIOHAJIBHOTO CTaHy 2-aJpeHOpelenTopiB OpOHXIB y JITEH, 10
3a3HAIOTHh BIUIMBY TIOTIOHOBOTO MMMYy. HeraTWBHHI BIUIMB TIOTIOHOBOTO JMMY B
JUTSYOMY BILll IPOSBIIAE€THCS MOPYIICHHSIM PETyJiAlii OpOHX1aJIbHOI MPOXITHOCTI 3
OOKy BEreTaTMBHOI HEPBOBOI CUCTEMH: Yy HITEH-KypLiB OpoHXOCHa3M (Pi3UYHOTO
HABAaHTAKEHHS BHUSIBJISABCS B 3 pa3u YacTillle MMOPIBHSHO 3 HEKYPIIMHU.

Karw4oBi caoBa: pgitu, 10pocii, TIOTIOHOMATMIHHS, (AKTOPU PUBHKY,
pecripaTtopHi 1H(EKII1, CHCTEMH HarpiBaHHS TIOTIOHY.

Introduction. The increasing rates of respiratory illnesses worldwide
necessitate the active identification of adverse factors affecting health, particularly
among children and young people, one of which is the influence of tobacco [5].
Today, tobacco smoking is the most prevalent harmful habit in the world, having
reached epidemic proportions and affecting men, women, and children alike [1].
Tobacco smoke was officially declared a carcinogen as far back as 2002, with no
safe level of exposure recognized. Annually, 7 million people die from smoking-
related diseases, 890,000 of whom are passive smokers [2,3,4]. According to
estimates from the World Health Organization (WHO) in 2016, approximately 40%
of the child population is exposed to passive smoking due to their parents' active
smoking [7]. Literature suggests that all forms of tobacco, including cigarette, cigar,
pipe, hookah, chewing, and snuff tobacco, significantly impact morbidity and
premature mortality [5].There is a wealth of research demonstrating that both
passive and active smoking have equally negative effects on human health because
active and passive smokers inhale the same quantity of toxins. Researchers have
found that the concentration of the primary marker of exposure to tobacco smoke,
cotinine, is elevated in 55% of children [6,7,8]. Furthermore, a concerning fact is
that tobacco smoking is highly prevalent among adolescents and children, and they
quickly develop nicotine dependence: every third adolescent aged 12-14 years and
every second adolescent older than 15 years smoke cigarettes. Nearly 80% of people
start smoking before the age of 18 [11]. According to the World Health Organization
(WHO) data, the highest number of smokers is found in Eastern European, North
African, and Asian countries. This applies to Ukraine, which continues to hold a
leading position among European countries in terms of adult smoking prevalence [9].

However, according to the Global Adult Tobacco Survey (GATS) conducted
in 2017, the prevalence of adult smoking in Ukraine has decreased compared to
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2010: from 49.6% to 39.7% in men and from 10.5% to 8.8% in women [10]. Indeed,
In recent years, there has been a positive trend in our country towards reducing the
prevalence of traditional cigarette smoking among adolescents and young people.
Nevertheless, alternative forms of smoking, such as electronic cigarettes
(e-cigarettes) and heated tobacco devices (IQOS), are becoming popular. Today,
75% of the global e-cigarette market (excluding the US and China) is dominated by
Germany, the UK, France, Poland, South Korea, and Russia. The number of vapers
Is rapidly increasing; in 2013, there were 2.8 million users, whereas in 2015, there
were already 5.1 million. The largest share of electronic smoking device users
resides in England and France. However, there are countries where the sale of
e-cigarettes is prohibited, such as Denmark, Israel, Canada, Brazil, Australia, and
some US states [14]. In Ukraine, the percentage of adolescents who smoked
electronic cigarettes was 18.4% (boys — 22.6%, girls — 14.0%, p < 0.05), which is
twice the percentage of daily traditional cigarette smokers — 9.2% of those surveyed
(10.8% of boys and 7.7% of girls) in 2017 [9,12,13].Thus, in Ukraine, a situation of
higher prevalence of electronic cigarette smoking than traditional cigarettes is
observed, which aligns with overall European and global trends [18].

The impact of tobacco smoking when using traditional cigarettes has been
extensively studied. It is already known that smokers are more susceptible than non-
smokers to a multitude of chronic illnesses and conditions, including stroke,
cardiovascular diseases, chronic obstructive pulmonary disease (COPD), bronchial
asthma, multiple cancers, periodontal disease, hypertension, impotence, and
osteoporosis. However, smokers are also significantly more susceptible to multiple
bacterial infections than non-smokers. Such infections can be life-threatening, and
both active smokers and those exposed to the toxins of passive smoking are at an
increased risk [15].

In the literature, the number of studies examining the impact of tobacco
smoking when using e-cigarettes or vaping devices is increasing, but it still requires
further investigation due to conflicting data.

Some studies that explored the impact of electronic cigarettes and health
status, conducted among young people, showed that the use of electronic cigarettes
Is associated with an increased likelihood of asthma, COPD, and ACOS
(combination of asthma and COPD) among those who have never smoked traditional
cigarettes. The odds of ACOS were twice as high among electronic cigarette users
compared to those who had never smoked regular cigarettes [16]. Overall, the lack
of a sufficient number of studies regarding the dangers of smoking electronic devices
for human health, especially for children, the insufficient public awareness of the
harm of electronic cigarettes, and the absence of legislatively defined restrictions on
the use of these devices by children should be considered a threat to public health.
This necessitates the consideration of these aspects in the planning and
implementation of health education activities, especially among children and young
people. Moreover, conducting in-depth epidemiological and toxicological studies
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aimed at assessing the harm of tobacco smoking and the level of health risk for the
younger generation is advisable [17].

Therefore, the aim of this study was to assess the impact of tobacco smoking
on the health of children and young people.

Materials and Methods: A total of 2202 children from 5th to 11th grades in
six schools in Dnipro city participated in the study. The survey included 1039 (47.2%)
boys and 1163 (52.8%) girls.

Among the schoolchildren who participated in the survey, 115 children were
involved in the second part of the study. The age of the children ranged from 10 to
17 years, including 56 boys and 59 girls. In addition to answering the questionnaire
to determine their smoking status and exposure to tobacco smoke, the children
underwent general clinical examinations and functional diagnostic methods,
including spirometry with a test for hidden bronchospasm and a bronchial
provocation test with physical exercise.

Based on the children's exposure to tobacco smoke, they were divided into
three groups according to their smoking status. Smoking status was determined
based on the following terms: “passive smokers," "active smokers," and "non-smokers."
The first group, non-smokers, included 22 children who had never smoked
themselves and had not been exposed to tobacco smoke from adult smokers. The
second group, passive smokers, consisted of 74 children living in environments
where the atmosphere was constantly polluted by tobacco smoke from parents and
friends who smoked. The third group, active smokers, included 19 children who
actively smoked.

Furthermore, the examined children were also divided into a group of
respiratory asymptomatic (RA) patients, comprising 82 (71.3%), and another group
of children (28.7%) who were on follow-up due to recurrent bronchitis (RB). At the
time of examination, all children were free from acute respiratory illnesses or
exacerbations of RB (Table 1).

Table 1
Distribution of RA and RB children by groups depending on smoking
status
Children with
Respiratory recurrent Total
Smoker status asymptomatic bronchitis in
remission
n % n % n %
Non-smokers 13 15,9 9 27,3 22 19,1
Passive 52 63,4 22 | 66,7 74 64,4
smokers
Active smokers 17 20,7 2 6,0 19 16,5
Total 82 100 33 100 115 100
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Statistically, there was no significant difference in the frequency of recurrent
bronchitis between the groups of children with different smoking statuses, despite
the fact — statistical data analysis was conducted using both parametric and non-
parametric methods.

Results and Discussion. The analysis of the survey results showed that,
overall, 2039 out of 2202 children (92.6%) aged 10-17 years experienced some
degree of negative influence from tobacco smoke. Further evaluation revealed that
652 children (29.6%) were active smokers, 1387 (63.0%) were passive smokers, and
only 163 children (7.4%) were non-smokers.

The obtained data demonstrate a significant impact of tobacco on the child
and adolescent population. Since children are more often passive smokers, there is
every reason to believe that the main efforts to prevent health changes in children
caused by tobacco smoke should focus on reducing the number of active teenage
smokers as well as smokers among the adult population.

During further analysis of the examination results, concomitant chronic
pathology was identified in 71 (61.7%) of the children who underwent
comprehensive testing. Among all children with chronic pathology, chronic
tonsillitis was registered in 36 (50.7%), allergic rhinitis in 7 (9.8%), hyperplasia of
the thyroid gland without functional disorders (euteric state) in 7 (9.8%), and 53
children (74.7%) were on record for vegetative-vascular dysfunction syndrome,
while 9 (21.7%) children were on record for chronic gastritis and duodenitis. The
distribution of children with chronic pathology based on smoking status is presented
in Table 2.

Table 2
Distribution of Children Based on Concomitant Pathology and Smoking
Status
Non-smokers sﬁ?:& sﬁcc:;[ll\é?s Total
Pathology (n=22) (n=74) (n=19) (n=115)
n % n % n % n %

Chronic tonsillitis 5 22,7 | 23 | 31,1 8 42,1 | 36 | 31,3
Chronic o | o |4 | 54 | 5% |263| 9 | 78
gastroduodenitis
vegetatve vascular | g |34 | 37 | 50 | 8 |421| 53 |46.1
ysfunction
Allergic rhinitis 2 9,1 5 6,8 0 0 7 6,1
Dn_‘fuse non-toxic 0 0 6 8.1 1 5.3 7 6.1
goiter
p < 0.01, there was a statistically significant difference between groups with
different smoking statuses.
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As shown in the table 2, chronic gastritis and duodenitis are more common
among smokers, which supports the view of other authors on the role of tobacco
smoke in the development and exacerbation of gastroenterological diseases [18, 19].

The examination of physical development showed that in the group of non-
smokers, 13 (59%) children had average physical development, 8 (36.3%) were
above average, and 1 child (4.5%) was below average. In the second group of passive
smokers, 54 children had average physical development, which makes up 73%, 17
(23%) were above average, and 3 children (4%) were below average. Among active
smokers, 13 children had average physical development (68%), and 6 were above
average (32%). Harmonious physical development was observed in 96 (83.5%)
children, while disharmonious development was found in 20 (17.4%) (12 had
accelerated growth, and 7 had obesity). Statistical analysis did not reveal a
significant relationship between the indicators of physical development and smoking
status.

Based on the results of lung function tests, no airway obstruction was detected
in any of the examined children.

In an attempt to address the question of whether initial changes in the
functional state of B2-adrenergic bronchial receptors are a result of exposure to
tobacco smoke, we conducted functional ventilation tests with the bronchodilator
salbutamol. The test was considered positive when "hidden bronchospasm" was
recorded. The distribution of children into groups based on their reactions to the
bronchodilator is presented in Table 3.

Table 3
Distribution of Bronchial Reactions to Salbutamol Based on Smoking
Status in Children

The reaction to a Non- Passive Active Total
bronchodilator smokers smokers smokers (n=115)
(n=22) (n=74) (n=19)
RA | RB RA RB RA RB | RA| RB
Positive 1* 0* 5* 1* 0* 1* 6* 2*
Negative 12* | 9* A7* | 21* | 17* 1* | 76* | 31*
Total 13 9 52 22 17 2 82 33

* - likelihood of discrepancies ¥205=0.07-3.6 or p>0.05; RB - individuals with
recurrent bronchitis in remission stage, RA - children who are respiratory
asymptomatic

The results of the functional ventilation tests with salbutamol showed that the
hypothesis of potential negative effects of tobacco smoke on the functional state of
B2-adrenergic receptors was not confirmed.

It turned out that "hidden bronchospasm™ was diagnosed in 6 out of 74
children in the passive smoking group and in one child each in the active smoking
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and non-smoking groups. In the passive smoking group, 68 cases were "negative"
while it was 18 among active smokers and 21 among non-smokers. Statistical
analysis revealed no significant difference in the presence of "hidden bronchospasm®
between groups of children with different smoking statuses (¥2=0.58<x205=5.99 or
p>0.05). Therefore, the influence of inhaled salbutamol on external lung function
parameters in smokers and non-smokers is not significant, indicating the absence of
bronchoconstriction, including "hidden bronchospasm,™ in children who have active
or passive smoking status.

Hidden bronchospasm was also not found in groups with different smoking
statuses among RA and children with a history of RB. Among active smoking
children who are on dispensary records for RB, one child out of two had a positive
functional ventilation test with salbutamol, and none among RA (¥2=1.7<y205=5.99
or p>0.05). In the passive smoking group with RB, one out of 22 children had it, and
five out of the RA group (32=0.07<x205=5.99 or p>0.05). In the non-smoking
group, "hidden bronchospasm” was recorded in only one RA child
(x2=3.6<%205=5.99 or p>0.05). However, upon detailed analysis, it was found that
the state of "hidden bronchospasm" among passive smokers was more commonly
found in those with a vegetative dysfunction syndrome (5 out of 37 compared to
1 out of 37; ¥2=3.9<x205=3.84 or p<0.05). Therefore, our data suggest that
vegetative dysfunction syndrome contributes to the disturbance of the functional
state of B2-adreceptors of the bronchi in children exposed to tobacco smoke. To
characterize the functional state of a-receptors (cholinoreceptors) of the bronchi and
the characteristics of the autonomic nervous system's support for bronchial function
in children exposed to the negative effects of tobacco smoke, bronchoprovocation
tests with controlled physical loads were used.

When comparing groups of smokers (passive and active) and non-smokers, a
significant difference in the frequency of diagnosing exercise-induced
bronchospasm (EIB) was found (y2=4.5<x205=3.84 or p<0.05). Therefore, it can be
considered that both active and passive smoking lead to the disruption of bronchial
tone regulation by the central nervous system (CNS).

No significant difference was found between the groups of respiratory
asymptomatic children and those with a diagnosed history of recurrent bronchitis
who were in remission during the study. Specifically, the EIB condition was
observed in 11 out of 33 children with recurrent bronchitis in remission and in
17 out of 82 respiratory asymptomatic children (¥2=2.03<y205=3.84 or p>0.05).

Furthermore, no significant difference was established in the presence of EIB
In respiratory asymptomatic children with a history of recurrent bronchitis in
remission when analyzed separately within groups with different smoking statuses.

However, in children exposed to long-term tobacco smoke, there was a
noticeable tendency towards more pronounced bronchomotor reactions in terms of
amplitude. For example, the degree of EIB in 2 children not exposed to tobacco
smoke was low, while among 22 passive smokers, it was low in 14 cases, of
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moderate severity in 6 cases, and severe in 2 cases. In active smokers, EIB was most
pronounced, with 1 case being mild and 3 cases being severe (p<0.05).
Conclusions. Among older school-age children, 92.6% are affected by
smoking. 29.6% of schoolchildren actively smoke, while 63.0% are passive
smokers. Chronic gastritis and duodenitis are significantly more common in children
exposed to tobacco smoke (p<0.01). The vegetative dysfunction syndrome
contributes to the impairment of the functional state of [2-adrenoceptors of the
bronchi in children exposed to tobacco smoke. The negative impact of tobacco
smoke in childhood manifests as a disruption in the regulation of bronchial patency
by the autonomic nervous system: in smoking children, exercise-induced
bronchospasm was observed three times more frequently than in non-smokers.
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