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Prevalence of chronic bronchitis against a background of abdominal obesity
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ABSTRACT

Aim. To study the prevalence of chronic bronchitis (CB) against the background of abdominal obesity (AO) in
young people aged 25-44 in Novosibirsk.

Materials and methods. A simultaneous population survey of 25—44 year-olds in Novosibirsk was carried out.
The study included 906 people (414 men and 492 women). AO was registered with a waist circumference of more
than 94 ¢cm in men and more than 80 cm in women. CB was detected according to standardized epidemiological
(questionnaire, pulmonary questionnaire) and functional (spirometry) criteria.

Results. The prevalence of AO and CB in the population was 42.9% and 8.7%, respectively; in men — 43.2% and
7.7%; in women — 42.7% and 9.6%. The prevalence of CB against the background of AO in the population was 1.95
times higher (p = 0.003) compared with individuals with CB without AO (OR =2.08 [CI 1.302-3.333]). In women,
the prevalence of CB against the background of AO was 2.15 times higher (p = 0.005) compared with women with
CB without AO (OR =2.35 [CI 1.267-4.359]). The prevalence of CB in smokers in the population was 1.65 times
higher (p = 0.015) compared with non-smokers (OR = 1.72 [CI 1.081-2.739]). In male smokers, the prevalence
of CB was 2.02 times higher (p = 0.031) compared with non-smoking men (OR = 2.15 [CI 1.020-4.514]). The
multiple logistic regression analysis showed that in people aged 25-44, the presence of CB is associated with
smoking [Exp(B) = 1.966, p = 0.006] and the presence of AO [Exp(B) =2.091, p = 0.003].

Conclusion. Significant effects of AO and smoking on the development of CB in the population of 25-44 year-olds
on the whole were revealed. At the same time, in men aged 2544, the relative risk of developing CB is significantly
affected by smoking, and in women aged 25-44, by the presence of AO.
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PacnpocTpaHeHHOCTb XpOHU4YecKoro 6poHxuta Ha poHe abgoMMHa/ILHOTO

OKUPEHUA y MO0AbIX Ntoaen 25-44 net r. HoBocnbupcka

ParuHo 10.U., KypTykos E.A., leHucoBa [1.B., MonoHckan A.B., LLlep6akosa J1.B.

Hayuno-uccneoosamenvcruil uncmumym mepanuu u npoguiaxmuyeckoi meduyunsl — gunuan Pedepanvioco
uccnedosamenvcko2o yenmpa «Mucmumym yumonoeuu u ecenemuxu Cubupckozo omoenenus Poccuiickoil akademuu

nayxy (HUUTIIM — ¢unuan UlJul” CO PAH)
Poccus, 630089, 2. Hosocubupck, yi. bopuca boeamxosa, 175/1

PE3IOME

Heas nccnenoBanns — U3yYUTh PaclpOCTPaHEHHOCTs XpoHuUeckoro oponxura (Xb) Ha done abpomMuHAIEHOTO
oxupenns (AO) y Mmonozpix mozeit 25—44 ner r. Hoocubupcka.

Marepuajbl 1 MeToabl. [IpoBeeHO OJHOMOMEHTHOE IOINYJSIIMOHHOE O0CienoBaHue HaceneHus 25-44 ner
r. HoBocubupcka. B uccnenoBanue BkitoueHs! 414 My>xunH 1 492 xeHmuHbl. AO perucTpupoBaliu IpU OKPYKHO-
cTH Taiuu 6osee 94 cMm y myxurH u 6oee 80 cm — y xxeHumH. Xb perncTprupoBany corinacHo CTaHAapTH30BaHHBIM
SMUAEMHOJIOTUYECKAM  (ONPOCHHK, ITyJbMOHOJOTHYECKAsi aHKeTa) W (YHKIHOHAIBHBIM (CIIUPOMETpPHS)
KPUTEPHUSIM.

PesyabTartsl. Pacnpoctpanennocts AO u Xb B momysiunuu 42,9 u 8,7% COOTBETCTBEHHO; y MYXuuH — 43,2 u
7,7%; y xenmuH — 42,7 u 9,6%. Pactipoctpanennocts Xb Ha ¢one AO B momyssinuu B 1,95 pasa Beime (p =
0,003) B cpaBrenuu ¢ aunamu ¢ Xb 6e3 AO (OR = 2,08 [CI 1,302-3,333]). V sxeHmuH pacupocTpaHeHHOCTs Xb
Ha pone AO B 2,15 pasa seimte (p = 0,005) B cpaBHeHnu ¢ sxeHmuHamu ¢ Xb 6e3 AO (OR =2,35 [CI 1,267-4,359]).
Pacmipoctpanennocts Xb y Kypsmux B nomynsuuu B 1,65 pasa Beime (p = 0,015) B cpaBHeHHN ¢ HEKypsIIH-
mu munamu (OR = 1,72 [CI 1,081-2,739]). V kypsimmx MyxXduH pacrnpocrpaHeHHocTs Xb B 2,02 pa3a Beimre
(» = 0,031) B cpaBHeHmum c Hekypsmumu MyxunHamu (OR = 2,15 [CI 1,020-4,514]). IlpoBeneHHsri
MHOTO()aKTOPHBIN JTOTUCTHYECKUH PErpeCCHOHHBIN aHaIN3 MOKa3all, 4To y mroaei 25-44 ner Hammune Xb acco-
urpoBaHo ¢ KypeHueM [Exp(B) = 1,966; p = 0,006] u vammauem AO [Exp(B) =2,091; p = 0,003].

3axumiouenue. BeisiBnens! 3HaunMble BiusHAS AO 1 KypeHus Ha pa3Butue Xb B momynsamuu 25-44 net B 1enom.
B T0 xe Bpems y My>kurH 25—44 et Ha OTHOCHTENBHBII pHUCK pa3BuTHs Xb 3HAYNMO BIUSET CTaTyC KypeHUs, a y
KeHIIMH 25—44 et — Hanuune AQO.

KoroueBble ciioBa: pacrnpocTpaHEeHHOCTb, a0IOMUHAIIBHOE O)KUPEHUE, XPOHUUECKUI OPOHXHT, MOMyJIsius 25—
44 net, KypeHue.

KonpaukT uHTEpecoB. ABTOPHI JEKIAPUPYIOT OTCYTCTBUE SIBHBIX U MOTEHIMAIBHBIX KOH(INKTOB HHTEPECOB,
CBSI3aHHBIX C MyOIUKaNKeil HACTOSIIEH CTaThH.

Uctounnk ¢puHaHcupoBaHus. PaboTa BBITIONIHEHA B paMKaxX OFO/PKETHO TeMBbI M0 FOCYAapCTBEHHOMY 3a/IaHUI0
Ne AAAA-A17-117112850280-2 n B pamMkax OHODKETHOM TEMBI MO MOIJICPIKKE OHOPECYPCHBIX KOJUICKIHMH 1O
rocyaapcTBeHHOMY 3afgaHuto Ne 0324-2017-0048.

CootBercTBHe MpUHOHMNAM 3THKH. OT BceX JIMI IOJIydeHO MH(GOPMHUPOBAHHOE COTJIacHe Ha 00CIe0BaHHe U
00paboTKy MepCOHANBHBIX TaHHEBIX. MccnenoBanue ono0peno stinueckuM komureroM HUUTIIM — dpunmuan Uul*
CO PAH (mpotoxoin Ne 10 ot 21.01.2014).

Jas uutupoBanus: Paruno 10.U., Kyprykos E.A., [lenucoa /1.B., [Tononckas f1.B., Illep6akosa JI.B. Pacnpo-
CTPAaHEHHOCTh XPOHUYECKOro OpOHXUTA Ha (poHE aOJOMHHANIBHOTO OXKHMPEHUS Y MOJIOJBIX Jrojeil 2544 ner r.
HoBocubupcka. brwoanemens cubupckoii meouyunvt. 2021; 20 (1): 105-111. https://doi.org: 10.20538/1682-0363-
2021-1-105-111.

INTRODUCTION

Prevalence of chronic bronchitis against a background of abdominal obesity

The prevalence of chronic bronchitis (CB) is
high; therefore, the diagnosis and prevention of this
pathology are some of the most pressing problems
in pulmonology and the internal medicine. Ac-
cording to the official statistics of the Ministry of

Health of the Russian Federation, the prevalence of
“chronic and unspecified bronchitis and emphyse-
ma” is very high and in 2015 amounted to 1.5% in
the adult population [1].

In the epidemiological part of the GARD study
(Global Alliance Against Chronic Respiratory
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Diseases), conducted in Russia, it was shown that
coughing for 3 months was observed by 18.9%
of respondents, coughing up mucus for at least 3
months was reported by 12.7% of patients, and the
clinical picture corresponding to the diagnosis that
of CB (the presence of two features at once) was
present in 8.6% of participants (95% CI 7.9-9.3).
It is important that 22.2% of the survey participants
indicated a history of CB diagnosis (95% CI 21.2—
23.2), which, according to the authors of the study,
significantly exceeds the official statistics [2].

The prevalence of obesity, including abdomi-
nal obesity (AO), is also high [3, 4]. According to
the ECVD-RF (Epidemiology of Cardiovascular
Diseases in the regions of the Russian Federation)
epidemiological study, the prevalence of AO in the
Russian Federation in people aged 25-64 is 55%
(61.8% among women and 44% among men), in-
creasing with age both among men and women (p
<0.0001) [5].

In recent years, many studies have been conduct-
ed on the effect of AO on the development of cardio-
vascular and endocrine pathologies. Several studies
have also been conducted on the associations be-
tween the development of CB and metabolic syn-
drome (MS). The clinical and functional features of
the combined course of CB and AO are described,
which, according to the authors, is a predictor of the
development of chronic obstructive pulmonary di-
sease (COPD) not only in smokers, but also in people
who have never smoked [6]. It has been shown that
for people with an increased waist circumference,
the risk of developing COPD is 72% higher than for
those who have a normal waist circumference [7].

The significant role of smoking in CB develop-
ment is known and unconditional [8]. On the other
hand, chronic inflammation plays an important role
in the formation of the whole complex of patho-
logical changes in CB. Abdominal obesity is also a
pro-inflammatory condition that increases the risk
of chronic diseases [9]. Adipose abdominal tissue
produces a large number of cytokines and bioactive
mediators, thus causing a proinflammatory state in
people suffering from AO, which is also associated
with an increased risk of developing bronchopul-
monary pathology [10, 11].

Most studies in this area have been conducted
with examination of persons older than 45 years. It
seems relevant and in high demand to study the as-

sociations of abdominal obesity with CB in young
people of working and child-bearing age. It is also
relevant to obtain new data on the associations of
abdominal obesity AO with CB in individuals li-
ving in Siberia, i.e. in extreme continental climate,
where, according to international epidemiological
studies, there is a high prevalence of risk factors
for chronic noncommunicable diseases [12]. There-
fore, the aim of the present research was to study the
prevalence of CB against the background of AO in
young people aged 25-44 in Novosibirsk.

MATERIALS AND METHODS

On the basis of IIPM — Branch of IC&G SB RAS,
in 2013-2016, a simultaneous population screening
was conducted for the population of 25-44 years
old in the Oktyabrsky district of Novosibirsk (a ty-
pical district of the city) within the framework of
the budgetary theme No. 0541-2014-0004 “Moni-
toring the health status and prevalence of risk fac-
tors for therapeutic diseases, their prognosis, and
prevention in Siberia”. The study was approved by
the Ethics Committee of [IPM — Branch of IC&G
SB RAS (Protocol No. 10 0f 21.01.2014).

To select the sample, the base of the Territorial
Fund of Compulsory Health Insurance in the No-
vosibirsk Region was used. The study included 906
people (average age of 36.5 + 5.8 years), including
414 men (average age of 36.3 &+ 5.8 years) and 492
women (average age of 36.7 £ 5.8 years). There were
no age differences between the groups examined. In-
formed consent was obtained from all persons for
examination and processing of personal data.

To identify abdominal obesity (AO), the criteria
of the Russian Society of Cardiology (RSC, 2009),
waist circumference (OT), were used. A waist cir-
cumference of more than 80 cm in women and more
than 94 cm in men was considered positive for AO.

To detect respiratory symptoms, the WHO Respi-
ratory Disease Questionnaire and the ECRHS (Euro-
pean Community Respiratory Health Survey) were
used. According to the presence of cough in each year
for 3 months or more (chronic cough), the respon-
dents were divided into groups: 0 —no, 1 — yes. When
studying the anamnesis, the answers to the question
“Have you ever been told by a doctor that you have:
1 — chronic bronchitis, 2 — bronchial asthma, 3 —
bronchiectasis, 4 — pneumosclerosis, 5 — pulmonary
emphysema, 6 — COPD?” were taken into account.
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The study of the external respiration function
(ERF) by spirometry was carried out according to
the recommendations for performing spirometry on
the SpiroUSB Micro Medical Limited apparatus.
Spirometry results were recorded and processed by
the Spida 5 computer diagnostic program. Spirom-
etry findings were interpreted based on the 2017
international recommendations ‘“Spirometry for
health care providers. Global Initiative for Chronic
Obstructive Lung Disease (GOLD)”.

Statistical processing of the results was per-
formed using the SPSS package (v.17.0), including
the creation of a database and statistical analysis.
The data obtained in tables and text are presented
for categorical (nominal) indicators as absolute and
relative values — n (%). For quantitative variables,
a normality test was carried out using the Kolmog-
orov — Smirnov test, the results are presented as the
median and interquartile range — Me [25%; 75%],
as well as (M + SD), where M is the arithmetic
mean value, SD is the standard deviation. Feature
associations were evaluated using linear regression
analysis. The fractional difference in features was
calculated using the Pearson’s y* test. Differences
were considered statistically significant at p < 0.05.

RESULTS

In the population, the waist circumference was
85[75.9; 96] cm. In men it was 1.18 times more (p
=0.0001) than in women (92 [84; 100] cm and 78
[71; 87] cm, respectively). The prevalence of AO in
the population of 25-44 year-olds was 42.9%; it did
not differ between men and women (Table 1).

Table 1

Prevalence of abdominal obesity in the studied population
of people aged 25-44, n (%)

Abdominal obesity
Index Absent Present Total
Men 235(56.8%) 179 (43.2 %) 414 (100%)
Women 282 (57.3%) 210 (42.7%) 492 (100%)
Population 517 (57.1%) 389 (42.9%) 906 (100%)

The obtained result is slightly different from the
results of the ECVD-RF study, which describes the
average data for the Russian Federation. The prev-
alence of AO at the age of 25-34 years in men was
23.3%, in women 27.2%. At the age of 3544 in
men, it was 41.4%, in women — 47.4%. The propor-
tion of women with AO prevails [5]. In Novosibirsk,

higher prevalence of AO in people aged 25-44 was
found (42.9%), while no differences were identified
between men and women, which confirms the data
on higher prevalence of risk factors for cardiovas-
cular diseases in Siberia [12].

The prevalence of CB in the population aged 25—
44 was 8.7%; it did not significantly differ between
men and women (Table 2).

Table 2

Prevalence of chronic bronchitis in the studied population
of people aged 25-44, n (%)

Index Chronic bronchitis Total
Absent Present
Men 382 (92.3%) 32 (7.7 %) 414 (100%)
Women 445 (90.4%) 47 (9.6%) 492 (100%)
Population 827 (91.3%) 79 (8.7%) 906 (100%)

The obtained result practically does not differ
from the results of the epidemiological part of the
GARD study, according to which 8.6% of patients
(95% CI 7.9-9.3) aged from 18 to 80 years (more
than 7,000 examined residents of the Russian Fed-
eration) were diagnosed with CB [2].

To study the associations between AO and CB,
the ratio of signs was first analyzed (Table 3).

Table 3

Prevalence of chronic bronchitis depending on the presence
of abdominal obesity in the studied population of people aged

25-44
Abdominal obesity
Index Absent | Present Total
No chronic bronchitis
Both sexes, n, incl.: 485 342 827
— in the subgroup for CB, % 58.6 414 100
— in the subgroup for AO, % 93.8 87.9 91.3
— in the population, % 53.5 37.8 91.3
Men, n, incl.: 221 161 382
— in the subgroup for CB, % 57.9 42.1 100
— in the subgroup for AO, % 94.0 89.9 923
— in the population, % 53.4 38.9 92.3
Women, n, incl.: 264 181 445
— in the subgroup for CB, % 59.3 40.7 100
— in the subgroup for AO, % 93.6 86.2 90.4
— in the population, % 53.7 36.7 90.4
Have chronic bronchitis

Both sexes, n, incl.: 32 47 79
— in the subgroup for CB, % 40.5 59.5 100
— in the subgroup for AO, % 6.2 12.1 * 8.7
— in the population, % 3.5 5.2 8.7

Men, n, incl.: 14 18 32
— in the subgroup for CB, % 43.8 56.2 100
— in the subgroup for AO, % 6.0 10.1 7.7
— in the population, % 3.4 43 7.7
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Table 3 (continued) Table 4
Index Abdominal obesity Total Prevalence of chronic bronchitis depending on smoking status
Absent Present in the studied population of people aged 25-44
Women, 7, incl.: 18 29 47 Index Smoking (S) Total
— in the subgroup for CB, % 38.3 61.7 100 No | Yes
- %n the subgrou.p for AO, % 6.4 13.8 ** 9.6 No chronic bronchitis
— in the population, % 3.7 5.9 9.6 Both sexes, n, incl.: 547 280 827
Entire population — in the subgroup for CB, % 66.1 33.9 100
: — in the subgroup for S, % 92.9 88.3 913
Number of persons, 7, incl.: 517 389 906 — in the population, % 60.4 30.9 913
— in the subgroup for CB, % 57.1 42.9 100 v — ’ 21'5 16'7 38.2
— in the subgroup for AO, % 100 100 100 en, ”}’1 1nel.: . . A X
— in the population, % 57.1 429 100 — in the subgroup for CB, % 36.3 3.7 00
— in the subgroup for S, % 94.7 89.3 923
Note. CB — chronic bronchitis, AO — abdominal obesity. — in the population, % 51.9 40.4 92.3
* p=0.003 in comparison with persons with CB without AO by 1.95 Women, n, incl.: 332 113 445
times, OR = 2.08 [CI 1.302-3.333]; ** p = 0.005 in comparison with — in the subgroup for CB, % 74.6 25.4 100
women with CB without AO by 2.15 times, OR = 2.35 [CI 1.267- — in the subgroup for S, % 91.7 86.9 90.4
4.359]. — in the population, % 67.5 23.0 90.4
Have chronic bronchitis
It was revealed that the prevalence of CB against Both sexes, #, incl.: 42 37 79
: : — in the subgroup for CB, % 53.2 46.8 100
the background of AQ il the? population of people " in the subgroup for S, % 1 1% 87
aged 25-44 was 1.95 times higher (p = 0.003) com- —in the population, % 4.6 4.1 8.7
pared with individuals with CB without AO (OR = Men, n, incl.: 12 20 32
2.08 [CI 1.302-3.333]). In women, the prevalence —in ::e Suggr"up lfor SBO}% 357-35 1327-5* . 170;)
. . — in the subgroup for S, % . . .
of CB against the background of AO was 2.15 times — in the population, % 29 48 77
higher (p = 0.005) compared with women with CB Women, 7, incl.: 30 17 47
but without AO (OR = 2.35 [CI 1.267-4.359]). In — in the subgroup for CB, % 63.8 36.2 100
-1 )
men, such a fact was not revealed. The data ob- in the subgroup for S, % 8.3 13.1 9:6
) N A . — in the population, % 6.1 3.5 9.6
tained indicate a significant effect of AO in young Entire population
women on the risk of developing CB. Number of persons, n, incl.: 589 317 906
Since it is known that smoking is one of the sig- — in the subgroup for CB, % 65.0 35.0 100
nificant risk factors for the development of CB, thi ~inthe subgroup for AQ, % 1 100 1100 100
cant nsk factors for the aevelopment o > LS — in the population, % 65.0 35.0 100

study also analyzed the ratio of signs to study the
association between smoking and CB in the young
population (Table 4). The prevalence of CB in
smokers in the population of people aged 25-44 was
1.65 times higher (p = 0.015) compared with non-
smokers with CB (OR = 1.72 [CI 1.081-2.739]).
In male smokers, the prevalence of CB was 2.02
times higher (»p = 0.031) compared with non-smok-
ing men (OR = 2.15 [CI 1.020—4.514]). In women,
such a fact was not revealed. The findings indicate
a significant effect of smoking in young men on the
risk of developing CB.

In order to clarify the obtained results regarding
the effect of AO on the development of CB in young
people aged 25-44, a multiple logistic regression
analysis was carried out, which showed that in peo-
ple of both sexes, the presence of CB, regardless of
other features, including age and sex, is associated
with smoking [Exp(B) = 1.966, p = 0.006] and the
presence of AO [Exp(B) =2.091, p = 0.003].

Note. CB - chronic bronchitis, AO — abdominal obesity, S — smoking.
* p=0.015 in comparison with non-smokers with CB by 1.65 times,
OR = 1.72 [CI 1.081-2.739]; ** p = 0.031 in comparison with non-
smoking men with CB by 2.02 times, OR =2.15 [CI 1.020-4.514]

DISCUSSION

When discussing the results obtained, it is im-
portant to note that, on the one hand, in the patho-
genesis of chronic bronchitis, along with smo-
king, genetic factors, deficiency of al-antitrypsin,
surfactant, and transferrin, cold climate, frequent
respiratory tract infections, and chronic inflamma-
tion play a significant role [8, 13, 14]. On the other
hand, with AO, adipose abdominal tissue produces
a large amount of cytokines and bioactive media-
tors, thus causing a proinflammatory condition in
people suffering from AO, which may be associ-
ated (cause-effect pathogenetic relationship) with
an increased risk of developing bronchopulmonary
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pathology [10, 11]. In general, predicting the risk of
developing chronic bronchitis in young people is an
extremely urgent task [2, 15].

The patterns revealed in this study indicate a
significant relationship between AO and smoking
with the presence of chronic bronchitis in people
of the young age group (2544 years old) in Novo-
sibirsk. At the same time, in men aged 2544, the
relative risk of developing chronic bronchitis is sig-
nificantly influenced by the smoking status, and in
women aged 25-44 — by the presence of abdominal
obesity. Therefore, a possible cause-effect patho-
genetic relationship between the increased content
of inflammatory biomolecules in the body in AO,
secreted by visceral adipocytes, and the chronic in-
flammatory process in the bronchi in CB can only
be discussed in relation to women aged 25-44 in
Novosibirsk.

CONCLUSION

Thus, taking into account the importance of the
problem of abdominal obesity, this study obtained
data indicating its significant role in the risk of de-
veloping chronic bronchitis in young women aged
25—44 years in Siberia.
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