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PacnpocTpaHeHHOCTb XpOHUYECKOMU 06CTPYKTUBHOM
6onesHu nerkux u (paKTopoB pucKa ee pasBUTUSA
B CaHkr-lleTepbypre u ApxaHrenbcke

(no paHHbIM uccnepgosanus PECINEKT)
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! CeBepHbIN rocynapCTBEHHbIM MENLIMHCKIA YHUBEpCUTET, ApxaHrenkck, Poccus;
2 Cesepo-3ana/iHblil rocyapCTBEHHbIN MeAMUMHCKMIA YHnBepcuTeT uM. WU, Meunmkosa, CankT-Tetepbypr, Poccus

O6ocHoeaHue. V13y4eHne UCTMHHOM pPacnpoCTpaHEHHOCTU XPOHUYECKON 0DCTPYKTUBHOM DOME3HN NErkux 0CTaeTca 3Hauu-
MOW 06nacTblo MCCNefoBaHWM, TaK Kak No-MpexHeMy COXpaHAeTcs BOMbLUION pa3pbiB MeXAy pesynbraTaMu o@uuUanbHoro
y4eTa BbIBNIEHHbIX CydYaeB 3aboneBaHWa U 3NULEMUONIOTMYECKUMU [aHHBIMW.

Llem uccnedosanus — n3yunTb PacnpoCTPAHEHHOCTb XPOHUYECKON 0BCTPYKTMBHOW Bone3Hu Nerkux 1 GaKkTopoB pucka
ee pa3BuTus B Byx ropoaax CeBepo-3anagHoro defepansHoro okpyra Poccuu.

Mamepuanel u Memodel. B cnydaiiHoi BoibopKe pecnoHaeHToB (2121 xutens CaHkT-TeTtepbypra, 1012 — ApXxaHresbcKa)
y 2974 YenoBeK NoNy4YeHbl KaYeCTBEHHbIE Pe3yNbTaTbl CIMPOMETPUM (B TOM uKcne Y 2388 — c OpoHXoNMUTUYECKOI Npoboii).
C nomoLLbl0 aHKeTMpoBaHUs M3yueHbl AeMorpadmyeckue, COLMaNbHO-3KOHOMUYECKIUE NOKasaTenn U GaKTopbl pucka pas-
BUTUS XPOHUYECKOW 0BCTPYKTUBHOM BOME3HM NErKUX.

Pesynemamel. CpepgHuin Bospact (54,9 +92 u 52,3+ 92 neT) u [ons pecnoHAEHTOB C BbICLUMM 00pa3oBaHMEM
(374 v 297 %) 6binm Bbiwe B CaHkT-MeTepbypre, yeM B ApxaHrenbcke (p < 0,0001) cootBeTcTBEHHO. [lons Korga-nubo Ky-
puBLKX (49,5 1 44,4 %; p = 0,008), a TakKe pacnpocTpaHEHHOCTb XPOHUYECKOW 0BCTPYKTUBHOM Bonesuu nerkux (7,6 u 5,4 %;
p = 0,044) 6binm Boiwe B CaHKT-MeTepbypre. B ApxaHrenbCke Yalle 0TMeYanu Mcnonb3oBaHWe B1MoopraHMYeckoro Tonmea
W BO3JECTBUE BPEAHBIX NPOM3BOACTBEHHbIX (GAKTOpOB. PacnpocTpaHEHHOCTb XPOHUYECKON 0BCTPYKTUBHOM BoNnesHW Nerkux
Bbina Bbllle Y KYpUNbLUMKOB M yBENWUMBANach C BO3PacToM, a MOKa3aTeNy PacnpocTPaHEHHOCTU KYPEHUS U XPOHUYECKOM
06CTPYKTUBHOI 60NE3HM NIErKUX BbINN BbILLE Y MYMKUMH.

3akntoyenue. AHanu3 $haKTopoB pUCKa Pa3BUTUS XPOHUYECKOIM 0BCTPYKTUBHOM 60NE3HN NIErKMX NO3BOMISET JTyYLLe NOHATb
He TONbKO ee pacrnpoCTPaHEHHOCTb, HO U €e CTPYKTYPY, @ TaKKe 3HaueHue Kaxaoro gakTtopa pucKa B pasHbIX MOMyNALMAX,
YTO MOMOXKET NOBbICUTbL KAYECTBO PaHHeN AMarHoCTUKM 3aboneBaHus.

KnioueBble cnoBa: pacnpocTpaHEHHOCTb XPOHMYECKOI 06CTPYKTUBHOI 60NE3HW NErkux; KypeHue; ucnonb3oBaHue Guoopra-
HUYECKOro TOM/MBA; BPeaHble NMPOU3BOACTBEHHbIE (HaKTOPbI; CIUPOMETPUA.
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Prevalence of chronic obstructive pulmonary
disease and its risk factors among residents
of Saint Petershurg and Arkhangelsk

(based on the RESPECT project)
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BACKGROUND: The study of the prevalence of chronic obstructive pulmonary disease remains a significant area of re-
search, as there is still a large gap between the official record of detected the disease cases and epidemiological data.

AIM: To study the prevalence of chronic obstructive pulmonary disease and its risk factors in two cities in the North-West
region of Russia.

MATERIALS AND METHODS: A random sample of respondents (2121 residents of Saint Petersburg, 1012 residents of
Arkhangelsk); 2974 received qualitative results of spirometry (including 2388 with a bronchodilator test). The questionnaire
included demographic, socioeconomic indicators, and risk factors for chronic obstructive pulmonary disease.

RESULTS: The average age (54.9 + 9.2 and 52.3 + 9.2 years) and the proportion of respondents with higher education
(37.6% and 29.7%) were higher in Saint Petersburg (compared to Arkhangelsk, p < 0.0001). The proportion of ever smokers
(49.5% and 44.4 %, p = 0.008), as well as the prevalence of chronic obstructive pulmonary disease (7.6% and 5.4%, p = 0.044),
were higher in Saint Petersburg. In Arkhangelsk, exposure to biomass fuel and occupational hazards was noted more fre-
quently. The prevalence of chronic obstructive pulmonary disease was higher in smokers and increased with age; the preva-
lence of smoking and chronic obstructive pulmonary disease was higher in men.

CONCLUSIONS: The analysis of chronic obstructive pulmonary disease risk factors allows us to better understand not
only the prevalence but also the structure and significance of each risk factor in different populations, improving the early
diagnosis of the disease.

Keywords: chronic obstructive pulmonary disease prevalence; smoking; exposure to biomass fuel; exposure to occupational
hazards; spirometry.
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OPUTVHATTBHOE VICCTTELOBAHVE

BACKGROUND

Chronic obstructive pulmonary disease (COPD) ranks third
among the causes of death in the world [1] and accounts
for about 20% of the healthcare cost of respiratory diseases
in Russia. However, problems remain in identifying and
registering these patients in Russia [2], as evidenced by
the large difference between the number of officially-
registered COPD patients (i.e., about 2.4 million) and
the calculated prevalence of COPD in epidemiological studies
(i.e., at least 7 million). Timely detection of COPD helps reduce
the rate of progression and improve the prognosis of these
patients by eliminating the main risk factors (e.g., smoking)
and providing optimal treatment.

This study aimed to perform early diagnosis of COPD
in residents of two cities in the Northwestern Federal District
of Russia,specifically St. Petersburg and Arkhangelsk, and to
identify risk factors for its development.

MATERIALS AND METHODS

The Research on the prevalence and the diagnosis
of COPD and its Tobacco-related etiology (RESPECT) study
was developed jointly by departments of family medicine
of the North-Western State Medical University named after
I.I. Mechnikov (St. Petershurg) and the Northern State Medical
University (Arkhangelsk) in collaboration with the Catholic
University of Leuven (Brussels, Belgium). This study was
registered in the ClinicalTrials.gov database (NCT02307799)
and was approved by the local ethics committees of both
medical universities. The study's three main stages (cross-
sectional single-step, cohort, and case-control) and their
objectives were presented previously [3].

A random sample of 4419 individuals aged 35 to
70 years old were recruited from a database of compulsory
health insurance funds. A total of 3133 (70.9% response
rate) signed an informed consent. This final sample
included 2121 participants from St. Petersburg (664 men
and 1457 women) and 1012 participants from Arkhangelsk
(332 men and 680 women), registered at 10 polyclinics
in St. Petersburg and 5 polyclinics in Arkhangelsk.
Among 2974 participants who agreed to spirometry and
achieved acceptable and reproducible results as required
by the American Thoracic Society/European Respiratory
Society (ATS/ERS) [4], 2388 had a bronchodilatory test.
This publication presents the results of the epidemiological
phase of the study (cross-sectional single-step design) based
on the respondents’ place of residence.

The questionnaire developed by the project team includ-
ed demographics (e.g., age and gender) and socioeconomic
indicators (e.g., marital status, education level, income,
and profession) based on the W. Cockerham question-
naire [5] [6].
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The risk factors for COPD, namely smoking (both active
and passive), indoor air pollution, and occupational hazards
were assessed. Meanwhile, the assessment of smoking
included the age onset, the intensity as determined by
the smoking index in pack-years (i.e., the number of packs
of cigarettes smoked per day multiplied by the number
of years of smoking), and smoking status/ experience.
A smoking index threshold of least 10 pack-years was set
to categorize heavy smokers. Smoking status was further
distinguished to never- and ever-smokers, the latter
including current and ex-smokers (i.e., those who have quit
for more than six months). Passive smoking implies living
in the same apartment and/or working in the same room
with smokers for more than 10 years. Smoking status and
passive smoking have been considered previously [6]. This
publication presents exposure to indoor air pollution, such
as frequent (i.e., more than five times a week) use of bio-
organic fuel (e.g., wood or coal) for cooking and/or space
heating, and work in dusty/smoky conditions for more
than 10 years. The impact of occupational hazards were
assessed using the ATS questionnaire — the ATS 1978 Adult
Questionnaire (ATS-DLD-78) [7].

Pulmonary function was assessed using portable turbine
spirometers, specifically the MIR Spirobank (MIR, Rome, Italy,
www.spirometry.com). A bronchodilation test was performed
with salbutamol (400 pg) or ipratropium bromide (80 pg)
assessed after 15 minutes and 45 minutes, respectively.
Disorders were considered obstructive if the ratio of forced
expiratory volume per second to forced vital capacity
(FEV,/FVC) was below 0.7 [8].

Statistical analysis was performed using the SPSS 22
program (SPSS Inc., Chicago, Illinois, USA). Continuous
variables were presented as means (M), standard devia-
tions (SD), and 95% confidence intervals (Cl), while categori-
cal variables were presented as numbers and frequencies.
To compare data, Pearson’s x? test for categorical vari-
ables and one-sample t-test for continuous variables were
used.

RESULTS

Participant characteristics detailed smoking status were
presented earlier [6]; additional indicators are summarized
in Table 1. Average age (54.9 + 9.2 and 52.3 + 9.2 years;
p < 0.0001), and those with higher education (37.4% and 29.7%;
p < 0.0001) were higher in the samples in St. Petersburg
than in Arkhangelsk. Socioeconomic and marital status [6],
and the proportion of men between the cities did not differ.
Ever-smokers were more prevalent in St. Petersburg than
in Arkhangelsk, both in the general population (49.5% and
44.6%, respectively, p = 0.008) and among women (38.3%
and 30.7%, respectively, p = 0.0008). Men were 2.0-2.4 times
more likely to be ever-smokers, who smoked 3.1-4.8 times
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more intensely than women in both St. Petersburg and
Arkhangelsk.

Respondents in Arkhangelsk had a significantly higher
exposure to bio-organic fuel and occupational hazards
in the general population (p < 0.0001) and among men and
women (p < 0.05).

The calculated COPD prevalence for participants who
performed a bronchodilation test, according to place
of residence, gender, age, and smoking status and intensity,
are presented in Table 2. The St. Petersburg sample had
higher COPD rates in both the general population (7.6% and
5.4%, respectively; p = 0.044) and in men (15.9% and 9.5%,
respectively; p = 0.014), but not in women.

Those aged 55-70 years had higher COPD prevalence
than ages 35-54 years in the RESPECT study total sample
(by 2.7 times; p < 0.0001), the St. Petersburg and Arkhangelsk
samples (by 2.5 and 2.9 times, respectively; p < 0.0001),
the male respondents (2.7 times higher in the group
of 55-70 years old for St. Petershurg and 4 times higher
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for Arkhangelsk; for all patients, p < 0.0001) and female
respondents in St. Petersburg (p=0.039). In general,
for the two cities, COPD prevalence was higher in men
than in women (3.9 times in St. Petersburg and 2.8 times
in Arkhangelsk; for all patients, p <0.001), reaching
a difference of 4.1 and 3.5 times in St. Petersburg and
Arkhangelsk, respectively (p = 0.0001) among respondents
aged 55-70.

Compared to ever-smokers, COPD was less prevalent
in never-smokers by 3.6 times in the total RESPECT study
sample, by 3.7 times in the St. Petersburg sample, and by
3.3 times in the Arkhangelsk sample (for all p < 0.0001).
However, in the men and women of the two cities, this
relationship was not always significant. COPD was less
prevalent by 5.3 times for non-smoking men in St. Petersburg
(p<0.0001) and by 3 times for non-smoking women
in Arkhangelsk (p = 0.015).

In the general population, heavy smokers had higher
rates of COPD by 3.7 and 4.4 times in St. Petersburg

Tabnuua 1. XapaKTepVICTVIKa Y4aCTHMKOB UcCniefoBaHMA B 3aBUCMMOCTM OT MeCTa MNpPOXMBaHUA, nona u d)aKTOpOB PUCKa pa3BUTUA

XPOHWYECKOW 06CTPYKTUBHOI B0NE3HM Nerkux

Table 1. Participant characteristics by place of residence, gender, and chronic obstructive pulmonary disease risk factors

St. Petersburg Arkhangelsk
. Total sample
Indicator men women men women
n=3133 . ‘_°‘Za1‘21 n= 66k n = 1457 . f°‘1an'12 n=1332 n= 680
- (31.3%) (68.7%) - (32.8%) (67.2%)
Age, M £ SD, years 54,0 £ 9.3 54.9 +9.2 54.6 + 9.6 55.0£90  52.3+92*  522x92 53.2+92
Education defined, n 34 2103 660 1443 1011 331 680
« higher, n (%) 1097 (35.4) 797 (319) 247 (37.4) 550 (38.1) 300 (29.7)**  87(26.3) 213 (31.3)
Smoking status 34 2103 660 1443 1011 331 680
determined, n
« ever-smokers, n (%) 1489 (478) 1040 (49.5) 487 (73.8)*  553(38.3) 449 (b4.4)™ 240 (72.5° 209 (30.7)
Smoking intensity 315 2108 656 1452 1007 328 679
determined, n
« smoking index 935 (30.0) 641 (30.4) 474 (57.0)° 267 (18.4) 294(29.2) 205 (62.5° 89 (13.1)°
210 pack-years, n (%)
Exposure to indoor air 3113 2102 660 1442 101 331 680
pollution determined, n
« frequent use of bio- 253 8.1) 15(0.7) 7(1.1) 8(0.6) 238 (235 752278 163 (24.0)%
organic fuels, n (%)
Impact of occupational 2912 1901 603 1298 10M 331 680
hazards determined, n
« work in dusty conditions 490(16.8) 283 (14.9)  125(20.7)*  158(12.2) 207 (20.5)*  90(27.2) 117 (17.2)
for 10 years or more, n (%)
« work under conditions 500 (17.2) 283 (14.9) 123 (20.4~B  160(12.3) 217 (21.5)** 106 (32.0)° 111 (16.3)f

of gas contamination
for 10 years or more, n (%)

Note. M — mean; SD — standard deviation. * Significant differences for all St. Petersburg and Arkhangelsk participants (p < 0.0001 for one-
sample t-test); **significant differences for all participants of St. Petersburg and Arkhangelsk (p < 0.0001 for Pearson’s ¥ test); ®significant
differences for groups of men and women (p < 0.0001 for Pearson’s ¥? test); * significant differences for same-gender groups in St. Petershurg

and Arkhangelsk (p < 0.001 for Pearson’s y? test).
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Tabnuua 2. PacnpocTpaHeHHOCTb XPOHWUYECKON 0BCTPYKTMBHOM DONE3HM NErKuX B 3aBUCUMOCTM OT MeCTa NPOXKMBaHMS, Nona, BospacTa

M NHOEKCa KypeHua

Table 2. Chronic obstructive pulmonary disease prevalence of the sample by place of residence, gender, smoking, and obstruction criteria

Total St. Petersburg Arkhangelsk
Prevalence
sample total men women total men women
Number of respondents, 2388 (162) 1451 (111) 441 (70) 1010 (41) 937 317 (30) 620 (21)
n (including with obstruction, n) (51)
Overall prevalence, %, (95% CI) 6.8 16 15.9 4.1° 5.4* 95 3.4°
(5.8-7.9) (6.9-92) (12.4-20.0) (2.9-5.5) (4.0-72)  (6.4-13.5)  (2.1-5.2
Prevalence by age groups
* 35-54 years, %, (95% CI) 3.6 4.¢ 8.1 2.4 2.9 4.0 2.4
(2.6-49)  (27-6.1)  (45-133)  (1.1-4.4) (1.6-4.8) (1.6-8.3) (1.0-4.7)
 55-70 years, %, (95% ClI) 9.6 10.2 21.68 5.2%# 8.5 16.0° 4.6"
(8.0-11.4)  (8.1-12.5) (16.2-28.1)  (3.6-7.4) (5.9-11.7)  (10.1-24.0)  (2.4-7.9)
Prevalence by smoking status and intensity
Smoking status
Never-smokers, %, (95% Cl) 3.0 3.2 3.7 3.1 2.7¢ 5.6 2.1
(2.1-4.1)  (2.0-4.8) (1.1-9.6) (1.9-4.9) (1.5-4.5)  (1.8-13.1)  (0.9-4.0)
Ever-smokers, %, (95% Cl) 10.8 12.0 19.6° 5.6 8.9 1.0 6.38
(9.0-12.9)  (96-147) (15.1-24.9) (3.5-8.4)  (6.3-12.3)  (71-16.3)  (3.3-11.1)
Smoking intensity (for ever-smokers)
Smoking index <10 pack-years, %, 3.6 4.2° 14 3.5 2.7° 5.9 2.0
(95% CI) (27-4.6)  (3.0-5.6) (3.9-12.7)  (2.3-4.9) (1.6-4.4)  (24-122)  (1.0-3.7)
Smoking index =10 pack-years, %, 14.1 15.4 21.98 6.7° 12.0 1.8 12.3%
(95% CI) (M.5-17.1)  (12.0-194)  (16.6-28.4)  (3.5-11.4)  (8.2-16.8)  (75-177)  (5.9-22.7)

Note. Cl — confidence interval. *Significant differences for all St. Petersburg and Arkhangelsk participants (o < 0.05 for Pearson’s ¥’ test);
%significant differences for groups of men and women (p < 0.0001 for Pearson’s ¥’ test); ® significant differences for same-gender groups (p < 0.05
for Pearson’s ¥? test); ¢significant differences for groups of the same city (p < 0.0001 for Pearson’s ¥’ test).

and Arkhangelsk, respectively (p <0.0001). While COPD
prevalence in heavy smokers was 6.1 times higher for
women in Arkhangelsk, this was 2.9 times higher for men
in St. Petersburg (p < 0.0001).

In heavy smokers in St. Petersburg, men had 3.3 times
higher rates of COPD than women (p < 0.0001). The same
tendency was noted in comparing never- and ever-smokers
(3 times higher in men; p < 0.0001). However, no difference
was found in in men and women in Arkhangelsk with
the same smoking status and experience.

DISCUSSION

The RESPECT study was the first to obtain data on COPD
prevalence and risk factors in two cities of the North Western
Federal District of Russia in a random sample 35-70 year-
olds using a bronchodilator test. The study results, from
which the COPD prevalence in Russia was estimated,
were included in a systematic review of 162 population-
based studies published recently in the Lancet Respiratory
Medicine [9]. This should enable the evaluation of global
COPD prevalence depending on gender, age, and region.

It should be noted that data on COPD prevalence and risk
factors, primarily smoking, in various studies are difficult
to compare due to differences in research methodology
and socio-demographic characteristics of the samples.
In general, smoking prevalence in the studied populations
of the two cities are comparable with previously obtained
data, including the sample survey of Rosstat [10] and
the results of international studies [11,12]. While smoking
is the most studied risk factor for COPD, the Lancet [13]
proposed to distinguish five types of this disease based
on predominant risk factors, including environmental factors
like indoor air pollution and workplace hazards. Furthermore,
in Russia, the major risk factor for COPD is smoking (up
to 85%) followed by occupational factors (up to 10%) [14],
similar to the data of the RESPECT study.

The relationship between smoking and COPD prevalence
in the two cities was revealed. Rates of COPD were higher
in smokers, especially those with 10 pack-years, and older
age groups. Men had higher smoking and COPD prevalence.
While smoking was prevalent in St. Petersburg, exposure
to other risk factors were more common in Arkhangelsk.
Respondents of Arkhangelsk were younger and less likely
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to have had higher education. The prevalence of COPD
in the RESPECT study is comparable to data from earlier
international studies, such as the BOLD study [15], where
smoking prevalence was based on gender and age [1].

CONCLUSION

The RESPECT study found smoking as the main risk
factor for the development of COPD among the population
of St. Petersburg and Arkhangelsk, especially in men, older
people, and heavy smokers. Moreover, the RESPECT study
demonstrated comparability of international and Russian data.
The assessment of risk factors for COPD, primarily smoking,
will facilitate timely COPD diagnosis and management,
halting its progression, and, thereby, improving long-term
prognosis patients.
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A0NOSIHATENIbHAS UHOOPMALIUA

Uctounuk dunaHcmpoBaHus. [oarotoka nybnmKaLmm He uMe-
na UHaHCOBOrO 0BecreYeHUs UM CNOHCOPCKOM NOAAEPKKU.

KoHdnukT uHTEepecoB. ABTOpLI AeKNapUpyIoT OTCYTCTBUE ABHbIX
1 NOTeHUManNbHBIX KOHIMKTOB MHTEPECOB, CBA3aHHBIX C Mybnuka-
LiMer HacToALLEN CTaTbu.

Bknap aBTtopoB. Bce aBTopbl MOATBEpXAAKOT COOTBETCTBME
CBOEr0 aBTOPCTBa, COMTIACHO MEX/AyHapoaHbIM Kputepmam ICMJE
(BCE aBTOPbI BHEC/M CYLLECTBEHHbBIM BKMIAZ, B NOAFOTOBKY CTaTbM,
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