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OCHOBHBIE ®AKTOPBI PUCKA U UX BJAMSHUE HA PACIIPOCTPAHEHHE
ABOMHOU MHPEKIIUU BUY/TYBEPKYJIE3

© 3.M. 3a20vin

®I'BY Cankr-Ilerepoyprexuit HUN ®dTusnonynsmononorun Munsapasa Poccun,
Cankrt-Ilerepoypr, Poccus

Ha ¢one nporpeccupoBanus snunemun BUYU-undekunn poct pacnpocTpaHeHHUs COYETaH-
Hoii mH(pexku BUY/TybGepkyne3, o0yClIOBICHHBIM PSIOM B3aHMMOCBS3aHHBIX (DAaKTOPOB pHCKa,
CTAaHOBUTCS aKTyaJlbHBIM MOBCEMECTHO. I]enbro HACTOSILEro ONUCaTeNbHO-aHATUTUYECKOIO HUC-
CJIEIOBaHMS SIBJSETCS KOMIUIEKCHAsT M MEXIUCUUIUIMHAPHAS OLIEHKa (paKTOpOB PHCKA, YCHUIIU-
BAIOIIMX WM CHWKAIOUIUX pacrpocTpaHeHue nBoiHoN mHpeknun BUY/Tybepkyrne3 Ha coBpe-
MeHHOM 3Tarie Ha npumepe Cesepo-3anana Poccun. Mamepuanvt u memoowst. Metopl uccieno-
BaHUS BKIIOYAJIHM COLUAIBLHO-IEMOTpaQHUECKUil, SKOHOMUYECKHIA U JMUICMUOIIOTHISCKAN aHa-
JU3, PaHXUPOBAHUE, KOPPEISAIUOHHYIO M OKCIEPTHYIO OIeHKY. OCHOBOH COIHMANbHO-
neMorpauueckoro U 3KOHOMUYECKOT0 aHaiu3a cTanu cBeaeHus u3 denepanbHOIl rocymapcrt-
BEHHOU CTaTHCTUKU MO CYObEKTaM OKpYTa, SMUIAEMHOJIOrH4YecKoro — or4eTHole (hopmbl Poccrara
no tyoepkynesy, BUU-uHpEKMu ¥ WX COYETAHUIO, BKIIIOYAs CBEIACHHUS II0 MaTepHAILHO-
TEXHUYECKOMY M KaJIpOBOMY OOECIIeYeHHI0 (DTU3MATPUIECKOH CyKObl, MHPOpPMALUs U3 aHAIH-
TUYECKUX CIPAaBOK IpU KypalMOHHBIX Bble3ax B pernoHsl CeBepo-3amana 3a mepuon 2007-
2017 rr. KoppensiuoHnHasi 3aBUCUMOCTh MEXKIY H3y4aeMbIMU MapaMeTpaMu OIpelessuiach 10
koadunmenty Crnupmena Ha miardpopme SPSS 21. Pesynrsmamur. Ha CeBepo-3anane Poccun
HAOI0IaeTCsl CTAaTUCTHUECKU 3HAYUMas 3aBUCUMOCTb MEXKJY PacHpOCTpPaHEHHEM COYETaHHON
unpexnuun BUY/Tybepkyne3 u snuaemuonorudeckum ¢akropom B meiom (0,627, p<0,039) u
pazButueM snuaemun BUY-undeknun kak monozadoneanus (0,731, p<0,011). Pacmpoctpane-
HUE TyOepKyie3a HEe UIPaeT CYIIECTBEHHON pOJIM B KOMIUIEKCE SMUAEMHOIOIHYECKUX (PaKTOPOB
(0,332, p>0,319) 1 He BHOCHT CTATUCTUYECKU 3HAYMMYIO JICTITY B JIUICMHUYECKYI0 OOCTaHOBKY
no BUY/ry6epkynesy (0,127, p>0,710). [lenuteHmapHas cucreMa Takxe He UMEET CTaTUCTUYe-
CKM 3HAUMMOW CBS3M C pacmpocTpaHeHuem coudetaHHoil nHpexkunun BUY/ty6epkynes (0,233,
p>0,490), ogHako ¢ MecTamMH JIMIIEHUs CBOOOIBI IOCTOBEPHO CBSA3AHBI paclpocTpaHeHne Tyoep-
kyne3a kak MoHouH(pekuuu (0,619, p<0,042). 3axnwuenue. [{ns ynydiieHus: 3MUAECMUYECKOMN
cutyaruu o kounpexkuu BUY/TyGepkyne3 Heo0X0IUMO ycuieHne Mep 00pbObI ¢ pacmpocTpa-
HeHneM BUY-undekunu, ocoOeHHO B MEHUTEHIMAPHON CUCTEME M YKpEIUIEHHE MaTepUallbHO-
TEXHUYECKUX U JIIOJICKUX PECYpCOB (PTU3HATPUUECKOMN CITyKOBI.

Knwoueswvie cnosa: BUY/mybepxynes; gaxmopwr pucka; BUY-unghexyus; mybeprynes;
npomusomybepkyneznvle meponpusamus, Cesepo-3anaousiii Dedepanvusiii okpye Poccuu.

THE MAIN RISK FACTORS AND THEIR IMPACT
ON THE HIV/TUBERCULOSIS EPIDEMIC

Z.M. Zagdyn
Saint-Petersburg Research Institute of Phthisiopulmonology, Saint-Petersburg, Russia

With the HIV epidemic progression, an increase of HIV/tuberculosis co-infection in relation
to a number of interrelated risk factors is becoming actual everywhere. The aim of the descriptive
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analytical study is a comprehensive and interdisciplinary assessment of risk factors that increase or
decrease the spread of the dual HIV/tuberculosis infection at the current stage in the North-West of
Russia, as a pilot region. Materials and Methods. Research methods included socio-demographic,
economic and epidemiological analysis, ranking, correlation and expert assessment. The basis of the
socio-demographic and economic analysis was information from the state statistics on the regions of
North-West of Russia, of the epidemiological analysis — reporting forms of Rosstat on tuberculosis,
HIV-infection and HIV/tuberculosis coinfection, including data on the economic and human re-
sources of the tuberculosis control system, information from analytical reports on supervising activi-
ties in the regions of the North-West of Russia during 2007-2017. The correlation dependence be-
tween the studied parameters was determined by the Spearman coefficient. Results. In the North-
West of Russia, there is a statistically significant relationship between the spread of
HIV/tuberculosis co-infection and the epidemiological factor in general (0.627, p<0.039) and the
HIV epidemic, as a mono-disease in particular (0.731, p<0.011). The tuberculosis epidemic does not
play a significant role in the complex of epidemiological factors (0.332, p>0.319) and does not
make a statistically significant contribution to the HIV/tuberculosis epidemic (0.127, p>0.710). The
penitentiary system also has no statistically significant relation with the HIV/tuberculosis epidemic
(0.233, p>0.490), however, the tuberculosis epidemic, as monoinfection (0.619, p<0.042) is signifi-
cantly associated with the correctional system. Conclusion. To improve the HIV/tuberculosis epi-
demic situation, it is necessary to strengthen of HIV tackling measures, especially in the penitentiary
system and strengthen the economic and human resources of the tuberculosis control system.

Keywords: HIV/tuberculosis; risk factors; HIV-infection; tuberculosis; anti-tuberculosis
measures; North-West Federal District of Russia.

The main causes of an adverse tubercu- cluding medical care for socially determined
losis (TB) situation in all countries are the diseases, are inevitably interrelated [16]. The
HIV pandemic progression and the spread of HIV pandemic in terms of its impact on the
multidrug-resistant (MDR) TB [1-6]. The population is equal to world wars, and in
complex of socio-economic factors influen- more than 30 years, it has taken 35-40 mil-
cing the epidemic process of infectious dis- lion lives in the world [17].
eases, including TB and HIV infection, has The country level of economic devel-
also been studied quite thoroughly [7-10]. opment determines its social policy, including
Drug using is one of the main causes of the the health care system [18]. Foreign research-
HIV epidemic [11,12]. Currently, in our ers to study the impact of the economy on
country, the heterosexual rout of HIV infec- health care use a set of criteria: an indicator of
tion is becoming increasingly important, pos- market relations in the country, a balance be-
ing a threat of the HIV epidemic generaliza- tween consumption and production, mone-
tion through marginalized groups to the gen- tized income, unemployment, etc. [19]. E.N.
eral population [13]. The relevance of the Bogdanova, et al. to assess the well-being of
TB, HIV infection and HIV/TB in the peni- patients with TB have introduced the concept
tentiary system, which encompasses almost of a regional subsistence minimum [20]. Ac-
all representatives of marginal groups, does cording to N.V. Mekhonoshina, et al. on the
not cause objections [14,15]. HIV incidence affect: the average per capita

Demographic indicators of the country, cash income of the population, migration rate
the economy and the health care system, in- and the number of medical specialists [21].
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Today, medical and economic aspects
and the management of health care resources
have received much attention [22]. The per-
sistence of the TB situation in regions of the
Russian Federation (RF) is associated with
the unsatisfactory state of the economic and
technical and the human resources in TB fa-
cilities [23,24].

Improving the effectiveness of TB con-
trol measures among people living with HIV
(PLWH) requires knowledge in the epidemic
process patterns, risk factors, their monitoring
and monitoring of providing measures [2].

Thus, the aim of the study is a compre-
hensive assessment influence of risk factors
on the dual HIV/tuberculosis epidemic devel-
opment in the North-West Federal Region
(NWFR) of Russia, as a pilot territory.

Materials and Methods

Research methods included epidemio-
logical, sociological and demographic analy-
sis, ranking, correlation and expert assess-
ment. The basis of the epidemiological anal-
ysis were the reporting forms of Rosstat:
Ne61 «Information on contingents of patients
with HIV infection», Ne33 «Information on
patients with tuberculosis», Ne8 «Informa-
tion on patients with active tuberculosisy,
Ned «Information on contingents tested for
HIV», Ne30 «Information of the medical or-
ganization» and reporting forms of the peni-
tentiary sector: Ne Tub-4 «Report on patients
with tuberculosis» and FSIN-6 «Information
of socially significant diseases in persons
held in the penitentiary system». Sociologi-
cal and demographic indicators of the re-
gions were obtained from the site of Federal
state statistics [25].

The ranking of regions by factors af-
fecting the HIV/TB situation was carried out
using blocks with homogeneous averaged in-
formation, with a minimum value of one. A
smaller amount of points scored corresponded
to the best epidemic situation in the region

and vice versa, with a high amount of points,
the situation in the territory was considered
tense. The same approach was applied to all
other (economic, socio-demographic and oth-
er factors). The received information was di-
vided into three blocks: epidemiological, so-
cio-demographic and economic.

The ranking of the region by epidemio-
logical factors was estimated by the growth
rates of incidence, prevalence and mortality
of patients with TB, HIV and HIV/TB coin-
fection for the review period, including the
penitentiary sector and HIV transmission
routes, where the heterosexual rout was cho-
sen as a main one. TB mortality of people liv-
ing with HIV and the impact of the epidemic
situation in the penitentiary sector on the gen-
eral population, the region’s rank was esti-
mated by the share of the whole population
indicators. Some of characteristics of Nenets
Autonomous Okrug (NAO) was not included
in the analysis due to the acquisition of inde-
pendence in a later period than the beginning
of the analyzed period of the study. Due to
the administrative association of penitentiary
system (PS) of St. Petersburg (SPb) and the
Leningrad Region (Len), epidemiological da-
ta in the penitentiary system of these regions
were summarized.

Rank evaluation by the socio-
demographic factors was estimated according
to the natural population growth for 2017.

The economic block reflected the re-
gion’s ranking in terms of gross domestic
product per capita, per capita monthly income
and unemployment. In the economic unit
were included the data of economic and hu-
man resources (doctors) of the TB facilities in
regions, which contained information on: de-
preciation of fixed assets (buildings, equip-
ment, vehicles), modern equipment and the
number of bacteriological laboratories, staff-
ing, part-time ratio and number of doctors
phthisiatricians per 10,000 population. The
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regions ranking by the listed criteria was es-
timated according to the data of 2015-2017.

In terms of socio-demographic and eco-
nomic units, only the final ranks of the re-
gions are presented due to the limitation of
the publishing article size.

Results and Discussion

Epidemiological block. According to
the HIV/TB incidence and prevalence
growth rates and the proportion of patients
dying of TB among all of dying subjects
with HIV and HIV/TB in the NWFR, the
first ranking position was taken by NAO,
where for the review period was not identi-
fied a single case of coinfection (Table 1).
The second and third places belong to Vo-

logda (Vol) and Kaliningrad (Kal) regions,
where a more prosperous epidemic situation
are indicating. Kaliningrad region was the
only region where the growth
HIV/TB incidence was negative for the re-
view period (-58.2%). The fourth position is
reserved by Murmansk region (Murm), the
5th place is divided between Novgorod
(Nov) and Pskov (Pskov) regions, the 6th
place — between St. Petersburg and the Komi
Republic (Komi). The last three ranked plac-
es, from seventh to ninth, are occupied by
Leningrad Region, Karelia Republic (Kar)
and Arkhangelsk Region (Arch), reflecting
the intensity of the HIV/TB epidemic situa-

tion in the regions.

rate of

Table 1
Ranked positions according to the main HIV/TB epidemiological indicators
in regions of North-West of Russia
(per 100 000 population and %, form Ne 61)

Indicator/rank/region Arch | Vol | Kal Kar | Komi | Len | Murm | Nov | Pskov| SPb | NAO
HIV/TB incidence (2007) 0.2 11 | 129 | 0.9* 1.2 4.9 2.3 2.4 1.0 | 54 | 0.0
Growth rate to 2017 (%) 4742 | 13.1 | -58.2 | 106.7 | 248.1 | 208.7 | 280.0 | 465.0 | 72.3 | 61.5 | 0.0
Ranking position 11 3 2 6 8 7 9 10 5 4 1
HIV/TB prevalence (2007) 0.4 11 | 206 | 26.6 2.6 12.2 34 24 20 | 126 | 0.0
Growth rate to 2017 (%) 2318 | 83.8 | 112.2 | 29.0 | 323.5 | 126.0 | 203.3 | 465.0 | 584.0| 30.6 | 0.0
Ranking position 8 4 5 2 9 6 7 10 11 3 1
% of dying of TB among all
of dying PLWH in 2007-2016 252 | 155 | 201 | 464 16.4 23.0 14.0 84 | 222|303 0.0
Ranking position 9 4 6 11 5 8 3 2 7 10 1
% of dying of TB among all
of dying with HIV/TB in 788 | 726 | 745 | 91.2 68.4 78.6 64.9 63.8 | 58.8 | 84.7 | 0.0
2007-2016
Ranking position 9 6 7 11 5 8 4 3 2 10 1
The sum of points 37 17 20 30 27 29 23 25 25 27 4
Final Rank for HIV/TB 9 2 3 8 6 7 4 5 5 6 1

Note: * — 2008

The growth rates of the TB main indica-
tors (Table 2) in the all NWFR regions have
been negative, expressing the general trend to

improve the situation in the whole country,

except of NAO, where the TB prevalence
growth rate has become positive (95.0%).
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Table 2

Ranked positions according to the main HIV and TB epidemiological indicators
in regions of North-West of Russia
(per 100 000 population and %, forms Ne8, 33, 61, 4)

Indicator/rank/region Arch | Vol | Kal | Kar | Komi| Len | Murm| Nov | Pskov| SPb | NAO
TB incidence (2007) 59.2 | 469 | 1340 | 71.0 | 95.3 | 69.3 | 58.2 | 67.8 | 90.5 | 37.3 | 40.5
Growth rate to 2017 (%) -62.0 | -544 | -71.1 | -57.3 | -56.2 | -46.3 | -58.8 | -36.3 | -57.7 | -21.7 | -215
Ranking position 2 7 1 5 6 8 3 9 4 10 11
TB prevalence (2007) 99.6 | 101.3 | 261.2 | 150.8 | 167.3 | 126.5 | 129.5 | 179.7 | 188.0 | 107.2 | 14.0**
Growth rate to 2017 (%) -794 | -604 | -71.3 | -46.8 | -56.4 | -32.6 | -47.4 | -58.8 | -44.0 | -49.8 | 95.0
Ranking position 1 3 2 8 5 10 7 4 9 6 11
TB mortality (2007) 12.7 | 100 | 183 | 21.7 | 142 | 42 | 100 | 82 | 154 | 131 | -
Growth rate to 2017 (%) -81.1 | -72.0 | -82.5 | -80.2 | -63.4 | -14.3 | -52.0 | -50.0 | -62.3 | -69.5 -
Ranking position 2 4 1 3 6 10 8 9 7 5 -
Sum of points 5 14 4 16 17 28 18 22 20 21 22
Final ranking position for TB 2 3 1 4 5 10 6 9 7 8 9
HIV incidence (2007) 45 | 114 | 534 | 129 | 138 | 71.2 | 487 | 205 | 6.2 | 1014 | 11.9
Growth rate to 2017 (%) 520.0 | 1956 | -28.7 | 190.7 | 2486 | -39.5 | 1.6 | 150.7 | 1726 | -57.1 | -4.2
Ranking position 11 9 3 8 10 2 5 6 7 1 4
HIV prevalence (2007) 18.3 | 83.9 | 4443 | 70.1 | 95.9 | 602.8 | 247.0 | 139.2 | 429 | 7645 | 31.0
Growth rate to 2017 (%) 4448 | 94.3 | 184 | 1879 | 1440 | 13.6 | 81.5 | 1554 | 222.1 | -21.3 | 281.3
Ranking position 11 5 3 8 6 2 4 7 9 1 10
HIV mortality (2007) 0.6 25 32.3 1.2 25 19.5 5.0 4.7 1.0 8.9 0.0
Growth rate to 2017 (%) 2190 | 304 | -62.6 | 1249 | 295 1.7 31.1 | 164.1 | 376.3 | 29.1 -
Ranking position 9 5 1 7 4 2 6 8 10 3 -
Heterosexual route (%, 2017) | 439 | 440 | 70.2 | 541 | 46.2 | 57.3 | 67.2 | 833 | 79.0 | 32.8 | 80.0
Ranking position 2 3 8 5 4 6 7 11 9 1 10
Sum of points 33 22 15 28 24 12 22 32 35 6 24
Final ranking position for HIV 8 4 3 6 5 2 4 7 9 1 5
Total sum 38 36 19 44 41 40 40 54 55 27 46
epidemologiafactor | 4 | 3 | 1| 7| e |s|s|e]w]2]|s

Note: ** — 2009

For the total amount of points express-
ing the prevalence of TB and HIV infections,
as a separate epidemiological factors, affect-
ing the HIV/TB epidemic, the first three rank-
ing positions are occupied by Kaliningrad re-

gion, St. Petersburg and Vologda region. At
the 4th place is Arkhangelsk region, at the 5th
place — Leningrad and Murmansk regions.
From sixth to eighth positions consistently
belong to Komi and Karelia republics and
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NAO, the last two places (ninth and tenth) are
assigned to Novgorod and Pskov regions.

In the penitentiary system of the North-
West of Russia, HIV-infection is mostly de-
tected in five regions (Table 3): St. Petersburg
with Leningrad region (34.4%), Komi Republic
(24.5%), Murmansk (23.4%) and Arkhangelsk

(20.1%) regions, the rarely — in Kaliningrad
region (10.3%). The TB cases are mostly found
in penitentiary facilities of: Komi Republic
(20.3%), St. Petersburg with Leningrad region
(17.2%) and Arkhangelsk region (16.9%), the
least cases are detected in the penitentiary sec-
tor of Kaliningrad region (6.5%).

Table 3

Ranked positions by the penitentiary sector impact on the general TB, HIV
and HIV/TB epidemic situation in 2007-2017 in regions of North West of Russia
(%, forms TUB-4, FSIN-6 and A2 8, 33, 61)

Indicator/rank/region Arch | Vol Kal | Rar | Komi | Len | Murm | Nov | Pskov SLPebn+ NAO
Summarized share of new
HIV cases In penitentiary | 501 | 163 | 103 | 185 | 245 | - | 234 | 151 | 168 | 344 | -
system among general HIV
incidence (%)
Ranking position 6 3 1 5 8 - 7 2 4 9 -
Summarized share of new
TB casesinpenitentiary =\ 169 | 128 | 65 | 99 | 203 | - | 128 | 111 | 133 | 172 | -
system among general HIV
incidence (%)
Ranking position 6 4 1 2 8 - 4 3 5 7 -
Summarized share of all
HIV cases in penitentiary i i
system among general HIV 402 | 240 | 85 | 352 | 326 26.2 11.0 421 8.8
prevalence (%)
Ranking position 8 4 1 7 6 - 5 3 9 2 -
Summarized share of TB
mortality in penitentiary | 5,5 | g5 | 31 | 119 | 205 | - 58 | 208 | 30 | 65 ;
system among general TB
mortality (%)
Ranking position 9 5 2 6 7 - 3 8 1 4 -
Summarized share of new
HIVITB casesinpeniten- | g g | 535 | 97 | 155 | 561 | - | 350 | 149 | 475 | 239 | -
tiary system among gener-
al HIV/TB incidence (%)
Ranking position 9 7 1 3 8 - 5 2 6 4 -
Summarized share of all
HIVITB casesinpeniten- | g9 g | 457 | 115 | 845 | 939 | - | 296 | 349 | 287 | 93 | -
tiary system among general
HIV/TB prevalence (%)
Ranking position 7 6 2 8 9 - 4 5 3 1 -
Summarized share of TB
mortality among PLWH in
penitentiary system of the 195 | 364 | 3.2 74.8 | 477 - 16.0 26.3 35.0 14.7 -
general TB mortality in
PLWH (%)
Ranking position 4 7 1 9 8 - 3 5 6 2 -
Sum of points 49 36 11 40 54 - 31 28 34 29 -
Final ranking position 8 6 1 7 9 - 4 2 5 3 -
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In Pskov (42.1%) and Arkhangelsk
(40.2%) regions — more than 2/5, in repub-
lics of Karelia (35.2%) and Komi (32.6%) —
more than 1/3 of the HIV-positive contin-
gent stay in prisons. The proportion of HIV-
positive people in correctional sector is also
high in Murmansk (26.2%) and Vologda
(24.0%) oblasts. Least of all, HIV-positive
people are staying in penitentiary facilities
of Kaliningrad region (8.5%), St. Petersburg
with Leningrad region (8.8%) and the Nov-
gorod region (11.0%).

In Arkhangelsk (22.2%), Novgorod
(20.8%) regions and Komi Republic (20.5%)
almost every fourth case of TB deaths are
registered in prisons. In Pskov (3.0%), Kali-
ningrad (3.1%) and Murmansk (5.8%) re-
gions, TB deaths in penitentiary sector are
much less than in other territories.

In general the proportion of HIV/TB
coinfection in prisons is highest in three re-
gions of the North-West: in Arkhangelsk re-
gion, Komi Republic and Vologda region. In
Arkhangelsk region, 60.9% of newly diag-
nosed and 59.9% of all HIV/TB cases are reg-
istered in correctional system, in Komi Repub-
lic, respectively — 56.1% and 93.9%, in Vo-
logda region — 53.8% and 45.7% of cases. The
smallest role of the penitentiary sector in the
general HIV/TB incidence and prevalence was
observed in Kaliningrad region (9.7% and
11.5% respectively). In Novgorod region
(14.9%) and Karelia Republic (15.5%) with a
low proportion of new HIV/TB cases in peni-
tentiary facilities, the HIV/TB prevalence was
34.9 and 84.5%, respectively, due to the pres-
ence of anti-tuberculosis medical organizations
in the penitentiary sector of these regions.

In an integrated, ranked assessment of
the prisons role, the smallest impact of cor-
rectional facilities on the overall HIV, TB and
HIV/TB situation was marked in Kaliningrad
region (11) — the first ranking place, in the
second place — Novgorod region (28), in the

third position — Saint-Petersburg with Lenin-
grad region (29). In the fourth place is Mur-
mansk region (31), in the fifth — Pskov region
(34) and in the sixth place — Vologda region
(36). Karelia Republic (40), Arkhangelsk Re-
gion (49) and Komi Republic (54) are located
on the last three ranking places.

According to an integrated assessment
of economic and socio-demographic factors,
the most prosperous regions of the North-
West are St. Petersburg, NAO and Komi Re-
public, which took the first three ranking
places (Table 4). The fourth place belongs to
Murmansk region, the 5th position is divided
between Arkhangelsk and Leningrad regions.
The sixth place is reserved for Vologda re-
gion, the 7th place — for Kaliningrad region.
The least prosperous territories in economic
and socio-demographic development are
Novgorod region, Karelia Republic and
Pskov region, which took the last three posi-
tions (8-10 places).

According to the scores obtained in as-
sessing the economic and human recourses of
TB control system, the most favorable region
is Leningrad Region, which took the 1st rank-
ing place, then — St. Petersburg, NAO and
Komi Republic, which divided the 2nd posi-
tion, on the 3rd place — Murmansk region.
From 4th to 6th places consistently belong to
Novgorod region, Karelia Republic and Ark-
hangelsk region. Seventh place is divided be-
tween Pskov and Vologda regions. The low-
est economic and human resources of TB
control system are in Kaliningrad region, with
the eighth ranked position.

In relation to the final summarized
points of economic, socio-demographic fac-
tors complex, and economic and human re-
sources of TB control system, the first three
ranks belong to St. Petersburg (18), NAO
(23) and Komi Republic (27), reflecting the
economic well-being of the regions. Lenin-
grad (32) and Murmansk (32) regions, with
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Table 4
Ranked positions in the economic, socio-demographic factors
and economic and human recourses of TB control system
in regions of North-West of Russia

Indicator/rank/region Arch | Vol | Kal | Kar | Komi | Len |Murm| Nov |Pskov| SPb | NAO
Gross product per capita 6 7 9 10 | 2 5 4 8 11 | 3 1
(ranking position)
The average annual per capita
income of population (ranking 5 6 8 9 4 7 3 10 11 2 1
position)
Ungn_wployment Rate (ranking 7 5 4 11 8 3 9 2 6 1 10
position)
Natural population growth 6 | 7 | 5 | 8 | 3| 9| 4 | 10| 11| 2|1
(ranking position
Sum of points 24 25 26 38 17 24 20 30 39 8 13
Ranking position 5 6 7 9 3 5 4 8 10 1 2
B ElD 2t 4 | s | s | s | 3| 1| 4|5 |5 | 2/|4
(ranking position)
Amortisation of fixed assets of
TB control system 4 8 7 2 6 3 1 5 9 3 4
(ranking position)
Human recourses of TB
control system 8 6 9 8 1 4 7 3 5 5 2
(ranking position)
Sum of points 16 19 21 15 10 8 12 13 19 10 10
Ranking position 6 7 8 5 2 1 3 4 7 2 2
Total points sum 40 44 47 53 27 32 32 43 58 18 23
Final ranking position 5 7 8 9 3 4 4 6 10 1 2
an equal level of evaluated criteria, occupy miological, economic, socio-demographic

the fourth place.

The most unfavorable socio-demo-
graphic and economic conditions, as well
as the lowest economic and human
resources of TB control system in the
North-West of Russia, are Karelia Republic
(53) and Pskov region (58), which occupied
the last (ninth and tenth) ranking places. In
other regions, the differences in scores of
the studied factors are insignificant, which
indicates an equivalent level of economic
capacity of the regions, including the TB
control system recourses.

In the study using the multivariate anal-
ysis, an interdependence between estimated
parameters consisting of the scores of epide-

factors and the level of economic and human
recourses development of TB control system
was established in the regions of North-West
of Russia (Table 5).

The figure shows that in general the ep-
idemiological factor (0.722, p<0.012) and the
economic and socio-demographic develop-
ment of the region (0.828, p<0.002) are deci-
sive in the complex of assessed factors affect-
ing the HIV/TB epidemic in the North-West
of Russia. In turn, the decisive parameter of
the general epidemiological factor is the HIV,
as monoinfection (0.856, p<0.001).

There is a statistically significant
relation between the HIV/TB coinfection
and epidemiological factor in general (0.627,
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Table 5
The value and structure of factors potentially influencing the HIV/TB situation
in North-West of Russia
Epidemiol Economic | Economic
. . Penitent PIC and socio- and hu- Factors
Region/factor (Points | YIV/ - ogical
HIV | TB iary demo- man re- complex
sum) TB factors . .
system (3+4+5) graphic coursesin | (6+7+8)
factors B
Arch 37 33 5 49 87 24 16 127
Vol 17 22 14 36 72 25 19 116
Kal 20 15 4 11 30 26 21 77
Kar 30 28 16 40 84 38 15 137
Komi 27 24 17 54 95 17 10 122
Len 29 12 28 29 69 24 8 101
Murm 23 22 18 31 71 20 12 103
Nov 25 32 22 28 82 30 13 125
Pskov 25 35 20 34 89 39 19 147
SPb 27 6 21 29 56 8 10 74
NAO 4 24 22 - 46 13 10 69
p<0.039), particularly with HIV epidemic, as demiological situation in general in the

monoinfection (0.731, p<0.011). The TB situ-
ation does not play a significant role in the
complex of epidemiological factors (0.332,
p>0.319) and does not make a statistically
significant contribution to the HIV/TB epi-

North-West regions (0.127, p>0.710).

The statistical significance of the listed
factors relations with HIV/TB epidemic is shown
in Figure 1 with a tabular display of mathemati-
cal values expressing the results reliability.
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Economic, .
. i Economic,
e Epid socto- human Factors
HIV/TB | HIV | TB tiary pid. demog-
factors ; recourses | complex
sector raphic .
inTB
factors

HIV/TB 1.0 0731 | 0127 | 0.233 0.627 0.318 -0.007 0.144
P 0011 | 0710 | 0.490 0.039 0.341 0.984 0.674
HIV 0.731 1.000 | -0.149 | 0.069 0.856 0.287 0.139 0.576
P 0.011 0661 | 0.840 0.001 0.393 0.683 0.064
TB 0127 | -0.149 | 1.000 | 0.619 0.332 -0.256 -0.549 0.101
P 0710 | 0.661 0.042 0.319 0.447 0.081 0.767
Ej;gf”“ary 0233 | 0069 | 0619 | 1.000 0.366 -0.309 -0.792 -0.021
P 0490 | 0.840 | 0.042 0.268 0.355 0.004 0.952
Epid. factors 0.627 0856 | 0.332 | 0.366 1.000 0.331 0.115 0.722
D 0.039 0001 | 0319 | 0.268 0.320 0.735 0.012
Economic, socio-
demographic 0318 | 0287 | -0.256 | -0.309 0.331 1.000 0.473 0.828
factors
D 0.341 0.393 | 0447 | 0.355 0.320 0.141 0.002
Economic, human | 4 h7 | 5139 | .0.549 | -0.792 -0.115 0.473 1.000 0.371
recourses in TB
P 0984 | 0683 | 0081 | 0.004 0.735 0.141 0.261
Factors comple 0.144 0.576 0.101 -0.021 0.722 0.828 0.371 1.000
D 0674 | 0064 | 0767 | 0.952 0.012 0.002 0.261

Fig. 1. Correlation between estimated factors with a tabular display
of the Spearman coefficient and P-value values

The penitentiary system also has no sta-
tistically significant association with HIV/TB
epidemic (0.233, p>0.490), however prison
system reliably related to the TB epidemic, as
monoinfection (0.619, p<0.042) and inversely
related to the economic and human recourses
in TB control system (-0.792, p<0.004).

The economic and human resources of
TB control system have not significant relation
in the studied factors (0.371, p>0.261), in other
words, they do not influence on the HIV/TB
situation in the North-West of Russia.

Conclusion

The leading role in HIV/tuberculosis
epidemic in the North West of Russia belongs
to the epidemiological factor caused by the
HIV-infection. The penitentiary sector mainly
affects the tuberculosis situation, as mono-
infection. To improve the HIV/tuberculosis
epidemic situation it is necessary to streng-
then measures tackling of HIV progression,
especially in the penitentiary system and
strengthen the economic and human resources
in tuberculosis facilities.
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