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ADAPTING TO TRAINING AND ACCLIMATIZATION
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There is a pressing issue in prevention medicine related to improving approaches to detecting risk factors and reduc-
ing incidence with community-acquired pneumonia (CAP). Such approaches include analyzing health risks associated with
adver se impacts exerted by environmental factors.

Our research goal was to assess incidence with CAP in initially healthy organized communities made up of cadets un-
der influences exerted by a set of factors related to a body adapting to training at higher military educational establishments
as well as to specific sea climate in Kaliningrad enclave.

We applied epidemiologic analysis to assess incidence with CAP in educational establishments with different training
conditions. We determined peculiarities related to registering disease cases among local students and those who came from
other Russian regions; we also comparatively analyzed annual incidence among first-year cadets.

Incidence among first- and second-year cadets was authentically higher than among senior ones. First-year students
accounted for the greatest share in the overall incidence and it proved that adaptation to training was a truly significant
factor. Incidence among cadets from other regions was higher and it proved that acclimatization to specific climatic and
weather conditions was also a significant factor. Higher incidence among cadets who had poorer training conditions during
their first and second training year confirmed that training conditions could also be considered a risk factor that caused
CAP. Two peaks in annual morbidity among first years cadets were likely due to both a factor related to a new organized

community formation and seasonal factors.

The fact that the disease is detected among cadets at each year makes it necessary to analyze incidence with CAP in
order to detect probable “ specific” risk factors and to provide differentiated prevention for each year.
Key words: educational establishments, cadets, community-acquired pneumonia, incidence, study cohorts, relative risk.

Community-acquired pneumonia (CAP)
remains a significant social issue being a
widely-spread disease among civilians and
military personnel [1-3]. As per data provided
by Rospotrebnadzor, in 2017 incidence with
the disease amounted to 412.32 cases per 100
thousand people'. A number of virus pneumo-
nia cases went down by 2 times against the
previous year together with a registered de-
crease in incidence with flu; but there were

practically no changes in a number of bacterial
CAP cases and the incidence in 2017 was
4.3% higher than in 2016.

Children are the primary risk group as per
CAP as the maximum incidence with the dis-
ease was registered among children aged 1-2
(1,470.06 per 100 thousand children of this
age) [4], other risk groups include adults who
suffer from pathologies in the upper respira-
tory tracts, overweight, pancreatic diabetes,
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chronic lung and liver diseases, as well as rein-
forcements who start their military service [2,
5]. A factor related to adaptation and acclima-
tization was significant among students and
cadets who attended higher educational estab-
lishments [6—12] and had to adapt themselves
to specific occupational training [11]. A period
during which there was a risk of an increase in
incidence with CAP was determined for for-
eign students of a military HEE [6]; research-
ers also revealed a role played by seasonal ac-
climatization of the respiratory system (espe-
cially in September and October) in greater
loads on the system accompanied with an in-
crease in respiratory organs diseases [12].
Nevertheless, there has been no research or
differentiated analysis on incidence with CAP
among cadets in a specific climatic region only
during a period of adaptation to training condi-
tions as well as acclimatization to specific
weather conditions.

To prevent CAP, there is immunization
against pneumococcal infections both among
children within the national prevention vacci-
nation schedule (Prevenar-13 13-valent con-
jugated vaccine) and adults from risk groups
(23-valent polysaccharide pneumococcal vac-
cine) that is quire efficient [13, 14]. A set of
preventive and anti-epidemic activities al-
lowed to decrease incidence with CAP among
draft military personnel from 69.6%o in 2010
to 27.2%0 in 2017, that is, by 2.6 times. How-
ever, this incidence still remains high in com-
parison to current incidence among contracted
military personnel (5.3%o0) and population
(8.8%0) [15].

Therefore, there is still a vital issue in
practical medicine regarding improved ap-
proaches to risk factors determination and a
decrease in CAP incidence. Several authors
state it is necessary to create and implement
programs aimed at preventing respiratory or-
gans diseases, and at modeling criteria for de-
termining risk groups as per bronchopulmon-
ary pathology [6, 12]. Such mechanisms in-
clude health risk analysis methodology which
can be applied to analyze risks caused by
negative impacts exerted by adverse environ-
mental factors [16].
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Our research goal was to assess inci-
dence with CAP among initially healthy ca-
dets from organized teams under influences
exerted by a set of factors related to a body
adapting to training conditions at a military
HEE and acclimatization to sea climate in Ka-
liningrad enclave.

Research tasks:

1. To apply epidemiologic analysis in or-
der to assess incidence with community-
acquire pneumonia at two military higher edu-
cational establishments with different training
conditions;

2. To assess influence exerted by acclima-
tization on incidence with CAP among cadets
from military HEE, both coming from Kalin-
ingrad region and those who came to Kalinin-
grad enclave from other Russian regions;

3. To perform comparative analysis of
annual incidence with CAP among first-years
students at both establishments;

4. To determine relative risk of incidence
with CAP in teams with synergic environ-
mental factors that differed in their intensity.

Data and methods. We performed co-
hort studies at two military higher educa-
tional establishments in Kaliningrad region.

We accomplished a retrospective com-
parative analysis of incidence with CAP at
two military HEE over 5 years (September
2012 - September 2017) under the same in-
fluences exerted by Baltic Sea climate. Ca-
dets didn't have any preventive vaccination
against CAP before they arrived at a HEE
and during their training. Cadet teams had
some differences in their parameters such as
different occupational assignments, hygienic
placement conditions, meals, and a ratio of
cadets from Kaliningrad region and those
who came from other regions. At the first
HEE, shares of local students and those who
came from other regions amounted to 57.7%
and 42.3%: at the second one, 13.2% and
86.8% respectively.

Cadets from the first HEE lived in stan-
dard modern buildings and air per 1 person in
first-year students bedrooms amounted to
16,3 m3, and in the second HEE, to 9,9 m’.
Cadets from the 2nd HEE lived in premises
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built in 20-30ties of the 20th century (non-
standard buildings with basements). 20 cadets
lived in each room, and air per 1 person in
bedrooms for the first and second year stu-
dents amounted to 9.9 m’; temperature inside
might drop to 16-18°C in late September or
early October, and there was increased humid-
ity inside.

Meals were delivered by an outsource
company (a choice of 3-4 dishes per each
meal) or they were provided by HEE itself ac-
cording to a ration schedule (one dish per a
meal).

We assessed incidence (per 1 thousand
people, %o0) as per training years (1-5) and
determined peculiarities related to diseases
registration from the Ist to 5th year. Applying
the same approach, we assessed incidence
among local cadets and those who came from
other Russian regions. These data were con-
sidered to show dependence of the disease on
natural resistance of a body and acclimatiza-
tion. We examined annual and long-term dy-
namics of incidence.

We determined relative risks (OR) for in-
cidence with CAP in cadet teams with differ-
ent influences exerted by synergic environ-
mental factors with a PC program.

The results were statistically processed
with AtteStat software package. Validity of
discrepancies between incidence levels was
determined with Student's t-test.

Results and discussion. The climate in
Kaliningrad enclave has some peculiarities
that make it rather distinct from other regions
in the Russian Federation:

1. Radiation balance is negative during
four months (from November to February):
substantial cloud cover reduces direct sun ra-
diation income by 50—60%;

2. The territory is exposed to cyclonic
circulation for 173 days a year and it makes
the sky cloudy and causes moderate and
strong winds;

3. Relative air humidity is 81-82%, but in
autumn and winter it goes up to 85-89%. High
humidity and heavy cloudiness exert signifi-
cant influence on changes in light conditions
(there are only 30-33 sunny days a year);
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4. Annually there are 178-183 days with
precipitation in the region. There are also fre-
quent fogs (in November-December and in
March, they last for 30—40 hours) [8, 9];

Diseases from the "Diseases of the respi-
ratory system" category took the first rank
place in the incidence structure at both HEE,
accounting for 52.1% and 70.9% accordingly.

Over the analyzed period, incidence at the
first HEE was 2.5 times lower than in the sec-
ond one, 20.7+3,1%o0 against 51.2+3,8%o,
p=0.000. We analyzed incidence as per train-
ing years and found out that authentic discrep-
ancies occurred only during the 1st year as the
figure was 2.52 times higher at the second
HEE (Table 1).

Table 1

Incidence with CAP in two educational
establishments as per training years, %o

Training Compared groups p=HEE 1/

year HEE 1 HEE 2 HEE 2

1 46.9+8.2 118.2+9.6 0.000
22.84+6.2. 34.3+6.1.

2 p=0.019* p=0.000* 0.188
6.3+3.6. 7.5+3.3.

3 p=0.022%* | p=0.000** 0.808

4 3.3+3.3 9.94+4.9 0.274

5 6.5+6.5 4.0+4 0.742

Note: *p1-2; **p2-3.

Trends in incidence registration from the
Ist to 5th year were quite similar at these two
HEE as the absolute decrease amounted to
10.1% in the first one, and 28.5% in the sec-
ond one, decrease rate being equal to 18.6%
and 44.2% respectively. Incidence with CAP
authentically decreased at the second training
year, by 2.1 times at the first HEE (p=0.019),
and by 3.4 times, at the second one (p=0.000).
However, it was still higher than at the 3rd
training year, by 3.6 and 4.6 times respec-
tively. And any discrepancies between inci-
dence at the examined HEE disappeared only
at the 3rd-5-th year.

Overall, incidence was higher among ca-
dets who came from other regions than among
local ones, by 2.0 times at the first HEE, and
by 1.52 times, at the second one (Table 2). In
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turn, incidence among cadets was authentically
higher at the second HEE than at the first one,
by 2.6 and 3.0 times respectively.

Table 2

Incidence with CAP at two HEE among
local cadets and those who came from
other RF regions, %o

Table 3

Incidence with CAP in the first HEE
as per training years, %o

Cadets
HEE From other | p = local/other
Local .
regions
1 142439 | 28.844.7 0.017
43.0£10.2 | 65.4+4.5.
2 p=0.008 p=0.000 0.046

We analyzed incidence as per training
years in both cadets cohorts and revealed the
same dependence (Tables 3 and 4). Authentic
discrepancies between incidence levels among
local cadets and cadets from other regions
were registered only at the 1st training year.
Incidence was 3.0 times higher among cadets
from other regions at the first HEE, and 1.74
times higher, at the second one. However, at
the first HEE there were no discrepancies in
incidence among local cadets between the Ist
and the 2nd training year, but as for cadets
from other regions, incidence at the 2nd train-
ing year was 2.2 times lower than at the Ist
one and there were no discrepancies in inci-
dence levels at the 2nd and 3rd year.

As for the 2nd HEE, incidence with CAP
was lower at the 2nd training year that at the
Ist one, both among local cadets and those
who came from other regions, by 1.7 times and
4.0 times respectively. There were no authen-
tic discrepancies in it at the 3rd training year
among local cadets, but incidence among ca-
dets from other regions was 3.2 times higher.
There were no discrepancies in incidence
among local cadets and cadets form other re-
gions at the 3rd - 5th training years.

We analyzed incidence with CAP
among first-year cadets at the first HEE in its
long-term dynamics and reveled a descend-
ing trend (an absolute annual decrease was
equal to 8.5%0). Rises in incidence against
the basic trend were detected in 2012-2013
and 2014-2015 training years. We detected an

ISSN (Print) 2308-1155 ISSN (Online) 2308-1163

Incidence as Cadets _
er trainin, F ther |P local/
P g Local Tom Ot |- ther
years regions
1 20.8+8.4 62.7£12.4 | 0.005
18.5+£7.5 28.7£10.7
2 |p1-2=0.844%| p1-2=0.038 | 043
22.549.1 33.7£12.5
3 p=0.733 p=0.762 0.470
5.7£5.7 8.3£8.2
4 p=0.117 p=0.09 0.796
5 10.3£10.3 | 17.9+17.7 | 0.713
Note: *p1-2; 2-3 etc.
Table 4

Incidence with CAP in the second HEE
as per training years,%o

Incidence as Cadets _
er trainin F ther| P~ local/

P & Local rom other other
years regions

1 75.2422.9 |131.0£10.7| 0.027
442+19.3 | 32.9+0.6

2 p1-2=0.302*| p1-2=0.000 0.578
11.8+11.7 | 10.3+4.2

3 p2-3=0.152|p2-3=0.003| 2%

4 11.9+14.1 | 9.944.9 0.894

5 16.9+16.8 | 7.444.3 0.582

ISSN (Eng-online) 2542-2308

Note: *p1-2; p2-3 etc.

ascending trend in incidence at the second HEE
with its absolute annual growth being equal to
28%o and rises in incidence in 2013-2014 and
2015-2016. In those years up to 80% disease
cases were detected among first- and second-
year cadets, with first-year cadets accounting
for 60% of them.

CAP cases were detected at both HEE
year-round, however, the upper limit of all-
year incidence (ULAYI) was 1.8 times higher
at the second HEE than at the first one and
amounted to 4.4%o against 2.4%o at the first
HEE (Figure). Monthly incidence dynamics
was the same and tended to have two seasonal
rises, from August to December, and from
February to March, however, their intensity
was different as the peak incidence was 3.8 times
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higher at the second HEE during its epidemic
rise and reached 22.2%., against 5.9%o at the
first HEE and it means there were active risk
factors at the second HEE.

;
%o

25
20

8 9

11 121 2 3 4 5 6 7
Months
—— HEE No. 1
ULAYI HEE No. |

— HEE No. 2
- = ULAYIT HEE No. 2

Figure. Annual incidence with CAP among
first-year cadets, %o

Relative risk of incidence with CAP was
higher at the second HEE than at the first
one and amounted to 2.436 units; it was due
to difference in influences exerted by syner-
gic environmental factors. Relative risk of
incidence with CAP among first- and sec-
ond-year cadets was also higher, OR=2.411
and OR=1.855.

A set of these factors exerted more appar-
ent impacts on incidence among cadets at the
second HEE, both local ones and those who
came from other Russian regions, OR=3.036
and OR=1.932.

Acclimatization-related processes in a
body made their own contribution into inci-
dence as it was proven by relative risk values
at each HEE, its value being equal to 2.462 at
the first HEE, and to 1.569, at the second one.

All the research results were obtained via
analyzing incidence with CAP on a specific
territory with its weather and climatic peculi-
arities. Physical environmental factors pro-
duced negative effects on health during differ-
ent seasons [17-19]. Two rises in annual inci-
dence among first-year cadets were probably
caused by both factors related to a new team
formation and seasonal factors. In its turn, in-
cidence among cadets who came from other
regions proved that adaptation mechanisms
were a significant risk factor in case of such
pathology.
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Our research was based on the following
propositions:

analysis performed on cohorts that include
initially healthy people allows to reveal factors
that play a significant role in epidemiologic
process development and determine various
"approaches" to preventing the disease;

total incidence and incidence with respira-
tory organs diseases to a certain extent reflects
immunity level and characterizes how adapted
young men are to training conditions [10];

health is an indicator related to influences
exerted by synergic adverse environmental fac-
tors and training-related factors and it should be
taken into account when implementing medical
and preventive activities [11].

Analysis of incidence with CAP among
initially healthy cadets who attended two HEE
allowed to reveal the same peculiarities.

1. Average incidence with CAP was au-
thentically higher among first- and second-
year cadets than among senior ones. First-year
students accounted for the major share of inci-
dence with CAP and it proved that a factor
related to adaptation to training conditions was
truly significant.

2. Incidence at each HEE had a correla-
tion with a share of cadets who were not ac-
customed to local weather and climatic condi-
tions; it proved that acclimatization factor
was significant as adverse impacts exerted by
Baltic Sea climate on health of cadets who
came from other Russian regions became ap-
parent via excess incidence. It allowed us to
conclude that these weather and climatic con-
ditions were clinically irritating for this cate-
gory of people.

3. Training conditions also had their ef-
fects on incidence with CAP as it was proven
by higher incidence among first- and second-
year students at the second HEE and it meant
they were risk factors that could probably
cause CAP.

4. Relative risks calculated among cadets
from two HEE as per different training years
and different cohorts (local cadets and those
from other regions) proved that synergic envi-
ronmental conditions exerted its influence on
incidence with CAP.

Health Risk Analysis. 2019. no. 3
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The obtained data allowed to conclude
that first-year cadets ran the highest risks of
CAP. Training conditions at a military HEE
cause increased incidence both during the first
and the second training year. Cadets who come
to Kaliningrad enclave from other regions also
run elevated CAP risks.

Disease registration that takes place at each
training year determines the necessity to perform

a retrospective analysis of incidence with CAP
in order to reveal "specific" risk factors and
probably differentiated activities aimed at CAP
preventing among cadets at each training year.
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