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Abstract

The aim of the paper is to determine the influence of particular factors on the
diversity of European countries in terms of the number of hospital bed-days
per one inhabitant. Two factors dffecting the discussed variable have been
analysed in the paper: the in-patient average length of stay and the proportion
of the number of in-patients to the population size of a given country. To assess
the impacts of these factors on the deviation of the variable considered, the
logarithmic method was used. The causal analysis allowed to answer the qu-
estion, how in the selected European countries the analysed factors affect the
dependent variable, namely, what the directions and strengths of their impacts
are. The values referring to Poland were compared with. the results obtained
for each of the examined countries and final conclusions were drawn on those
grounds.

Key words: number of hospital bed-days, in-patient average length of stay,
frequency of hospitalisation.
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Introduction

Better health means a fuller use of the potential accumulated inchuman
capital. However, it should be strongly emphasised that healthy,life bene-
fits not only a given person, but also translates into bettér functioning of
the entire society. Moreover, the positive impact of health is multidimen-
sional [1]. Good health gives a chance for greater professional and non-
-professional activity, which facilitates life self-fulfilment. Good health
also enhances the sense of security and makes it possible to undertake
actions aimed at improving the material conditions of one’s existence. In
contrast, disease is related to losses and these are losses not only in the
individual dimension, but also in the general economic and social dimen-
sion. The increase in the number of sick citizens means a decrease in pro-
ductivity in the economy of a given country, with a simultaneous increase
in the burden on the state budget. Thus, health-is undoubtedly one of the
key determinants of economic growth and development [2].

Research confirms that those countries that spend more on health are
more effective in treating most.diseases and therefore have a healthier
society. It is also worth adding that a.clear correlation has been proven
between the amount of healthcare expenditure in a given country and
the average healthy life expectancy of inhabitants [3]. This means that
expenditure on healthcareshould be perceived not as a cost, but as an in-
vestment in human-capital, which returns in the form of greater produc-
tivity and activity of citizens. Healthy citizens are not only able to work
more efficiently, but also enjoy opportunities to participate more exten-
sively in cultural and social life.

In European countries, a clear tendency to allocate increasing amo-
unts to’healthcare can be observed. Undoubtedly, this is a consequence
of the 'ongoing demographic processes (mainly related to the aging so-
ciety), changesin the degree of advancement of medical procedures im-
plemented, and faster and faster progress in the field of technologies ap-
plied. Obviously, the appearance of new, improved therapeutic products
and-technical means in medicine ensures more effective treatment of
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known diseases, as well as enables to fight diseases previously conside-
red very difficult or impossible to cure. At the same time, it entails the ne-
cessity of incurring constantly increasing expenses on healthcaresector;
as a result of which growing public spending on healthcare is\becoming
an important problem of modern economies [3].

Based on the available data, it can be seen that European-countries
vary greatly in terms of the amount of expenditure on healthcare per ca-
pita, and this is due to significant differences in the level of economic de-
velopment between these countries [4]. Higher amounts on healthcare
are allocated by those which can simply afford.it (that is, those with hi-
gher GDP per capita).

There are various institutional solutions for the healthcare system in
European countries. The structure of financing from public and private
sources is also diverse [5]. The diversity is the result of many different
factors, including historical determinants, ideological considerations and
economic conditions of individual societies [6]. Regardless of the system
solutions used, the main objectives of the health service always include
the provision of high-quality health services with ensuring their compre-
hensiveness, continuity and the widest’possible availability [7].

As a consequence of the/high dynamics of health expenditure
growth observed in Europe, the issue of not only effectiveness, but also
efficiency of servicedelivery is increasingly being raised. An action is
effective when it allows to obtain a positive health effect. But, in order
to answer the question whether such action is efficient, this effect has
to be confronted with the quantity of material, labour and financial in-
puts consumed [8]. However, measuring efficiency in the healthcare
sector is quite a‘challenging task, as the achieved results in the form of
a healthier population are at least difficult to quantify. While it is possi-
ble to precisely calculate the expenses incurred, presenting the whole
bundle of-effects in monetary units is a truly complicated task. Never-
theless, this does not undermine the necessity to make efforts to seek
the best possible allocations for state funds assigned to health purpo-
sesof-the society and to undertake actions aimed at identifying hidden
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reserves. It seems that constant improvement of management and stre-
amlining processes carried out in healthcare entities is the best way to
boost their efficiency. Hence, no matter how much the measurement
of efficiency in healthcare is a problematic issue, there is‘a real needto
develop such methods and select such measures that would facilitate
analyses and assessments. Continuous and comprehensive control of
processes is the basis for their proper selection and enables appropria-
te changes to be made to optimise the methods and'techniques applied.
Evaluation of processes is also a good tool to increase transparency and
strengthen the sense of responsibility not only.for the results achieved,
but also for the inputs consumed.

The most important position in the healthcare system - both in re-
spect of sums of money involved and the functions performed - is occu-
pied by stationary treatment. It includes various types of healthcare in-
stitutions whose task is to provide services related to the treatment and
organisation of 24-hour care for patients [9]. Hospitals play a key role
among these establishments. A medical facility may be considered a ho-
spital if it is characterised by a constant readiness to admit and accommo-
date patients, provides the patients staying there with round-the-clock,
comprehensive and qualified méedical care consisting of observation, dia-
gnosis, nursing and treatment [10]. Hospital treatment is very expensive
and, in most countries;it-absorbs a significant and growing part of funds
allocated for meeting the health needs of the society [11].

It can be noticed that European countries vary greatly in terms of the
annual number of in-patient days per capita. Thus, the question is: what
is the reason? Is it because the in-patient average length of stay varies
greatly in these/countries? Or is it because, in some countries, inhabi-
tants are hospitalised much more often, and in some countries much less
often?'Or maybe /it results from both of those factors? If so, then another
question-arises: what is the weight of each of the aforementioned fac-
tors? Consequently, the determination of impacts of individual factors on
the diversity of European countries with regard to the number of in-pa-
tient-days per capita has become the aim of the research carried out in the
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further part of this article. As stated earlier, the study covered two fac-
tors shaping the value of the dependent variable, namely the in-patient
average! length of stay and the proportion of the number of in-patients
to the population size of a given country. The results for Poland were
compared with those obtained for eighteen selected European countries,
and on this basis, final conclusions were drawn.

The difference between the value of the measure'under consideration
for a given country and the value of this measure forPoland was defined
as a deviation for the purposes of this study. Such a deviation may be po-
sitive or negative. Therefore, wherever in this-article a deviation is men-
tioned, it should be understood as a positive or negative deviation from
the value characteristic for Poland. The structure of the deviation can be
known thanks to the causal analysis. In this paper the logarithmic method
was proposed as the most attractive method of the causal analysis.

Material and methods

In order to build an appropriate-ratio equality, it was assumed that the
examined variable a could be presented as a product of factors 8 and y.
The value of variable a for Poland is the reference basis and has been de-
noted as a, . In turn, the value of this variable calculated for the i-th coun-
try (i=1,.., 18) is marked by.a,. The ratio w,, - constructed for variable

. a;
a—1S —.
apL

Sincea =By, and a, = B, Y, dividinga by a,, one can get:

- ’
ap.|  PBpLYPL

@ [ Bivi (1)

1 The average used in this article is the arithmetic mean.
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where:
a, B,,y, - the values of variables a, 8 and y referring to the i-th country;
a,., By, » Vs, ~ the values of variables a, 8 and y referring to Poland.

The same can be written differently, namely:

% _ B vi (2)
ap,  PBr v
or:
Wiig = Wi Wiy, (3)
a; Bi Vi
where wW;., = —, Wj.p = —, Wj., = —.
L& apy) LB Be” BV ypL

Thus, if a variable a is the product of\variables 8 and y affecting the di-
scussed variable a, the ratio computed for.a is the product of ratios com-
puted for factors Bandy.

From a mathematical point of view; logarithms with any base can be
taken of both sides of aniequation, provided that the numbers that the lo-
garithms have been taken of are positive. The values of ratios w, , W,.;ﬁand
w,, are always greater-than.zero, hence the logarithms can be taken of
both sides of the equation (3). Obviously, the base of the logarithm must
be > 0 and # 1./The choice of the base, however, has no bearing on the
final results of thecausal/analysis, but only on its partial results. The lo-
garithm with base 10 (i.e. the common logarithm) will be used in further
computations.

Taking the logarithms of both sides of the equation (3), the following
expression can be obtained:

log (W‘.;a) = log (wm . w,.;y) (4)
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Then, using the logarithm property stipulating that the logarithm of
a product of two numbers is equal to the sum of the logarithms of these
numbers, the equation presented below can be derived:

log (w, ) = log (w,,) + log (w, ) (5)

The next step is to divide both sides of this equation by the term . This
results in the expression:

_ logwip) | log(wi,)

= , (6)
0g(Wiq)  log(wiq)

where:

] ) . e .

logWisp) - the impact of factor 8 on the deviation of variable q,

log(wi;q)

:Oggi”; - the impact of factor y on'the deviation of variable a.

08(Wi:a

The final step is to multiply both sides of the equation (6) by the devia-
tion calculated for variable a. The result is:

log(w;, ) log(wiyy)
a; — ap, = (a; — apy) - log(w; 5+ (@i —ap) - log(wi:{), (7)
where:
log(w}. . .
a; —app) - oeWip) the deviation of variable a caused by factor g;
LY logwi)
1 i: .. .
(aj — apL) 08Wiy) the deviation of variable a caused by factor y.
logWiq)

In this paper, the causal analysis has been used to answer the question
of what are -.in eighteen European countries - the impacts of individual
factors on the deviation of the annual number of hospital bed-days per
inhabitant from the value characteristic for Poland. It was assumed that
variable-a is the number of hospital bed-days per inhabitant, variable 8 -
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the in-patient average length of stay, and variable y - the proportion of
the number of in-patients to the population size. The analysis was based
on the data for 2018 collected in Table 1.

Table 1. In-patients, hospital bed-days and the population size:in selected

European countries

Oty In-pgtients Hospita} bed-days Populatipn size
(total in 2018) (total in 2018) (average in 2018)

Symbols P D A
France 12,424,193 109,344,157 66,965,912
Italy 6,896,911 54,568,449 60,421,760
Poland 6,570,185 46,230,794 37,974,750
Spain 4,899,954 40,563,057 46,797,754
Romania 4,113,449 29,845,498 19,472,545
Bulgaria 2,401,759 12,552,904 7,025,037
Czechia 2,082,385 19,503,165 10,629,928
Belgium 1,923,554 11,847,879 11,427,054
Hungary 1,882,253 18,127,868 9,775,564
Netherlands 1,546,635 6,923,765 17,231,624
Switzerland 1,443,857 11,781,040 8,514,329
Sweden 1,411,756 7,937,132 10,175,214
Slovakia 1,040,010 7,435,175 5,446,771
Finland 891,384 6,870,543 5,515,525
Norway 868,436 4,650,800 5,311,916
Croatia 661,745 5,723,162 4,090,870
Slovenia 362,834 2,538,839 2,073,894
Cyprus 69,435 421,970 870,068
Liechtenstein 1,566 7,699 38,246

Source: own compilation based on the Eurostat database [16].

Analysis of the ratio constructed for the average number of hospital bed-days
The first task to be performed is to assess the number of in-patient days
per capita in each of the eighteen countries considered against the value
of this measure in Poland.

Ratio w,, was constructed by dividing the value computed for the i-th
country by.thevalue referring to Poland. Table 2 contains results of the
relevant calculations.
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The highest number of hospital bed-days in relation to the population
size was recorded in Hungary - in this country in 2018 the number of in-
-patient days per capita was over 1.5 times higher than the analogous va-
lue calculated for Poland. In turn, the lowest number of in-patient days
per inhabitant was registered in Liechtenstein - the average number of
hospital bed-days in this country was only 16.5% of the quantity relating
to Poland.

Analysis of the ratio constructed for the in-patient average length of stay
The second task is to evaluate the in-patient-average length of stay in
each of the countries considered in relation to thevalue calculated for
Poland.

Ratio W, was constructed by dividing the value 8, computed for the
i-th country by the value B,, referring to Poland. The obtained results are
presented in Table 3.

In 2018, the longest in-patient stays/were recorded in Hungary - in
this country the average length of stay in\a hospital was nearly 137% of
the average length of stay in a hospital in Poland. The shortest in-patient
stays were noted in the Netherlands =/in 2018 in this region, the discus-
sed quantity was 36.4% lower than in Poland.

Analysis of the ratio constructed for the frequency of hospitalisation
The third task is to-compare all the countries with regard to the frequen-
cies of hospitalisation:

Ratio W, was constructed by dividing the value computed for the i-th
country by the value referring to Poland. The results of the calculations
are collected in Table 4.
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The highest proportion of the number of in-patients to the number of
inhabitants was registered in Bulgaria - in the year examined the frequ-
ency of hospitalisation in Bulgaria was 97.6% higher than in Poland. In
turn, Liechtenstein had the lowest number of in-patients’in relation‘to
the population size - in Liechtenstein the considered quotient was less
than 1/4 of the value relevant to Poland.

Determination of impacts of the factors covered by the study

The last task to be carried out is to determine the influences of the two
factors considered on the deviation of the number of hospital bed-days
per capita in each of the European countries analysed from the level spe-
cified for Poland.

It was established in this paper that the number of hospital bed-days
per inhabitant may be presented as a product, where the first multiplier is
the in-patient average length of stay,'and the-second multiplier is the qu-
otient of the number of in-patients and the number of inhabitants. The afo-
rementioned relationship is as follows:

(8)

v
=1

L

The ratio equality (3) was derived from this relationship.

Table 5 presents-thevalues of ratios calculated for the eighteen stu-
died countries. In the upper right corner of Table 5 are located those co-
untries for which the ratios W, and w,, have values greater than 1. In the
lower right corner-of Table 5 are placed those countries for which the ra-
tios W, have values greater than 1, but the ratios w,, - less than 1. In the
upper left corner of Table 5 are put those countries for which the ratios
w,;have values less than 1, but the ratios w, - greater than 1. And finally,
in the lower left corner of Table 5 one can find those countries for which
both ratios.have values lower than 1.
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Table 5. Ratio equalities derived

Bulgaria: 1.468 =0.743 - 1.976 Hungary: 1.523=1.369 - 1.113
Slovenia: 1.006 =0.994 - 1.011 Czechia: 1.507 = 1.331: 1.132
g s France: 1.341 =1.251 - 1.072
=52 Romania: 1.259'= 1.031 - 1.221
€2 Slovakia: 1.121=1.016 - 1.104
oy
£% Poland
1.000 = 1.000 - 1.000
2§
5 | Belgium: 0.852=0.875-0.973
EE Norway: 0.719 =0.761 - 0.945 Croatia: 1.149=1.229 - 0.935
§ g Sweden: 0.641=0.799 - 0.802 Switzerland: 1.137=1.160 - 0.980
3 5| Cyprus: 0.398 =0.864 - 0.461 Finland: 1.023 =1.095-0.934
Netherlands: 0.330 =0.636-0.519 Ttaly: 0.742 =1.124 - 0.660
\l, Liechtenstein: 0.165 =0.699 - 0.237 Spain: 0.712=1.176 - 0.605

Longer stays of patients
in hospitals

Shorter stays of patients
in hospitals

Source: own compilation based onTables 2, 3 and 4.

<« —>

In the next stage of the research, further steps of the logarithmic me-
thod were performed. Thanks'to.the method, it was possible to find out
to what extent the deviation of the dependent variable can be explained
by the influence of the first factor and to what extent by the second fac-
tor. The impacts and related effects are shown in Table 6.

As an example, thevalues obtained for Hungary will be interpreted. In
2018, the number.of hospital bed-days per capita in Hungary was 52.3%
higher than in Poland:In.Hungary, it was 185.4 days of hospitalisation
per 100 inhabitants, while in Poland it was 121.7 in-patient days per 100
inhabitants (i.e. the difference amounted to 63.7 days for every 100 in-
habitants). This difference in 74.6 p.p. was due to the fact that Hunga-
rians were discharged from hospitals after - on average - 9.63 days
after admissions, and Poles - after 7.04 days (thus, in Hungary the ave-
rage stay-was 36.9% longer than in Poland). In the remaining 25.4 p.p.,
the difference of 63.7 days can be explained by relatively more frequent
hospitalisation of patients in Hungary than in Poland (11.3% more fre-
guent).tn 2018 in Hungary, the proportion of the number of hospitalisa-
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tions to the number of inhabitants was equal to 1/5, while in Poland this
proportion mentioned was approximately 1/6. Had a Hungarian been
hospitalised as rarely as a Pole, the number of hospital bed-daysper one
Hungarian would have been higher than the corresponding number‘in
Poland by only 47.5 days for every 100 inhabitants, and.this/deviation
could have been attributed solely to the fact that sick Hungarians stay
in hospitals longer than sick Poles. If, however, the in-patient average
length of stay of Hungarians had been the same as the in-patient avera-
ge length of stay of Poles, the number of hospital bed-days per one inha-
bitant in Hungary would have been higher than in Poland by 16.2 days
for every 100 inhabitants, and this would have been caused by the fact
that a Hungarian is hospitalised more often than a Pole.
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Discussion

On the one hand, the governments of European countries strive toe.achie-
ve the fullest possible implementation of social goals, and ene of such go-
als is undoubtedly concern for the health of citizens. On'the other hand,
they want to achieve and maintain a budget balance. Therefore, simulta-
neously with satisfying social needs by providing more and more effecti-
ve health services of higher and higher quality, there is a need to constan-
tly improve the efficiency of the services provided [12].

In the case of the business sector, efficiency means, comparing the
output produced with the outlay made, while both=outlay and output -
can usually be easily identified and expressed in monetary terms. In the
case of the healthcare sector, it would rather not be possible to construct
the efficiency ratio in exactly the same way, as the benefits to society
resulting from better health are multidimensional and difficult to quan-
tify. Nevertheless, irrespective of these/methodological difficulties, the
need to base the conducted activity on the economic calculation in the
area where funds from the state.budget are used, is an undisputed issue.
In the healthcare sector, however, the efficiency should be understood
much broader than the relation of the outlay to the output expressed in
monetary units. In addition to the direct benefits that a healthy society
brings to the state, there-are.a number of indirect benefits, many of which
are noticeable only-in the long run. Despite the fact that the positive ef-
fects of health are difficult to clearly identify and precisely measure, their
existence is obvious, as investment in health is an investment in human
capital [13].

The best recommendation seems to be the introduction of elements
of process management to healthcare entities, and some good practices
in this ‘area can be taken from the business sector. Of course, the imple-
mentation.of solutions used in commercial enterprises would require
adapting them to the specificity of processes taking place in entities pro-
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viding health services [14]. However, measuring processes in the health-
care sector is not an option, but a necessity. This necessity results, inter
alia, from the permanent shortage of resources essential for meeting the
constantly growing social needs at the higher and higher costs of the pro-
cedures applied, from the need for more rational management/of limited
public funds, as well as from the increased requirements of-“patients/
clients” regarding the standards and quality of services provided [15].
Hospital treatment is the one that absorbs the largest part of financial
flows allocated to satisfying the health needs of the society. The in-pa-
tient average length of stay and the frequency-of hospitalisation are the
two variables that affect the number of hospital bed-days per inhabitant
of a given country. In this paper, the impacts of these two factors on the
variation in the number of hospital bed-days per capita were indicated for
eighteen selected European countries.

Figure 1 depicts the diversity of the countries covered by the study
with respect to the deviation of the variable inspected from the value
computed for Poland. The horizontal axis of the two-dimensional coordi-
nate system exhibits the impact.effect of the first factor, and the vertical
axis - the impact effect of the second factor.

In conclusion, it is worth mentioning that in 2018:

e intencountries the number of days spent in hospital beds per capi-
ta was higherthanin-Poland, and in the remaining eight states the
number of days spent in hospital beds per capita was lower than in
Poland;

e in ten countries the in-patient average length of stay was bigger
than in Poland, and in the remaining eight states the in-patient
average length of stay was smaller than in Poland;

e jn seven countries the quotient of the number of hospitalisations
and the number of inhabitants was higher than in Poland, and in
the-remaining eleven states the frequency of hospitalisations was
lower than in Poland.
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It should be strongly emphasised that the research conducted in this
article is only a contribution to a further search for the causes of the he-
terogeneity in the group of European countries with regard to the num-
ber of days of hospitalisation per one inhabitant. In this piece of work,
the author analysed two factors that have a direct impacton the variable
under consideration. Nonetheless, these two factors are influenced by
a set of other variables which also - but indirectly/- shape.the number
of hospital bed-days per capita. In further studies, the author will try to
answer the question whether any associations between the structure
of financing from public and private sources-and the length and frequ-
ency of hospitalisation exist, as well as what the nature of such possible
relationships is. In particular, the differences in the structure by disease
types and the impact of these differences on the diversity of European
countries in terms of the number of in-patient days per capita will be the
subject of the author’s further investigations:
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Abstract

Introduction: Numerous studies have proven the hypothesis put forward in
the ‘70s that some human diseases are connected with selenium deficiency:
Significantly lower concentration of selenium in the blood is found-in patients
with coronary thrombosis, diabetes, asthma, fatty liver disease and cirrhosis,
malignant tumors, rheumatoid arthritis, skin conditions, neurological diseases,
childhood diseases, alcoholism and nicotinism.

Aim: The aim of this paper is to indicate the importance of selenium (Se) in the
prevention and treatment of human diseases in the light of the literature on
the subject.

Description: Numerous studies conducted in the world concerning the role of
selenium in the prevention and treatment of diseases have confirmed that se-
lenium has the following health effects: it fights mutagenic free radicals, stimu-
lates the immune system, increases the production of I3G and IgA antibodies,
inhibits the division of cancer cells and'limits their hematogenous spread due
to its anticoagulant properties, and decreases the toxicity of chemotherapeu-
tics. The recommended daily intake of selenium for adults is 50-100 pug and
should not exceed 200 pg. Its maximum safe dose should not exceed 400 ug
per day. In Poland, the average content of selenium in foods is too low.
Summary: Appropriate concentration of selenium in a human body has pro-
phylactic and preventive effects. The results of numerous prospective studies
in Poland and abroad-indicate-that a low intake of selenium and/or its low con-
centration in serum/plasma/nails are markers of high risk of developing most
cancers as well as cardiovascular diseases, rheumatic diseases and psoriasis.

Key words: selenium (Se), prevention, disease, treatment, epidemiology.
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Introduction

Due to its essential biological functions and a thin line between the dose
human organisms need to function correctly and one that’is already to-
xic, selenium has become a research subject of great interest among to-
xicologists and researchers from various disciplines over recent years [1,
2,3,4].

Selenium, discovered in 1817 by a Swedish chemist J6ns Jacob Berze-
lius, was considered a toxic element for a long time. Areas of high concen-
tration of selenium in the soil contributed to even fatal poisoning in cat-
tle, and people suffered from hair loss, cracking nails-and skin conditions.
Now, several dozen of years after the Chinese publications revealed that
selenium supplementation is vital in order not to develop cardiomyopa-
thy (Kesham disease), our knowledge about this microelement is much
broader [5, 6].

It was only in the middle of the 20th'century that scientists presented
beneficial effects of selenium in people and animals (despite the fact that
the line between beneficial and-toxic effects of selenium is narrow) [5].

We currently know that selenium.is an essential element for life and
a key component of selenoproteins, which perform diverse functions in
living organisms[7, 8].

Selenium has been-arousing more and more interest over recent years
both as a microelement and as a natural component with a potential abili-
ty to inhibit processesof carcinogenesis [4].

The importance-of this trace element needs to be emphasized in ma-
intaining health, prolonging longevity, maintaining visual acuity or incre-
asing potency. It'is also of great significance in the prevention of cancer,
cardiovascular diseases (coronary artery disease in a form of a myocar-
dial infarction, hypertension), X-ray damage. Its beneficial therapeutic
effects are.noticed in the treatment of rheumatism, psoriasis, and others
[9, 10].

Dietary/intake of selenium is an important factor modifying the action
of many-drugs, including cytostatic drugs and toxic compounds.
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Selenium is an essential microelement for the proper growth and de-
velopment of living organisms. It acts by means of proteins, in which it
is built in a form of selenocysteine. Being a component of seleloproteins;
selenium occupies both enzymatic and structural roles [9].

The biological effect of this microelement is connectedwith defending
the cell against “oxidative stress” and regulating immunologicalfunctions
of a living organism, among others. Selenium deficiency causes an incre-
ase of toxic components generating active forms of oxygen in various
species of animals during their oxidative metabolism. On the other hand,
selenium supplementation can prevent their toxic influence [4, 5].

Selenium concentration in the group of healthy-people in Poland is
73,7+15,4 ng/ml. It is far from optimal, which is 100-120 ng/ml. The ave-
rage concentration of selenium in the Poles’ blood serum is 70 ng/ml, and
differences between regions do not exceed +10%. The level of selenium in
over 95% of Poles is lower than 105ug/l and these people are particularly
recommended to supplement their diet with selenium compounds [11].

For comparison, the average concentration of selenium in the blood
serum of the adult population-of‘Eastern Germany is 81 ng/Ml. Ameri-
cans have the optimal dose of Se - its average concentration in the USA is
127-178 ng/ml[11, 12].

Review methods

The article is based on Polish and English works published between
1983-2018 and selected/while searching the following databases: Pub-
Med, Web of Science, ResearchGate, Google Scholar. The keywords used
were: selenium (Se), prophylactics, disease, treatment, epidemiology and
their combinations. The search was carried our mainly by means of elec-
tronic databases. 34 publications were identified and those evaluated as
the.mostadequate for the subject of this article were used.
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Epidemiology and requirement for selenium. Pathophysiologic
importance of selenium compounds

As it was mentioned in the introduction, selenium was discovered-in
1817 by a Swedish chemist J6ns Jacob Berzelius and named after the
Greek goddess of the moon. However, it was only in the last 30years that
it became irrefutable that selenium is of fundamental importance for the
proper development and functioning of living organisms, and that its de-
ficiency adversely influences the spread of diseases, particularly cancers.
Selenium is considered to be the least known trace element in the human
body. In excess, it is a dangerous toxic microelement. In the late 1950s,
beneficial properties of Se received substantial attention and Se was re-
cognized as a trace element of key importance for human health. Note-
worthy, routine checks hardly ever detect selenium deficiency [5, 6].
Selenium needs to be supplied with food."However, selenium levels in
foods depend on its content in the soil,;among others. There are regions
with high soil concentrations of selenium\(e.g. the USA, Canada, Eastern
Ukraine, some regions in China);/but there are also selenium deficient
ones (e.g. Finland, Sweden) [13]. Poland belongs to the second group and
the Pomerania region has particularly selenium-deficient soils. Low se-
lenium level in soil means that Poles have its low concentration in the-
ir bodies. Selenium deficient areas are common worldwide, particularly
some regions in South America, New Zealand, and Scandinavia. The ave-
rage soil concentration of selenium ranges from 0.2 to 0.6 ppm. Increased
concentration of selenium is observed in the soil rich in iron and organic
substances, and in alkaline soil. In potable and ground water in Poland,
the concentration of selenium is 0.05 pg/l on average, which is not much
compared to other countries. The largest amount of selenium enters the
atmosphere due to its oxidation from the surface of the sea[14, 15, 16].
Physiological role of selenium in plants has not been strictly defined
yet. Selenium can replace sulfur in some metabolic processes, taking
its position in amino acids. The reason why the existence of selenium in
plants-arouses significant interest is that it occupies an important role
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in the human and animal nutrition. It is assumed that, most commonly,
the concentration of selenium in plants reflects its level in soils. Lower
plants (e.g. funguses) tend to accumulate selenium. Wheat seeds-exhibit
a moderate amount of selenium. A relatively large amountof Se is found
in tea leaves. The analysis of the average content of selenium in particular
groups of foods leads to a conclusion that the highest levels of.selenium
are found in fruit and vegetables, then in leaves, flowers and.finally plant
roots. Herbs and flowers are also a rich source of selenium. The lowest
amount of selenium is found in roots. The highest amountof Se in Polish
vegetables is found in pea and bean seeds [11,-17].

Residents of selenium deficient regions are diagnesed with cardiomy-
opathy and immune system deficiencies. Moreover, Se deficiency causes
liver necrosis, increases the risk of cardiovascular diseases and cancers,
and affects the activity of thyroid [17].

In the United States, the daily recommended allowance for selenium
is 70 pg for men, and 55 for non-pregnant women. The situation is simi-
lar in Poland. Pregnant women are recommended to increase its daily
dose by 10 pg. In infants, the demand for selenium is not strictly defined
and ranges from 4 to 35 ug per day. Up‘until now, there are no strict data
concerning recommended daily amounts of selenium intake with foods,
but most scientific publications assume that the doses recommended by
Food and Nutrition Boardof.the National Research Council developed in
1980 are safe and-appropriate for people. They range from 50 to 200 pg
per day (Table 1) [16].

Table 1. Safe and appropriate amounts of selenium intake in diet, broken down by age [16]

Infants 0.0-0.5 10-40
0.5-1.0 20-60

1-3 20-80

Children 4-6 30-120
7-11 50-200

Adults - 50-200
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Factors influencing an increased demand for Se include: gestation, age,
vitamin E deficiency, and oxidative stress caused by UVB radiation [12].

Selenium is a particularly important element of pregnant women'’s
diet due to the fact that the demand for this microelement increasessi-
gnificantly during gestation and confinement [12, 18].

It has been already mentioned that the distribution of selenium is
uneven on the globe, which is reflected in the content of selenium in fo-
ods. People living in some regions (e.g. Scandinavia, New Zealand, China)
have a low supply of selenium, about 30 ug per day, whereas others (e.g.
in Venezuela, North America) live in seleniferous areas with its high sup-
ply (over 150 pg per day). Therefore, it is not surprising that the majority
of scientific studies into the role of selenium in the incidence of diseases
has been carried out in countries with a relatively low supply of selenium,
particularly in Scandinavia. Noteworthy, a standard supply of seleniumin
the UK ranges from 50 to 70 ug per day. Selenium supply in some regions
depends not only on its content in the soil, but also on the dietary habits
of the population - the Japanése selenium-rich diet is based on consu-
ming large amounts of deep-sea-fish from the Pacific Ocean which are
arich source of selenium [13, 19, 20].

Residents of selenium deficient regions should eat a diet rich in: va-
rious types of cabbage, broccoli, onion, garlic, wholegrain cereals, wheat
sprout, offal (liver), and-seafish [19, 20].

It is justified to-generalize that the recommended daily intake of sele-
nium in adults is 50-100ug and should not exceed 200 pg. Its maximum
daily dose should not exceed 400 pg. It is commonly believed that the
average content of selenium in foods in Poland is too low. Table 2 pre-
sents Se concentration in the blood serum in adult inhabitants of Poland,
according to various authors [7, 11, 21, 22, 23].
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Table 2. Concentration of selenium in the blood serum of healthy adults in Poland

Pomerania 73.7+15.4 tabedzka 1991
Pomerania 52.0 Zacharaetal. 1983
Lodzkie Region 50.0-55.0 Wojtczak 2003
Upper Silesia 63.5+18.1 Ktapcinskaet al. 2005
Lubelskie Region 51+8.26 Kapka.et al. 2007
West Pomerania 70.0 Gertig etal. 2006

Source: Authors’ original work according to various-authors.

Table 3 and 4 present the recommended daily allowance for selenium
in Poland by gender and age. As puberty progresses,it increases among
both males and females. The demand for selenium is high during gesta-
tion, particularly during confinement among breastfeeding mothers
[24, 25].

Table 3. Current updated Recommended dietary allowance (RDA) for selenium according
to the data provided by the National Institute.of Food and Nutrition (Instytut Zywnosci

i Zywienia) in Warsaw for the Polish population [24]

Infants 0-0,5 15
Infants 0.5-1 20
Children 1-3 20
Children4-9 30

Boys and girls 10-12 40
Boys and girls 13-18 55
Adults (women and men) 55
Pregnant women 60
Lactating women 70
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Table 4. Daily recommended allowance for selenium in Poland [25]

Infants 10-15

Children 20-30
Girls aged 10-12 45
Girls over 12 60
Pregnant women 65
Lactating women 75
Boys aged 10-12 45
Boyes aged 13-15 60
Boys over 15 and men 70

Table 5 presents a daily supply of selenium in some European countries
(according to various authors). Compared to other European countries, the
Polish population has approximately the lowest daily supply of selenium in

diet, whichis only 11-24 pg [4].

Table 6 presents the content of Seiin selected foods. The highest amo-
unt of Se is found in salmon, chicken eggs’'and buckwheat [19].

Table 5. Daily supply of selenium in some European countries [4]

Great Britain 29-39
Belgium 28-61
France 29-43
Germany (Bavaria) 35
Denmark 38-47
Sweden 38
Switzerland 70
Poland 11-24 (approximately)
Slovakia 38
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Table 6. Selenium content in 100 g of selected food products [19]

Fresh salmon 32.2
Smoked salmon 26
Chicken egg 23.3
Buckwheat 20
Cocoa, powder 14.3
Smoked ham 12.1
Cheese, emmenthal (full-cream) 9.5
Rice (white) 6.0
Cheese, brie (full-cream) 5.8
Plain chocolate 4.5
Milk chocolate 4.5
Milk 1.5% fat 1.54
Yoghurt with fruit 1.3

Selenium and carcinogenesis processes

It is assumed that 35% of all cancers are connected with the diet. The an-
ti-cancer potential of nutrients.seems to be relatively high owing to the
fact that their consumption in adequate and large amounts may decre-
ase the incidence of certain types of cancers. Selenium and vitamins A,
C and E belong to the nutrients which have anti-cancer properties and
therefore change the-incidence, diversity and progression of the disease.
Antioxidants may also turn out to be beneficial in the course of treatment
or cancer prevention [15,16, 26]

The importance-of selenium in the functioning of a human body is re-
vealed only when abnormalities in its absorption, transport and excretion
are detected [27; 28].

Over recent years, selenium has gained recognition as an effective tool
in the fight against cancers. Numerous studies suggest that selenium can
influence-the risk of developing the disease owing to the fact that, being
an antioxidant, it protects the human body against the adverse effect of
free radicals. Moreover, it boosts the activity of immune system cells and
slows.doewn the development of blood vessels in tumours. The protective
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role of this element against pro-oxidants results, among others, from the
fact that selenium is present in the active site of antioxidant enzymes, e.g.
in glutathione peroxidase, GPX, which is one of the best known enzymes
and whose function is to protect cell components (DNA,Aipids) against
the damaging activity of H202 and various organic peroxides/produced
during metabolic processes within living organisms [29, 30].

Se anti-cancer (antiproliferative) properties are widely, recognized
and used for therapeutic purposes. Low Se level is observed in numerous
diseases. However, it is often difficult to prove whether the deficit is of
primary or secondary nature. Generally, it is.known that it is caused by
abnormalities in absorption, nutritional mistakes,execess use, or patholo-
gical states with a strictly defined role of selenium [31, 32].

Numerous studies demonstrate the following health effects of se-
lenium:

1. fights mutagenic free radicals.'Cell damage caused by active forms

of oxygen can lead to carcinogenic'transformations of the cells;

2. stimulates the immune/system increasing the production of IgG

and IgA antibodies;

3. slows down the division of cancer cells;

4. shows anticoagulant properties and decreases the hematogenous

spread of cancer cells;

5. decreases thetoxicity.of chemotherapeutics [32].

Antioxidants, supplied to living organisms with food, enhance the
synthesis of prostacyclins by means of preventing the influence of lipid
hydroperoxides on<inhibiting the activity of prostacyclins. Clinical re-
search indicates that supplementation with antioxidants enhances the
production of prostacyclins. In the light of evidences that the aggrega-
tion of/platelets supports the implementation of hematogenous meta-
stasis, ‘additional use of antioxidants should also slow down the spread
of cancer-The-aforementioned activity is additionally enhanced by the
immunostimulating influence of these nutrients. Because of their anti-
-cancer, immunostimulating and antimetastatic properties, antioxidants
slow-down the development of cancer at all stages. Moreover, deficiency
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of selenium inhibits the release of prostacyclins and enhances the pro-
duction of PAF (Platelet Activating Factor) by endothelium cells of plate-
lets [32, 33, 34].

Conclusions

The hypotheses put forward in the 1970s have been confirmed - some
diseases in human being are related to the deficiency of selenium. It has
been demonstrated that selenium concentration in the blood is much lo-
wer in patients with: coronary thrombosis, diabetes, asthma, fatty liver
disease and cirrhosis, malignant tumours, rheumatoid arthritis, skin con-
ditions, neurological diseases, childhood diseases, alcoholism and nicoti-
nism[15, 16, 28].

Selenium protects against detrimental effects of ultraviolet radiation
and its fundamental role in the metabolism/of-thyroid hormones needs to
be particularly emphasised [16].

Studies conducted on rat aortas indicated a high production of lipid
hydroperoxides in atherosclerotic platelets, whereas the production
of PGI, (prostaglandin |,) in the diseased tissues was significantly lower
than in the healthy ones. It was‘demonstrated that even a slight increase
in the concentration of lipid hydroperoxides could influence the bioche-
mical path of arachidonic-acid and support an increased production of
TXA, (Tromboxane A.). Selenium supplementation led to an increase in
the synthesis of PGI, [1, 20].

Preventive and therapeutic effects of seleniumis also shown in the tre-
atment of coronary thrombosis. The use of coenzyme Q,, and selenium
for one year improves long term prognosis after a myocardial infraction.
Clinical' research leads to a conclusion that treatment with the use of an-
tioxidants (selenjum, vitamin E, coenzyme Q) improves the prognosis in
a significant. way and decreases mortality after the myocardial infraction
Therefore, it should become a permanent component of the complex cli-
nical treatment. It needs to be emphasized that the aforementioned pro-
ceduredis recommended in all forms of coronary thrombosis [20].
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Results of numerous studies conducted over recent years show that
the role of selenium in medicine and recommendations concerning its
supplementation in the aforementioned diseases ought to be reassessed
[16, 28].

A review of publications on the subject indicates thatthe majority of
authors show a beneficial effect of selenium as a therapeutic agent in the
treatment of numerous diseases [14, 15, 16, 25, 27].

While analysing the aforementioned relations, a\range of other fac-
tors should be taken into account, which include:

1. selenium concentration in a given patient, compared to the whole

population,

2. the kind as well as optimal and adequate amount of other nu-
trients, particularly vitamins A and E;
influence of environmental factors;
virulence and the course of a disease;

vk

influence of the intake of other medicines;

6. proper control of therapeutic trialswith selenium [7].

It needs to be emphasized thatselenium is of fundamental importance
in chemoprevention. Chemoprevention means reducing the risk of can-
cers by means of chemical compounds provided in a form of supplements,
food additives, or medicines (e.g. tamoxifen decreases the incidence of
breast cancer in the higher=risk group). A properly balanced diet and sup-
plementation can decrease the so-called “penetration” - i.e. the possibili-
ty of developing cancers in people with higher risk of the disease [4, 19].

Abbreviations:

Se —/selenium

GPX - glutathione peroxidase
H202 - hydrogen peroxide
DNA - deoxyribonucleic acid
PAF - Platelet Activating Factor
PGl,= Prostaglandyny 12
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TXA, - Tromboksan A2
Ig G - Immunoglobulines G
Ig A - Immunoglobulines A
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Abstract

Introduction: Subjective population health indicators, including subjective he-
alth assessment, are strongly correlated with health promoting behaviors of
the population. SRH (self-rated health) determinants, such as lifestyle factors
(including smoking) and specific health conditions, are important for targeted
prevention and can help healthcare professionals prioritize education, inte-
rvention disease prevention, and health promotion.

Aim: The aim of the study was to assess the subjective health status of smo-
kers, including the assessment of subjective health status among people with
varying degrees of nicotine addiction (i.e. those who are strong and less addic-
ted to nicotine).

Material and methods: The study covered smokers of Piotrkéw district in
2015. The research tool was a questionnaire. For the purposes of this study,
smokers were distinguished among those who were less addicted to nicotine
and those who were highly addicted to nicotine; using the Fagestrom test. The
study received a positive opinion from the Bioethics Committee of the Medical
University of Lodz (RNN/243/15/KE).

Results: 117 people smoking cigarettes from Piotrkéw County took part in
the study. It was found that 49.5% of the respondents assessed their health
as fairly good, 38.5% as good, only 1.7% believed that their health was bad.
People strongly addicted to nicotine constituted 8.5% of all smokers; people
less addicted to nicotine-accounted for 18.8% of the respondents. In the group
of smokers strongly-addicted to nicotine, the majority assessed their health as
fairly good (60.0%), and good (30.0%). In the group of smokers less addicted to
nicotine, 59.1% assessed their health as good, and 40.9% as fairly good.
Conclusions: SRH can be a simple, quick, and inexpensive measure to monitor
health in a variety of populations, including people with varying degrees of ni-
cotine addiction.

Key words: subjective health assessment, smoking tobacco, nicotine addiction.
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Introduction

People often treat their health as a natural thing that does not require any
efforts on their part, and when a disease appears, they reject the idea‘of
participating in its development [1]. Health-related quality.of life (HRQL)
concerns aspects of life that are related to health, as well as all.activities
aimed at maintaining it, in an objective and subjective'dimension [2].

Subjective population health indicators, including subjective health
assessment, are strongly correlated with health promoting behaviors of
the population, influencing the decisions made-in the field of therapy and
having a direct or indirect impact on the behavior.of individuals [3].

Self-Rated Health (SRH) was found to be an important and reliable he-
alth indicator based on a simple question asked of respondents to assess
their current general health [4]. The conducted research shows evidence
of a relationship between health self-assessment and morbidity, mortali-
ty, lifestyle, and socio-demographic factors [5, 6, 7, 8]. SRH determinants,
such as lifestyle factors (including smoking) and specific health condi-
tions, are important for targeted prevention and can help healthcare
professionals prioritize education, intervention disease prevention, and
health promotion [9].

Smoking is one of the anti-health behaviors, having a detrimental ef-
fect on human health; causing various diseases after many years [10].
Smoking is also a well-known major cause of early mortality and preven-
table morbidity/[11]. WHO (the World Health Organization) recognizes
smoking as a globalylong-term health problem with over 7 million deaths
annually [12]. WHO estimates that in 2018 in Poland, about 37% of men
and about 26% of women smoked cigarettes, and the forecasts predict
that in, 2025 it will be approximately 26% of men and 16% of women, re-
spectively [13]. In 2019 over one-fifth of Poles (21%) admitted to smo-
king (daily).addiction [14]. Estimated data on tobacco smokers place Po-
land slightly above the average European level, and the downward trend
in the percentage of smokers observed in the last few years has been
stopped{15].
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Smoking cessation reduces the risk of developing cardiovascular di-
seases, respiratory diseases, cancer, and other chronic diseases resulting
from this addiction, and after a few years, it even completely equalizes it
with that of people who have never smoked [16]. Although over 80%of
smokers say they want to quit, only 7% are successful annually. Howe-
ver, quitting smoking even for a while is a health benefit, because a day
without a cigarette is a day when your health is not damaged. The health
effects are determined not only by the number of cigarettes smoked but
to a greater extent by the duration of the addiction [1].

Education and public awareness of the effects of tobacco consump-
tion, as well as nationwide smoking cessation interventions, are key to
reducing the demand for tobacco [17]. Minimal anti-smoking interven-
tion during a medical visit, consisting of the identification of a smoking
patient and providing them with professional help to quit smoking, can
help reduce the percentage of smoking.

The aim of the study was to assess the’subjective health status of smo-
kers, including the assessment of subjective health status among people
with varying degrees of nicotine.addiction (in those who are strongly and
less addicted to nicotine).

Materials and methods

A cross-sectional study was conducted in 2015. A detailed description
of the study area has been published elsewhere [18]. The study included
all smokers from the Piotrkéw County who gave their written consent to
participate in the study. The study was approved by the Bioethics Com-
mittee of the Medical University of Lodz (project identification code:
RNN/243/15/KE).

Theresearch tool was a questionnaire. The study included current da-
ily smokers (smokers of one or more cigarettes a day in the last 30 days)
and occasional smokers (smokers less frequent than daily). For the pur-
poses of this study, among smokers, people who were less addicted to
nicotine’and those who were strongly addicted to nicotine were distin-
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guished using the Fagestrom test [19]. A person who is highly addicted
to nicotine was defined as the current every day smoker who smokes
more than 20 cigarettes a day, lights the first cigarette up to 30 minutes
after waking up, the hardest thing is to give up the first cigarette in the
morning, smokes even when sick. The person less addicted to nicotine
was a current daily smoker who did not meet the criteria for being heavi-
ly addicted.

The respondents were asked to assess their health condition on the
basis of the question “assess your current health condition” and the an-
swers were received: “good”, “fairly good”, “rather bad”, “bad”.

Results

The study involved 117 people who smoked cigarettes in the Piotrkow
County and were referred to a doctor.to encourage them to quit smoking.

56% of the respondents were women, 44% men. Daily smokers ac-
counted for 90.6% of all respondents. The most frequent smokers were
people aged 50-59 (32.5%), while‘the least numerous group (8.5%) were
those aged 40-49. 47.9% of the studied population were married per-
sons, 23.9% single persons: single/unmarried.

The respondents with,secondary education constituted 38.5%, and
those with higher education - 29.9%. Most of them (60.7%) were em-
ployed, and every-5th person was a pensioner. The monthly net income
per person in a family'was.above PLN 1000 to PLN 1500 (25.6%) for eve-
ry fourth person and over PLN 1500 to PLN 2000 for every fifth person
(Table 1).
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Table 1. Characteristics of the studied population (N=117)

Sex
e female 65 56.0
e man 52 44.0
Age (years)

e <30 14 12.0
e 30-39 28 23.9
e 40-49 10 8.5
e 50-59 38 325
e 260 27 23.1

Marital status
e  bachelor/miss 28 23.9
e married 56 47.9
e divorced 18 15.4
e widower/widow 15 12.8

Education
e  Dbasic 2 1.7
e  basicvocational 21 17.9
e average 45 38.5
e  post-secondary 14 12.0
e higher (bachelor’s degree) 10 8.5
e higher (master’s) 25 214
Professional status in the last 12 months
e salaried employee 71 60.7
e self-employed person 11 9.4
e apersonrunningafarm 3 2.6
e  pupil/student 2 1.7
e housewife 15 12.8
e annuitant 8 6.8
e  pensioner 7 6.0
e unemployed
Monthly net family income per person

up'to 500 PLN 11 9.4
e over500to 700 PN 9 7.7
e over 700to 1000 PLN 18 154
e above 1000 to 1500 PLN 30 25.6
e above 1500 to2000 PLN 26 22.2
e above 2000 to 2500 PLN 13 111
e above 2500 PLN 10 8.6

Subjective health assessment

e good 45 38.5
o/ pretty good 58 49.6
e ratherbad 12 10.2
e bad 2 1.7
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Smoking tobacco

Yes, everyday 106 90.6
Yes, less than every day 8 6.8
No 3 2.6
Number of years of regular smoking daily
e <5years 12 10.3
e >5years 105 89.7
How many cigarettes do you smoke during the day
e |essthan one cigarette aday 4 3.4
e onecigarette aday 0 0
e 2to5cigarettes aday 6 5.1
e 6to10cigarettes aday 27 23.1
e 11to20cigarettesaday 61 521
e more than 20 cigarettes a day 19 16.3
How soon after you wake up do you smoke your first
cigarette?
e inthefirst 5 minutes 26 22.2
o after 6-15 minutes 31 26.5
o after 16-30 minutes 23 19.7
o after 31-60 minutes 16 13.7
e after more than 60 minutes 19 16.2
e nodata 2 1.7
Do you find it difficult to refrain from smoking in non-
-smoking public places?
o Yes 32 27.4
e No 85 72.6
Which cigarette is the most difficult for you to give up
e inthe first morning 59 50.4
e anyother 57 48.7
e nodata 1 0.9
Do you smoke more cigarettes inthe morning than in the
rest of the day?
e Yes 29 24.8
e No 88 75.2
Do you smoke cigarettes even when you are so sick that
you arelying in bed?
e VYes 62 53.0
e No 55 47.0
Haveyou tried to quit smoking in the last 12 months?
e VYes 24 20.5
e No 82 70.1
e Nodata 11 9.4




Znyk, Kaleta

Intention to quit smoking
e lintend to quit smoking within the next month 77 65.8
e I'mconsidering quitting in the next 12 months 27 23.1
e ['ll quit smoking, but not in the next 12 months 5 4.3
e I'mnot going to quit smoking 1 0.85
e |don’t know 6 5.1
o Nodata 1 0.85
During a visit to a doctor or other health care representati-
ve in the last 12 months, have you been asked if you smoke?
e VYes 61 52.1
e No 50 42.8
e Nodata 6 5.1
Were you advised to quit smoking during a visit to
a doctor or other health care representative in the last 12
months?
o Yes 54 46.2
e No 50 42.7
e Nodata 13 11.1
Are you concerned about the harmful effects of smoking
on your health?

e | amvery concerned 48 41.0
e I'malittle concerned 57 48.7
e I'mnot too concerned 11 9.4
e I'mnot at all concerned 1 0.9

When asked about subjective health status, 49.6% of respondents
assessed their health asfairly good, 38.5% as good, and only 1.7% belie-
ved that their health was bad. When asked “are they concerned about
the harmful effects-of-smoking on their health?” 41.0% of respondents
replied that they.were very concerned and 48.7% a little concerned.
Women assessed their health better: as good (37.0%) and fairly good
(50.8%), comparedto men who assessed their health as good (40.4%) and
fairly good (48.1%). 9.6% of men assessed their health condition as rather
bad, and 1.9% as’bad. People who assessed their health condition as good
were mostly from the age group of 30-39 (12.8%), married (21.4%), with
secondary or higher education (12.8% and 15.4%), who are employed
(29.0%). Among the subjects who assessed their health condition at a fa-
irly good level, the majority were aged 50-59 (18.8%), married (21.4%),
with secondary or higher education (23.0% and 13.7%), who are employ-
ed (29.0%) (Table 3).
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In the group of daily smokers, 89.7% were smokers for 5 years and
longer. Every second respondent (52.1%) smokes from 11 to 20 cigaret-
tes a day, 16.3% smokes more than 20 cigarettes a day. 68.4% light their
first cigarette during the day immediately after waking up (up.to 30 mi-
nutes). Most of the respondents (72.6%) did not find it difficult'to refrain
from smoking in public places where smoking is forbidden.

Half of the smokers (50.4%) find it hardest to quit theirfirst cigaret-
te in the morning. Every fourth person smokes cigarettes in the mor-
ning than in the rest of the day. 53.0% smoke cigarettes even when they
are sick and in bed. Only every fifth (20.5%) of the respondents tried to
quit smoking in the last 12 months, but 65.8% declared their intention
to quit smoking within the next month. To the question: “during a visit
to a doctor or other health care representative in the last 12 months,
where you asked if they smoke?” more than half (52.1%) gave a positi-
ve answer, and to the question: “were they advised to quit smoking du-
ring a visit to a doctor or other health/care representative in the last
12 months?” 46.2% answered in the affirmative. The study identified
smokers who were less addicted-to nicotine and those who were highly
addicted to nicotine using the Fagestrom test. People strongly addicted
to nicotine constituted8.5% of all smokers; 40.0% of which were wo-
men and 60.0% men. The most numerous group were people aged 60
and more (40.0%). Peopleless addicted to nicotine accounted for 18.8%
of the respondents;-54.5% were women, and 45.5% were men. The most
numerous group were people under the age of 30 (27.3%). A detailed
description of the respondents who are less and strongly dependent on
nicotine, taking into account socio-demographic characteristics, is pre-
sented in Table 2.

In the group of smokers strongly addicted to nicotine, the majority
assessed their health as fairly good (60.0%), and as good (30.0%), none
of the respondents assessed their health as bad. In the group of smokers
less addicted to nicotine, 59.1% assessed their health as good, and 40.9%
as fairly good. None of the less addicted respondents assessed their he-
alth-as-rather bad and bad.
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70.0% of those who are heavily addicted to nicotine are somewhat
concerned about the harmful effects of smoking, and 45.5% of those less
addicted. Among the less addicted, 45.5% are very concerned about the
harmful effects of smoking on health, while in the group of highly addic-
ted people it is only 10.0% of the respondents (p=0.05).

Every second highly addicted person was asked during a visit to a do-
ctor or other health care representative in the last' 12 months whether
they smoke tobacco, and 60.0% of respondents were advised to quit
smoking during such a visit. In the group less addicted to nicotine, 59.1%
were asked by health care workers in the last-12 months whether they
smoke, and every second person (50.0%) was advised to quit smoking in
the last 12 months (Table 2).

Table 2. Characteristics of the less addicted and strongly addicted to nicotine subjects

Sex
e female 12(54.5) 4(40.0) p=0.226
e man 10 (45.5) 6(60.0)
Age (years)

e <30 6(27.3) - -

e 30-39 5(22.7) 1(10.0) p=0.291
e 40-49 1(4.6) 2(20.0) p=0.200
e 50-59 5(22.7) 3(30.0) p=0.300
e 260 5(22.7) 4(40.0) p=0.197

Marital status
e bachelor/miss 8(36.4) 1(10.0) p=0.114
e  married 11 (50.0) 3(30.0) p=0.180
e divorced 1(4.5) 3(30.0) p=0.073
e widower/widow 2(9.1) 3(30.0) p=0.138
Education

e  basic - - -

e  basic vocational 2(9.1) 3(30.0) p=0.138
e average 7(31.8) 5(50.0) p=0.190
e  post-secondary 1(4.6) - -

o~ higher (bachelor’s degree) 3(13.6) - -

e higher (master’s) 9(40.9) 2(20.0) p=0.173
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Professional status in the last 12
months
e salaried employee 15 (68.2) 4(40.0) p=0.103
e self-employed person 2(9.1) 3(30.0) p=0.138
e apersonrunningafarm - - -
e pupil/student 2(9.1) - -
e housewife - - -
e annuitant 2(9.1) 3(30.0) p=0.138
e  pensioner 1(4.5) e -
e unemployed - - -
Monthly net family income per person
e upto500PLN - - -
e over500to 700 PLN 3(13.6) - -
e over 700to 1000 PLN 3(13.6) 2(20.0) p=0.344
e above 1000 to 1500 PLN 9(41.0) 3(30.0) p=0.264
e above 1500 to 2000 PLN 2(9.1) 3(30.0) p=0.138
e above 2000 to 2500 PLN 3(13.6) - -
e above 2500 PLN 2(9.1) 21(20.0) p=0.289
Subjective health assessment

e good 13(59.1) 3(30.0) p=0.099
e pretty good 9 (40.9) 6(60.0) p=0.185
e rather bad - 1(10.0) -
e bad v, - _

During a visit to a doctor or other

health care representative in the last
12 months, have you been asked if you
smoke?

e Yes 13(59.1) 5(50.0) p=0.266
e No 8(36.4) 5(50.0) p=0.232
e Nodata 1(4.5) - -

Were you advised to-quitsmoking

during a visit to a doctor or other

health care representative in the last
12 months?

e Yes 11 (50.0) 6(60.0) p=0.262
e No 10 (45.5) 3(30.0) p=0.223
e Nodata 1(4.5) 1(10.0) p=0.444
Are you concerned about the harmful

effects-of smoking on your health?
e |amvery concerned 10 (45.5) 1(10.0) p=0.050
e |'malittle concerned 10 (45.5) 7(70.0) p=0.137
e |'mnottoo concerned 2(9.0) 2(20.0) p=0.289
e _~I'mnotatall’concerned - - -

*Fisher’s exact test was used
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Table 3. Subjective health status assessment and characteristics of the studied population

Sex
e female 24(37.0) 33(50.8) 7(10.7) 1(1.5)
e man 21(40.4) 25(48.1) 5(9.6) 1(1.9)
Age (years)
e <30 9(7.8) 5(4.3) - -
e 30-39 15(12.8) 11(9.4) 2(1.7) -
o 40-49 6(5.1) 4(3.4) - -
e 50-59 8(6.8) 22(18.8) 6(5.1) 2(1.7)
e >60 7 (6.0) 16 (13.7) 4(3.4) -
Marital status
e bachelor/miss 15(12.8) 9(7.7) 4(3.4) -
e married 25(21.4) 25(21.4) 6(5.1) -
e divorced 2(1.7) 14 (12.0) - 2(1.7)
e widower/widow 3(2.6) 10(8.5) 2(1.7) -
Education
e basic 1(0.9) - 1(0.9) -
e  basic vocational 6(5.1) 7.(6.0) 6(5.1) 2(1.7)
e average 15(12.8) 27 (23.0) 3(2.6) -
e  post-secondary 5(4.2) 8(6.8) 1(0.9) -
e higher (bachelor’s 6(5.1) 4.(3.4) - -
degree)
e higher (master’s) 12(10.3) 12 (10.3) 1(0.9) -
Professional status in
the last 12 months
salaried employee 34(29.0) 34(29.0) 3(2.6) -
self-employed
person 5(4.2) 5(4.2) 1(0.9) -
e apersonrunning
afarm - - - -
e  pupil/student 1(0.9) 2(1.7) - -
e  housewife 1(0.9) 1(0.9) - -
e annuitant 2(1.7) 10(8.5) 3(2.6) -
e pensioner 1(0.9) 1(0.9) 4(3.4) 2(1.7)
e unemployed 1(0.9) 5(4.2) 1(0.9) -
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Monthly net family
income per person
up to 500 PLN 5(4.2) 6(5.1) - -
over 500 to 700
PLN 4(3.4) 3(2.6) 2(1.7) -
e over 700to 1000
PLN 7 (6.0) 7 (6.0) 2(1.7) 2(1.7)
e above 1000 to
1500 PLN 9(7.7) 18(15.4) 3(2:6) -
e above 1500to
2000 PLN 6(5.1) 17 (14.5) 3(2.6) -
e above 2000to
2500 PLN 9(7.7) 3(2.6) 1(0.9) -
e above 2500 PLN 5(4.2) 4(3.4) 1(0.9) -
Discussion

To our knowledge, this is one of the first studies on SRH in people with
varying degrees of nicotine addiction. No'significant link was found in our
study of smoking and self-assessed health. It was shown that 49.5% of
the surveyed smokers assessedtheir health as fairly good, 38.5% as good.
Our results (although statistically insignificant in most cases) showed
that in the group of smokers heavily dependent on nicotine, the majority
assessed their health as fairly good (60.0%) and as good (30.0%), while
in the group of smokers less addicted to nicotine, the majority assessed
their health as their-health condition as fairly good (40.9%) and good
(59.1%). None of the respondents in both groups assessed their health
condition as bad. Similarly, in a study by Jurewicz et al., no relationship
was found between’cigarette smoking and SRH [9]. The situation is dif-
ferent in other literature, which suggests such a relationship [20]. Mo-
reover, in our study, women rated their health as good (37.0%) and fa-
irly good (50.8%), compared to men who assessed their health as good
(40.4%) and fairly good (48.1%). Only 9.6% of men assessed their health
condition.as rather bad, and 1.9% as bad. In the study by Jurewicz et al.,
in the self-assessment of health conditions, 11% of respondents decla-
red poor health. Men more often assessed their health condition as bad
(15%) compared to women (8.5%), which was also similar to the results of
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the study conducted in Estonia [9, 21]. Among people assessing their he-
alth condition subjectively at a good level, people in the 30-39 age group
(12.8%) prevailed, at a fairly good level in the 50-59 age group (18.8%);
at a rather poor level in the group age 50-59 (5.1%). This is consistent
with other studies conducted in the UK, Denmark, and-lceland, where
the self-esteem of health deteriorates with age [22, 23, 24]. The results
of our study are statistically insignificant, but the sample size was small,
so further research in this area is necessary.

Our study additionally assessed respondents awareness of the harm-
ful health effects of smoking. It was found that 41% of the smokers su-
rveyed were very concerned and 48.7% were somewhat concerned abo-
ut the harmful effects of smoking, while the majority/(70%) of the group
heavily addicted to nicotine were only slightly concerned about the
harmful effects of smoking. Driezen et al. in a study conducted in Ban-
gladesh showed that smokers’ concerns about health risks significantly
influenced their chances of quitting smoking: smokers who were very
worried about their health were nearly 9 times more likely to plan to quit
than smokers who weren’t worried at all. The results from International
Tobacco Control Bangladesh revealed-that smokers who were moderate-
ly concerned were more than 4 times more likely to quit, while smokers
who were only slightly worried about their health were 3.9 times more
likely to quit [25].

Lanari et al. showed that people with poor health are more likely to quit
smoking during the observation period, which means that current smokers
report worse healththan never-smokers or former smokers [26]. Other re-
search confirms that smoking is associated with worse overall health. Smo-
kers perform worse on SRH in the long term compared to nonsmokers, and
the size'of this estimate has grown at a declining pace [27].

Smaoking has been found to be the most important risk factor for SRH,
with patterns.of this association being involved in assessing the effects of
long-term smoking [28, 29].

In our study, every second person with a strong addiction was asked at
the doctor’s in the last year whether they smoke, and 60% of them were
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advised to quit smoking during such a visit. In the group less addicted to
nicotine, 59.1% were asked by health care workers over the past year
whether they smoke, and every second person (50%) was advised-to quit
smoking. Differently, in the study of Kaleta et al., where it was shown that
hardcore smokers who visited health care workers were'less often asked
about smoking or were advised to quit smoking compared tonon-hard-
core smokers [30].

It is necessary to conduct education, shape pro-health attitudes, and
motivate smokers to fight the addiction. SRH can play a role here as an
important screening tool to identify people atrisk.

Our current study has several strengths. There.has not been such
a study so far. For the first time, the study was conducted among the so-
cially disadvantaged adult rural population. The limitation of the study is
a small group of the population. In addition, the study used a cross-sec-
tional design that tends to be observed at one-point in time, making it im-
possible to observe changes over longer'periods of time. The study was
limited to the population of Piotrkéw County, which may limit the gene-
ralization of the results to the population of Poland.

Conclusions
SRH can be a simple;quick; and inexpensive measure to monitor health in

a variety of populations, including people with varying degrees of nicoti-
ne addiction.
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Abstract

Introduction: The objective of services provided within CCPW is providing pre-
gnant women with coordinated care at the 2nd or 3rd level of perinatal care;
including specialist outpatient care, childbirth and care for the'newborn, and,
if there are medical indications, also hospitalisation.

Objective: The main objective of the paper was to learn about change in satis-
faction level of patients under gynaecological and obstetric care.in a selected
medical facility providing services under Coordinated Care for Pregnant Wo-
men (CCPW).

Material and methods: The study was conducted-in two stages. The first stage
of the study was carried out one month after the introduction of Coordinated
Care for Pregnant Women (CCPW) in the facility, while the second stage of
the study was carried out after seven months of providing services under the
CCPW. In the first stage of the study, 150 patients, i.e. 98.7% of those who
gave birth in the analysed period, returned the completed questionnaires, and
162 patients (83.1% of those giving birth)in the second stage.

Results: Most of the respondents (103 people), i.e. 68.7%, participating in the
first stage of the study, assessed the services provided under outpatient care
very well. The second largest group were patients who rated the discussed
services as good - 22.7%:(34 people). In the second stage of the study, as in
the first stage, the majority. of people assessed the outpatient specialist care
very positively - 79.6%(129-people), while 28 women, i.e. 17.3% of the re-
spondents, rated it good. The respondents were asked if they would choose the
facility again as.a place for.giving birth again. Both in the first and in the se-
cond stage of the study, almost all respondents - 98.0% (147 people) vs 98.1%
(159 people) answered the question: yes or definitely yes.

Conclusions: The/conducted research has shown a high level of patient satis-
faction with care and proper functioning of the assessed elements of service
provision both in outpatient specialist care and during hospitalisation.

Key words: coordinated care for a pregnant woman, patient satisfaction, qu-
ality of medical care.
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Introduction

Elements of coordinated health care are being introduced more and
more often in the Polish health care system as a tool to improve the qu-
ality of medical care, and thus the effectiveness of patient treatment,
e.g. coordinated care for an oncologically ill patient DILO, Coordinated
Care for Pregnant Women CCPW, Comprehensive Patient Care Pro-
gramme after a Heart attack [1]. Coordinated Care for Pregnant Wo-
men (CCPW) was introduced as part of the comprehensive support
program for families, “For Life” [2]. The objective of services provided
within CCPW is providing pregnant women with coordinated care at
the 2nd or 3rd level of perinatal care, including specialist outpatient co-
unselling, childbirth and care for the newborn, and, if there are medical
indications, also hospitalisation. The facility providing services under
the Coordinated Care for Pregnant Womenris obliged to perform a wi-
der range of tasks compared to standard obstetric and gynaecological
care for a pregnant woman. The tasks of the coordinating facility inc-
lude, inter alia: coordinating the.entire process of caring for a pregnant
woman; developing an individual perinatal care plan; developing and
submitting to the National Health Fund an organisational chart for the
implementation of the CCPW; preparing “Information for a woman un-
der coordinated careforpregnant women” for patients; coordination of
activities related te.the provision of additional specialist consultations
resulting from the care process; providing the patient with the possibi-
lity of 24/7 contactiwith the facility on an individual telephone number
for patients covered by the CCPW programme; establishing the princi-
ples of consultation and cooperation with the 3rd reference level cen-
tre, which provides consultations in cases of abnormalities in the cour-
se of pregnancy [3].

One of-the-tasks of the facility providing services under Coordinated
Care for Pregnant Women is to evaluate the satisfaction of patients with
care and the quality of services provided by means of regular surveys
among-patients.



Roenick

The method of assessing the quality of medical care provided to pa-
tients more and more often used nowadays is testing their satisfaction
with the received services [4, 5, 6, 7]. Constant monitoring of thelevel of
patient satisfaction is of great importance for entities providing health-
care services because patients shape the current market.of medical se-
rvices, inter alia, by expressing their opinions and expectations towards
medical and nursing care [8, 9]. Particularly noteworthy is‘the fact that
patient satisfaction is positively correlated with the safety and clinical ef-
fectiveness of health care[10, 11, 12].

The high quality of services determines the-patient’s.safety, which in
turn translates into their life and health. The quality of services and its
role is still growing, it is, inter alia, a consequence of the progressive stan-
dardisation, but also the growing importance of the individual approach
to the patient, as well as the increase in their expectations towards care
and the service provider [13, 14, 15, 16].

The importance of assessing patient.satisfaction with health care se-
rvices for health system evaluation is underlined by the fact that patient
satisfaction, along with mortality-and morbidity, was included among the
three measures of overall health care.assessment established in 1970 by
the United States National Center for Health Services Research and De-
velopment. The Organization for Economic Cooperation and Develop-
ment (OECD) and the World Health Organization (WHO) also emphasise
the importance of-assessing health care services from the perspective of
recipients for the development of health care and the quality of medical
care[17, 18, 19].

Objective

The main objective of the paper was to learn about change in satisfaction
level of patients under gynaecological and obstetric care in a selected
medical facility providing services under Coordinated Care for Pregnant
Women (CCPW).
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Material and methods

The study was carried out in 2020 in a selected medical facility providing
services in the field of obstetrics and gynaecology as part of the basic ho-
spital health care system. The study was conducted in two stages. The
first stage of the study was carried out one month after the introduction
of Coordinated Care for Pregnant Women (CCPW) in the facility, whi-
le the second stage of the study was carried out after seven months of
providing services under the CCPW. At each stage of the study, empirical
material has been collected for two months.

When collecting the empirical material, a questionnaire provided by the
National Health Fund was used to assess the level of satisfaction of patients
using CCPW services, consisting of 21 questions, including 8 questions on
outpatient care and 13 questions on hospital care. The questionnaire was
intended for self-completion by respondents:-Participation in the study
was voluntary and anonymous. Patients\were asked to fill in the question-
naire after delivery, before leaving the hospital.

In the first stage of the study,150 patients, i.e. 98.7% of those who
gave birth in the analysed period, returned the completed questionna-
ires, and162 patients (83.1% of'those giving birth) in the second stage.

The data contained in the surveys were entered into the MS Excel
spreadsheet. In orderto-develop the collected empirical material, de-
scriptive methods-and methods of statistical inference were used. For
the descriptionof the'whole group of examined and subgroups distingu-
ished on the basis of qualitative features, structure indicators were cal-
culated, which were expressed as a percentage [%]. To compare the in-
cidence of particular categories of quantitative features in the analysed
groups; the chi-square independence was used. The results for which the
values'of the statistics obtained in the conducted tests belonged to the
critical area.of‘the relevant distribution at the significance level p=0.05
were considered significant.
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Results

Among the total number of patients (150 women) who submitted the
completed questionnaires in the first stage of the study, the vast majo-
rity, i.e. 86.7% (130 people) of the respondents admitted that the person
conducting the pregnancy established a plan of care for her and.the baby
at the first visit, during which the patient’s pregnancy was confirmed. In
the second stage of the study, the percentage of women who confirmed
the plan of care for the patient and the child was higher and’amounted to
95.7% (155 people). The observed differences-turned out to be statisti-
cally significant - p<0.005, Chi?=8.003 (Table 1).

In the first stage of the study, 123 patients (82.0%) replied that they
had obtained information on practical and theoretical preparation for
childbirth while using the outpatient specialist care. In the group of
162 women who took part in the study, 151 respondents, i.e. 93.2%, gave
a similar answer after 7 months of CCPW services in a facility. The diffe-
rences in the distribution of answers to the question asked were statisti-
cally significant - p<0.005, Chi?=9:15 (Table 1).

In the group of 150 women participating in the first stage of the study,
the majority, that is 79.3% of the respondents (119 people), stated that
they had received information on newborn care and breastfeeding in the
outpatient specialist care:Among 162 women who submitted completed
guestionnaires in.the second stage of the study, the percentage of pa-
tients who admitted that'they had been provided with such information
was significantly higher and amounted to 92.0% (149 people) - p<0.005,
Chi?=10.276 (Table 1).

In the last question on outpatient specialist care, patients were asked
to give/an overall assessment of the services provided. Most of the re-
spondents (103 people), i.e. 68.7% of those participating in the first stage
of the study, assessed the services provided under outpatient care very
well. The second largest group were patients who rated the discussed se-
rvices as good - 22.7% (34 people). In the second stage of the study, as in
the first'stage, the majority of people assessed the outpatient specialist
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care very positively - 79.6% (129 people), while 28 women, i.e. 17.3% of
the respondents, rated it good (Table 1).

Table 1. Implementation and comparison of the assessment of selected elements of

specialist outpatient care by patients under Coordinated Care for Pregnant Women
(CCPW) in the analysed periods

Establishing a care

plan for the patient

;:?stohneccal:‘lrISi:; ::;i the N % N %

pregnancy at the first

visit

yes 130 86.7 155 95.7 p<0.005
no 20 13.3 7 4.3 Chi?=8,003
Obtaining information

on preparation for N % N % p
childbirth

yes 123 82 151 93.2 p<0.005
no 27 18 11 6.8 Chi?=9,15
Obtaining information

on newborn care and N % N % p
breastfeeding

yes 119 79.3 149 92.0 p<0.005
no 31 20.7 13 8.0 Chi?=10,276
Assessment of o o

outpatient care N % N % P
very good 103 68.7 129 79.6

good 34 22.7 28 17.3

rather good 12 8 5 3.1 p<0.05
poor 1 0.7 0 0

very poor 0 0 0 0

Source: own research.

Another-analysed area of CCPW benefits was hospital care. In the
first stage of the study, the vast majority of the respondents, i.e. 87.3%
(131 people), assessed the organisation of admission to the ward as good
or very-good. A similar distribution of responses was noted among the
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women participating in the second stage of the study. The organisation
of admission to the ward was rated very well by 82.7% (134 people) of
the respondents, while well by 9.3% of the respondents, i.e. 15-people
(p>0.05) (Table 2).

Almost all patients participating in the first stage of the study - 96.7%
(145 people) admitted that during their stay in hospital, care was always
performed with preservation of privacy. In the second stage of the study,
the percentage of people who gave a similar answer.was higher by over
two percentage points (98.8%, 160 people) - p>0.05 (Table 2).

Among 150 women participating in the first-stage of the study, 139 pe-
ople (92.7%) admitted that all information about their health was always
provided to them in an understandable way. In the group of patients
who took part in the study, seven months after the commencement of
CCPW in the facility, almost all patients - 97.5%, gave a similar response
(p>0.05) (Table 2).

The patients were then asked to assess the availability of a doctor and
midwife in the ward. The availability of a:doctor, both in the first and in
the second stage of the study, was‘assessed by almost all patients as good
or very good - 98.0% vs 98.2% (p>0.05) (Table 2).

The availability of the midwife, regardless of the stage of the study,
was assessed by all patients as good or very good (Table 2).

In the last question-on-hospital care, the respondents were asked if
they would choose-the facility again as a place to deliver another baby.
Both in the first and inthe second stage of the study, almost all respon-
dents - 98.0% (147 people) vs 98.1% (159 people) answered the qu-
estion: yes or definitely yes 2).
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Table 2. Comparison of the assessment of selected elements of hospital care by patients

under Coordinated Care for Pregnant Women (CCPW) in the analysed periods

Assessment of the organi-
sation of admission to the
ward

%

%

very good 120 80.0 134 82.7

good 11 7.3 15 9.3 0<0.05
rather good 13 8.7 12 7.4

poor 6 4.0 1 0.62
Preservation of privacy and

confidentiality while being N % N % p
taken care of

yes, always 145 96.7 160 98.8

usually yes 5 3.3 2 1.2

rarely 0 0.0 0 00 | PO
no, never 0 0.0 0 0.00
Understandable

communication of N % N % p
information on health

yes, always 139 92.7 158 97.5

usually yes 7 4.7 3 1.9

rarely 4 2.7 1 06 | P00
no, never 0 0.0 0 0.0

assesament N % N % P
very good 135 90.0 155 95.7

good 12 8.0 4 2.5

rather good 3 20 3 1.9 p>0.05
poor 0 0.0 0 0.0

very poor 0 0.0 0 0.00

Midwife’s availability N % N % D
assessment

very good 140 93.3 155 95.7

good 10 6.7 7 4.3

rather good 0 0.0 0 0.0 p>0.05
poor 0 0.0 0 0.0

very poor 0 0.0 0 0.0
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Choosing the hospital as

a good place to deliver N % N % p
another baby

definitely yes 137 91.3 150 92.6

yes 10 6.7 9 55

rather yes 3 2.0 3 1.9 p>0.05
no 0 0.0 0 0.0

definitely yes 0 0.0 0 0.0

Source: own research.

Discussion and Conclusions

The provision of services under Coordinated Care for Pregnant Women
imposes additional obligations on medical facilities, including the need to
evaluate the quality of selected elements of service delivery and the level
of patient satisfaction with care. This,.in turn, allows the identification of
factors that are worse assessed by patients or implemented at an inap-
propriate level.

The conducted research has shown.a high level of patient satisfaction
with care and the proper functioning of the assessed elements of service
provision both in outpatient specialist care and during hospitalisation.

Compared to the first stage of the study in the second stage, i.e.
7 months from the start 'of CCPW, a statistically significant improve-
ment was observed in the following elements of the provision of services
in outpatient specialist care: establishing a care plan for the patient and
the child by the person carrying out the pregnancy at the first visit 86.7%
vs 95.7%; obtaining information on preparation for childbirth 82.0% vs
93.2% and obtaining information on newborn care and breastfeeding
79.3% vs 92.0%. The observed improvement of the assessed elements
did not, however, significantly change the overall, very high assessment
of the services provided in outpatient specialist care, which almost all pa-
tients, both in the first and in the second stage of the study, assessed well
or very well. It should be emphasised that the assessment of outpatient
specialist care performed by patients does not give fully reliable results,
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which is related to the process of providing services. Individual patients
can be included in CCPW at any stage of pregnancy. Some of them, befo-
re the first visit to a given facility, receive care in other clinics orprivate
doctor’s offices, which in turn may negatively or positivelytranslate into
the overall assessment of outpatient specialist care used.by the patient
during pregnancy.

The conducted studies did not show statistically significant changes in
the level of patient satisfaction with selected elements of obstetric and
gynaecological care during hospitalisation in the first and second stages
of the study. The lack of the observed differences could be caused by
a very high assessment of all analysed elements of care in the first stage
of the study.

In order to maintain high-quality medical care and to quickly identify
possible unfavourable changes in the level of satisfaction of patients with
CCPW programme, regular analyses of empirical material from the con-
ducted surveys among patients covered by Coordinated Care for Pre-
gnant Women should be conducted.
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Abstract

Human immunodeficiency virus, HIV, causes a progressive decline in humans’
immune system, leading to development of AIDS. According to the World He-
alth Organization, approximately 36.7 million people are livingwith HIV in the
world, and more than 1 million people died in 2019. Vaccination is one effec-
tive method of stopping HIV from spreading around the world. So far, no effec-
tive vaccine against HIV has been found. Research teams are conducting 40
trials worldwide to find a vaccine against HIV. The nature of the virus, which
is primarily characterized by an extremely high genetic variability, is a signi-
ficant obstacle to vaccine development. The RV 144 clinical.trial has become
a precursor to the use, and further development of biology system approaches
for the correlation of infection risk. Analyzing the virus, which involved study-
ing HIV genetic sequences, breakthrough infections, vaccine components, and
observed functional immune relationships, helped scientists develop associa-
tions and differences that might be indicative of-protection against the virus.
The RV144 and RV217 clinical trials, which hypothesized that a vaccine co-
uld induce host immunity, are still speculation. Vaccines are adapted to current
approaches to ensure that study-participant are exposed to HIV antigens in
a variety of ways to elicit mixed immune‘responses i.e., humoral, cellular, and
innate arms of the host immune system using heterologous vaccines to induce
non-specific immunity. HIV.\vaccine clinical trials are significant to humanity.
Epidemiological data make us-aware of the great problem we are dealing with.
The medical experiment RV 144 shows that it is possible to obtain a vaccine.
We must hope that the nearest future in HIV prevention is an effective and
safe vaccine.

Key words: HIV vaccine, RV 144
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Introduction

Human immunodeficiency virus, HIV - so far, two types of this virus have
been known: HIV-1 and HIV-2. HIV causes a progressive-decline in hu-
mans’ immune system, leading to the development of AIDS. According to
the World Health Organization, approximately 36.7 million people are li-
ving with HIV in the world, and more than 1 million/people died in 2019.
The most significant number of people living with active infection are in
Sub-Saharan Africa, about 25.7 million, in Western and Central Europe,
about 2.5 million [1]. According to the National Institute of Hygiene, in
Poland, from the implementation of the research-frem 1985 to Decem-
ber 31, 2019, HIV infection was found in 25.544 people, 3.768 AIDS
cases were reported; 1.429 sick people died [2]. From the beginning of
2017, there were nearly 10.000 patients under antiretroviral treatment
in Poland [3]. People access to medical services and antiretroviral thera-
pies vary considerably across the world. Third world countries cannot
afford the cost of antiretroviral treatments for most patients. The U.S.
President’s Global AIDS Relief-Program (PEPFAR) and heroic efforts to
curb the HIV pandemic are still insufficient to equalize the opportunities
for treatment [4]. Economic barriers, totalitarian political systems, and
an uneducated society keep HIV a death sentence in some parts of the
world rather than achronic.disease that can be controlled through anti-
retroviral therapy.

Vaccination is one effective method of stopping HIV from spreading
around the world. So far,/no effective vaccine against HIV has been fo-
und. Research teams are conducting 40 trials worldwide to find a vaccine
against HIV. A review of the literature and research will bring closer the
current state of knowledge on the invention of the HIV vaccine.

The essence of the problem with the invention of a vaccine against HIV

Research teams around the world are trying to get an effective HIV vac-
cine;-this discovery would become one of the most important events of
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the 21st century. Therefore the financial outlays and social expectations
are huge. The central aspect is that humans do not develop natural pro-
tective immunity to HIV infection. Except for rabies, vaccines only exist
for diseases for which there is specific immunity. There are people in the
world who remain infected with HIV but do not develop-clinical disease
symptoms for a long time, and this is a tiny group of people called “elite
controllers”. Unfortunately, the overwhelming majority, as many as 99%
of people, are not able to control the infection themselves, in'the absen-
ce of treatment [5]. Elite controllers, however, still producethe virus and
suffer the consequences of inflammation. Another problem in the in-
vention of a vaccine is the absence of a specific response. It remains the
immune, cellular, and antibody functions, which are poorly understood.
Since the host immune response to HIV is incapable of completely era-
dicating the virus, developing a vaccine to elicit an effective immune re-
sponse presents a particular challenge since-a-natural infection does not
provide any blueprint for vaccine design.

The nature of the virus is a significant obstacle to vaccine develop-
ment. It is primarily characterized'by an extremely high genetic variabili-
ty. Modeling studies demonstrate thatthe virus is sufficiently variable to
obstruct the typical host development of broadly neutralizing antibody
responses that require extensive somatic mutation in the immunoglobu-
lin gene locus and deviation-in immune tolerance mechanisms [6]. The vi-
rus is so flexible that, thanks to its ability to evade Tc cell responses, many
forms of the virus cansurvive, not necessarily in a single variant.

Scientists cite HIV latencies as another significant problem in vaccine
development. The human immunodeficiency virus genetically integra-
tes into the host’s chromosomes. Recent studies show that HIV latency
may be'related to how at least some variants of the virus are made. The
infected cell is most often re-infected with multiple options of the virus,
allowing genetically recombinant forms to emerge in reactivated mutant
infections [7]. Host cells containing the reactivated ones are relatively
rare in the presence of an antigen. They are, therefore, relatively insensi-
tiveto-antibody-dependent cellular cytotoxicity (ADCC) and other forms
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of immune surveillance. Attempts to develop an effective HIV vaccine
on a global scale have evolved. To date, only six clinical trials have been
conducted with the efficacy of the vaccine. Scientists focused on.mono-
meric HIV envelope proteins, combined with canarypox viral vectors and
adeno-induced HIV genes, either alone or in combination.with/HIV DNA
[8]. Due to well-founded safety concerns, no methods based onwiral atte-
nuation or virion inactivation were included in clinical trials:Historically,
the technique that has been effective and best known for vaccine deve-
lopment for many years has been eliminated.

A review of the most promising studies

The clinical study “RV144”, which was conducted in Thailand on more
than sixteen thousand men and women randomly assigned to rece-
ive placebo or a combination of canarypox vector vaccine (ALVAC-HIV
vCP1521) and recombinant HIV glycoprotein 120 (gp120) product of
B and E subtypes (AIDSVAX B’/ E) in 2003-2009, has demonstrated po-
tential protection against HIV. Sofar, this is the only study that has shown
the effectiveness of the vaccine. By excluding people infected with HIV
at the beginning of the clinical trial, the vaccine proved to be effective at
the level of 31.2% at three years after the primary injection. From a glo-
bal point of view, this-isnot satisfactory effectiveness. However, scien-
tists already have-a-starting point, and further work is more than likely.
The protective effect six months after the primary vaccination series was
60.5%; unfortunately, this effect quickly diminished [9]. Vaccinations af-
fected viral load following infection or CD4 + T cell counts in people with
breakthrough HIV infection. Immunological markers related to the pro-
tective/effect of the vaccine have been identified. The extensive collabo-
ration of international laboratories has shown in HIV-infected and tested
individuals.the“strongest association providing protection for IgG anti-
bodies against the variable regions of the HIV 1 and 2 envelope (V1V2)
= 1gG3 in particular - and low serum IgA antibodies [10]. This allows us
to look-to the future with optimism. Phase Il of the clinical trial “RvV144”
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arouses widespread emotions among the public due to the expectation
of even better vaccine effectiveness [11]. Phase Il focuses primarily on
the efficiency in the various conditions of the existence of the virus and
its subtypes.

The “RV144” clinical trial has become a precursor to the use, and fur-
ther development of biology systems approaches for the correlation of
infection risk. By analyzing the virus, which involved studying HIV gene-
tic sequences, breakthrough infections, vaccine components, and obse-
rved functional immune relationships, it helped scientists develop asso-
ciations and differences that might be indicative of protection against
the virus [12]. Further exploratory studies around-the world following
the presentation of the analysis of the clinical experiment “RV144” re-
flect the multilateral investigative approaches, and the use of potential
vaccine “products” for further clinical trials in other subtypes, such as
subtype Cin South Africa [13].

Another approach by scientists to fight HIV is to try without a vaccine.
The story of how the immune/system can.partially or more fully control
HIV is complex and, in a sense, has’beentold backward, starting with arti-
ficially induced immunity from vaccinetresearch, rather than on a real un-
derstanding of HIV infection as/it has been established. Decades of expe-
rience with HIV patients passed before the acute course of the infection
was properly understood. The observational study “RV217” is a prospec-
tive analysis of patients at high risk of infection in East Africa and Tha-
iland. 2.300 patients were recruited for the study. The acute phase of
the disease was noted in/5% of respondents. A maximum viral load was
achieved after approximately 30 days, and a positive “EIA” test was achie-
ved after 14 days. Up to the time of peak viral load, N.K. cells responded
variable; The B cells initially dropped and then returned to normal. CD8
+ T cells, CD4 + T cells decreased and remained inversely proportional
to the viralload [14, 15]. This information is beneficial for developing an
HIV vaccine strategy in several ways. Like many other viral syndromes,
the human immunodeficiency virus fills most of its distribution in host
tissues-during the first two weeks. The diverse effect on the population
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of B and T cells is still unclear about the importance of innate immunity.
HIV causes less symptomatic acute disease (and therefore less inflamma-
tion throughout the body) than previously thought and stabilizes fairly
quickly. Consequently, a neutralizing antibody available during log virus
expansion would be a useful, but potentially insufficient, control mecha-
nism. Scientists believe that key here will be primarily antibody-mediated
non-neutralizing functions - and possibly innate effector functions.

The “RV144” and “RV217” clinical trials, which. hypothesized that
a vaccine could induce host immunity, are still speculation. Vaccines are
adapted to current approaches to ensure that study participant are expo-
sed to HIV antigens in a variety of ways to elicit mixed immune responses
i.e., humoral, cellular, and innate arms of the host immune system using
heterologous vaccines to induce non-specific immunity. Researchers’
current efforts are focused on designing immunogens that would elicit
a sustained and broad neutralizing antibody-response against HIV. The
number of monoclonal antibodies capable of extensively neutralizing an-
ti-HIV activity is increasing exponentially.thanks to the currently domi-
nant molecular techniques for their recovery from HIV infected patients.
Monoclonal antibodies, i.e., PGT121, VRCO01, and VRCO3, have been ob-
served in cellular assays to inhibit CD4 + T cell insertion by latent viru-
ses from chronically infected individuals. PGT121 and VRCO1 antibodies
were used in preclinical-studies in acute phase infected king macaques
with SIVs virus to-reduce both viral load and viral DNA associated with
cells [16]. It is not possible to cause such a reaction through active vacci-
nation in humans at‘this point. Still, their use for HIV prevention and con-
trol by passive immunization is currently being tested in several clinical
trials, which would provide evidence why they would likely work in active
immunization. Researchers continue to search based on their observa-
tions of virus neutralization for the real antibody and antigen.
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Bartoszkiewicz
Conclusion

HIV vaccine clinical trials are significant to humanity. Epidemiological
data make us aware of the great problem we are dealing with..The medi-
cal experiment “RV144” shows that it is possible to obtain.a vaccine. The-
re is still a lot of work ahead of researchers to get an entirely safe and ef-
fective vaccine. Thanks to continuous investment, scientists.can conduct
further clinical trials in populations most at risk of HIV infection. HIV
vaccine research has become an innovative mechanism for vaccine rese-
arch, as demonstrated by a variety of vaccine vector products used in the
study of other pathogens. The invention of the HIV-vaccine is no longer
a dream but a reality that scientists scrupulously pursue. We must hope
that the nearest future in HIV prevention is an effective and safe vaccine.
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Abstract

Introduction: Satisfaction arises from meeting expectations. Patient satisfac-
tion can be defined as the level of satisfaction that results from the service pro-
vided, but also as the degree resulting from the acceptance of the healthcare re-
ceived by the recipient, paying attention to the patient’s expectations and needs.
Objectives: The aim of the study was to determine the level of satisfaction
of inpatient health care patients in a selected medical/facility in the Lodzkie
voivodeship.

Material and methods: The study was conducted among patients of a ho-
spital in the Lodzkie voivodeship in the second half.of 2019 among 1,280 pa-
tients from 11 wards. The research technique used-was a diagnostic survey
with the use of a questionnaire consisting of 4 questions relating to the respon-
dent’s characteristics and 24 questions relating to the most important issues
dffecting the level of patient satisfaction, in terms of: admission to hospital, ad-
mission to the ward, social conditions, medical care and nursing care.

Results: The process of completing the formalities related to admission to the
hospital was positively assessed by patients of four departments (pediatric, la-
ryngology, gynecology-obstetrics-and rheumatology). Moreover, over 80% of
patients from each ward declared that they had been acquainted at admission
with the Patient Rights Charter, topography and daily schedule in the ward.
The respondents of the laryngology and rheumatology wards assessed the pro-
vision of information by the doctor related to the course of the disease, infor-
mation about drugs;-but also about the side effects of their use very positively.
Maintaining intimacy during nursing activities performed by the nursing team
was very well assessed by patients of the following wards: laryngology, neuro-
logy and pulmonology. The quality of the meals served was rated the worst by
the patients staying in the wards. The influence of the patients’ socio-demo-
graphic/characteristics on the satisfaction ratings was also analyzed.
Conclusions: The analysis of the obtained results of the study allowed for the
identification.of areas, the quality of which, in the patients’ assessment, is in-
sufficient and requires taking corrective actions.

Keywords: patient satisfaction, inpatient health care, health services.
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Introduction

Patient’s satisfaction with the obtained medical care results from me-
eting their expectations. The patient is the most important entity in the
structure of health care organization, and above all in“the quality as-
sessment of medical services [1, 2]. According to the World Health Or-
ganization, health care quality is defined as “the degree to which health
services involving individuals and populations increase the likelihood of
meeting expectations in terms of treatment outcomes and comply with
current and professional knowledge” [3]. One-of the mast popular ways
of measuring the quality of healthcare is measuring-patient opinion. Pa-
tient satisfaction assessment as an assessment indicator helps in under-
standing their expectations as clients and in identifying the needs and
expectations of the health care system [4].

The level of patient satisfaction is.influenced by various factors, such
as: interest and time devoted to the patient, the way the doctor and the
nursing team approach the patient, the quality and quantity of informa-
tion provided by medical personnel [5].

In recent years, more and more professionals from the health sec-
tor have turned to projects related to satisfaction with care users. It is
characteristic that in the'literature there are over 1000 studies related
to patient satisfaction-every.year [6]. Patient satisfaction research is an
important source that is conducted to identify the needs of the recipient.
Patient feedback is also used to quickly analyze the problem if the patient
has a low level of satisfaction with the services they receive. Performing
such tests will help managers and health service providers implement ac-
tions that will have remedial features, and thus it will be possible to im-
prove the quality of services provided in public medical institutions [7, 8].

Material'and. methods

The presented research concerns the assessment of patient satisfac-
tion-with the services provided in the stationary health care of a selec-
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ted facility in the Lodzkie voivodeship. The study was conducted in the
second half of 2019 among 1,280 patients from 11 selected hospital
wards (the number of respondents corresponded to approx. 12% of all
patients treated in a given period, and the number of respondents from
individual wards was proportional to the number of patients treated in
these wards). The research technique used was a diagnostic survey with
the use of a patient satisfaction survey consisting of 35 questions. Par-
ticipation in the study was voluntary. The first part of the questionnaire
concerned the assessment of the activities related to admission to ho-
spital, i.e. the process of completing the formalities related to admission,
the assessment of the care of medical staff in the admission room, and
maintaining privacy during examinations. The second part was related to
the assessment of admission to the ward (familiarizing the patient with
the topography of the ward, the applicable Patient Rights Charter, or
the possibility of submitting complaints). The-third part related to social
conditions, i.e. cleanliness in rooms, toilets and identification of staff. The
fourth was devoted to medical’care - providing information about the di-
sease, the method of its treatment, butialso possible side effects related
to the treatment. The last part of the questionnaire is the assessment of
nursing care - showing interest and courtesy by the nurses and the way
the nursing team talks to the patient.

The data from the study-was statistically analyzed using the Statistica
version 13 statistical package. The independence test (Chi square - x2) was
used to calculate the dependencies and the selected statistical features.

Own research results

56% of'women and 43% of men took part in the study. The respondent
group was dominated by people aged over 60 (30% of respondents, fol-
lowed by the age groups: 51-60 years old - 20.5% of respondents, and
41-50years old - 20.7% of respondents), with secondary and vocational
education (38% and 25% respectively). AlImost 0% of the respondents li-
vedin-urban areas, and 30.3% of patients in rural areas.
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Due to a significant socio-demographic differentiation of patients
from individual wards (e.g. the dominance of women up to 30 years of age
with higher education in the gynecology and obstetrics ward, the domi-
nance of patients in the 41-50 age group with secondary education‘in
the surgery ward, the dominance of women aged 50 plus'with secondary
education in the rheumatology ward, the dominance of men aged 60 plus
with secondary education in the cardiology ward or the dominance of pa-
tients from rural areas with vocational education aged 60 plus in the pul-
monology ward) and due to the specificity of clinical diagnoses specific
to each ward it was decided to present the results of satisfaction surveys
separately for each of them.

Admission to hospital

The data analysis shows that the efficiency of-completing the formalities
related to admission to the hospital in‘the Hospital Emergency Depart-
ment with the Admission Room was highly.rated by patients from the pe-
diatric ward (68.3% of respondents), laryngology (66.7% of respondents),
gynecology and obstetrics (62.2% of respondents) and respondents from
the rheumatology ward (58.9%0f respondents). Every third patient from
the orthopedics ward assessed the admission process negatively.

When it comes toensuring a sense of intimacy during admission to the
hospital, the best grades were given by patients from the pediatric ward,
i.e. 70% of the respondents (separate emergency room) and from the la-
ryngology ward - 66.7% of the respondents.

Admission to the ward

All patients from the laryngology and pulmonology wards declared that
they had'been-acquainted with the topography of the ward (regarding in-
formation on location of doctor’s room, treatment room, nurses’ station
or social room). The worst grades were given by patients of the surgery
ward-=-13.4% of negative responses. Interestingly, in the wards highly
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rated in terms of organizational information, patients pointed to the lack
of information about their rights.

Social conditions

The cleanliness in the rooms and toilets was assessed very well by pa-
tients from the pulmonology ward - 80.9% and from the gynecology and
obstetrics ward - 71% of the respondents. Similarly, high scores in these
departments were obtained by the cleanliness and aesthetics of bed linen
in the wards (71% and 75% of the respondents-respectively). The highest
negative response rates in these ranges were observed in the orthope-
dic ward (2.5% and 5.1% of respondents from these wards, respectively).
The respondents of all wards positively assessed the quality of meals and
ensuring peace and quiet in the ward (interestingly, the lowest ratings in
this regard were observed in the neonatology-department).

Doctor’s care

The availability of doctors during their'on-call duty was assessed as very
good or good by the respondents of most of the analyzed wards (Chart
1). The information provided to the patient by the doctor regarding the
course of the disease; but-also the methods of its treatment (familiarizing
the patient with the medicines, but also their side effects) was best as-
sessed by patients from the rheumatology - 65.7% of responses, laryn-
gology - 63.3% responses. Showing kindness and understanding by the
doctor towards the patient was assessed best by the respondents from
rheumatology -/75% of the respondents and pulmonology - 59.6% of
the respondents. Ensuring and respecting the patient’s intimacy during
medical examinations was positively assessed by the respondents from
the laryngology (75% of respondents), rheumatology (71%) and pulmo-
nology (65.1% of respondents) ward. Only in the neurology ward, 10.1%
of patients negatively assessed the sphere of ensuring intimacy during
thetests. The culture in the doctor’s conversation with the patient in the
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study was assessed very well by the respondents from the rheumatology
(70.4% of respondents), pulmonology (68.2% of respondents) and laryn-
gology ward (65% of respondents).

Nursing care

The method of providing and transferring information by.the nursing
team to the patient was assessed very positively by the respondents
from the gynecology and obstetrics (83.3% of responses), laryngology
(81.7%) and pulmonology (65.9%) ward. The-culture resulting from the
conversation between the nurse and the patient was assessed very well
by the respondents from the laryngology (95% of respondents), pedia-
tric 80% (respondents), neurology (77.8% respondents) and orthopedics
(72%) ward. Maintaining intimacy during nursing activities was positively
assessed by patients of laryngology\(90%), neurology (77.8%) and pul-
monology (71.7%). The respondents positively assessed the speed of the
nurses’ response to patient calls in the event of problems. The most ne-
gative answers to this question.wére recorded by pediatric and internal
ward. Showing interest and understanding towards the patient by the
nursing team was assessed very well by the laryngology - 95%, neurolo-
gy - 76.4% and rheumatology patients - 75.3%. However, it should be no-
ted that only 1.7% of patients negatively assessed the manner of showing
interest and understanding by nurses towards the patient. (Diagram 2).

Assessment of hospitalization

The dominant very good assessment of hospital stay were recorded in
the laryngology (66.7% of all assessments) and cardiology wards (62.4%
of all assessments). Good assessments were clearly dominant among the
respondents_from the gynecology and obstetrics (75.4% of the asses-
sments) and orthopedics (70.9% of the assessments) wards.

The analysis of the relationship between the respondents’ answers and
their-socio-demographic characteristics allowed for the identification of
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a statistically significant difference (p<0.05) between the level of satisfac-
tion with the nursing care received and the gender of the study group. The
qguestion relating to the level of satisfaction with the nursing care rece-
ived contained 6 variants of questions with 3 answers. The‘most common
answer to the question related to the speed of nurses’ responseto patient
calls was “very good” - 83.3% of respondents indicated such an answer.
Most often, this answer appeared in surveys completed by wemen.

a? Pearsona 60,48008 df=1 p=,00000
a2 NW 69,18608 df=1 p=,00000

The analysis of the results of the conducted study allows for the follo-

wing conclusions:

1. Completing the formalities related to admission to the hospital
was assessed very well/in particular by patients of the pediatric,
laryngology, gynecology.and obstetrics, and rheumatology ward.

2. Thesatisfaction of hospital patients with the care provided in HED
and the emergency room’requires more detailed analyses.

3. The hospital patients were informed and acquainted with the to-
pography of the-ward. The provision of information on Patient Ri-
ghts Charter.needs improvement.

4. Particularly noteworthy is the assessment of ensuring intimacy
during tests.and the speed of the nursing team'’s response to pa-
tients’ calls in the’event of problems.

Discussion

The most.important element in striving to achieve the best quality of me-
dical care is conducting research on patient satisfaction with the services
received. This study is the respondents’ subjective assessment based pri-
marily on experience, expectations and requirements. Conducting such
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tests makes it possible to recognize an increase in patient’s level of satis-
faction, but also to determine what causes dissatisfaction in a sick per-
son. In an increasingly competitive health care market, managers.should
focus on obtaining high or excellent patient satisfaction ratings. For this,
itis necessary to characterize the factors influencing patient satisfaction.
Numerous literature studies present various dimensions of perceived qu-
ality of services as significant and basic measures of patients’ perception
of the quality of health care. Kaneet et al. (1997) and Marley et al. sta-
ted that the measurement of satisfaction should “take into account the
dimensions of technical, interpersonal, social-and moral aspects of care”
[9]. Patient satisfaction surveys in developed and developing countries
share many unique variables and attributes that influence overall patient
satisfaction [10]. Most of the studies in the literature review concern the
correlation between demographic factors such as: gender, age, education
level, and patient satisfaction; however, theresults of these studies are
often contradictory [11, 12].

A similar trend is presented in the results of Polish research on pa-
tient satisfaction with health'care. In the study conducted in 2008 at
the Poviat Hospital in Pabianice, in.which 331 patients from gyneco-
logy and obstetrics, surgical and internal medicine wards participated.
Patients were asked to evaluate the physician approach to the patient
with courtesy, understanding and interest. Most, 72.2% of respondents
from the surgery ward and patients from the gynecology and obstetrics
ward assessed,it positively [13]. In turn, in a study conducted at the Vo-
ivodeship Specialist Hospital of Stefan Kardynat Wyszynski Indepen-
dent Public Healthcare Institution in Lublin in 2013, 56% of patients
assessed the doctors to be very kind and showing interest in the patient
[14]. On the other hand, in the study by K. Skowron 87% of respondents
stated that doctors approach patients with understanding [15]. In own
study, the-highest rating was given by 75% of patients from the rheu-
matology and pulmonology wards. The doctor’s proper approach and
attitude allows to build trust among patients and build a proper doctor-
-patientrelationship.
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The results of the research conducted by M. LeZnicka in 2013 show
that 45% of patients rated the sphere of ensuring intimacy by the doctor
very well during the examinations and medical procedures performed
[16]. Analysis of the results of my own research showed that the prese-
rvation of the sense of intimacy during medical examinations and proce-
dures performed by a doctor in the ward was assessed very well by pa-
tients from the laryngology, rheumatology and pulmonology-wards.

In a study on the “Level of satisfaction with medical services in the de-
partment of neurology” conducted by A. Smolinska at the Department
and Clinic of Neurology of the Dr. A. Jurasz University Hospital in Byd-
goszcz in the question concerning respecting personal dignity by nurses
during nursing procedures, 60% of patients assessed it as very good , and
36% as good. 98% assessed that nursing staff was available when needed
by the patient. Moreover, 62% of people assessed the nurses speed of re-
sponse to patients’ calls as very good [17]. The results of own research
showed that almost 80% of the respondents assessed the respect for in-
timacy during nursing procedures performed by nurses of the neurology
department very well. On the other hand, the category of the nursing te-
am'’s response to patients’ requests was assessed less favorably.

An important issue for patients that should also be considered is the
provision of information by the doctor about the patient’s health, the co-
urse of the disease and -methods of its treatment, but also about the ri-
sks associated with-the treatment. As shown in the study by M. Zarzecz-
na-Baran, 21% of patients declared that they had not received detailed
information about their health condition, 22% of respondents about the
methods of treating the disease, and 33% were not informed about the
risks associated/with the undertaken treatment [18]. In another study
presented by M. Szpringer, 47.1% of patients positively assessed the in-
formation provided by the doctor regarding the patient’s health condi-
tion and the treatment [19]. In another study presented by A. Fronczak,
45.1% of respondents assessed the amount of relevant information pro-
vided on the treatment method of a given disease, its course and the re-
sults-of-the conducted research very positively [20]. Other results were
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obtained by M. Leznicka. 94% of the respondents indicated that at the
time of their stay in the hospital they had received sufficient informa-
tion about their health condition. 11% of people assessed that they had
not obtained adequate information about the risks associated with the
treatment. As for the side effects associated with drugs, 26% of patients
assessed that they had not received sufficient information [16]. The ana-
lysis of own study showed that the respondents assessed-the transfer
of information about the course of the disease and the risks/associated
with the treatment, as well as the methods of treating the disease and
familiarizing the patient with the medicines and their effects very well,
especially in rheumatology and laryngology wards. It can be concluded
that the doctors of these wards appropriately used the time for the pa-
tient, took care of the correct approach in communication with the pa-
tient, so that the patient could actively participate in the conversation
about their health.

Another important issue is the provision of information to the patient
by nursing staff regarding planned medical procedures. In her study, B.
Lisowska showed that 94% of patients assessed very positively the abili-
ty of nurses to provide information in.connection with the medical proce-
dure [21]. In the study by D. Kachman 56% of patients fully agreed with
the statement that the nurses explained what the procedure would invo-
Ive, 24% of the respondents. stated that they very much agree with this
statement [22]. The.results of own research confirm the importance of
communication’betweenthe patient and the nurse during the treatment
process.

International studies also confirm the lack of a consistent correlation
between patient’satisfaction with medical services and their socio-demo-
graphic features. An analysis of the PubMed and Scopus databases from
January 2007 to February 2015 for publications on patient satisfaction
and-the identification of patient satisfaction predictors based on measu-
rements from the HCAHPS (Hospital Consumer Assessment of Health-
care Providers and Systems) survey showed that only a small number of
studies-found an association between determinants at the market level
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and patient satisfaction. There was a common key factor between the
studies, which was interpersonal skills in terms of courtesy, respect by
healthcare professionals, as well as communication skills, which are often
more important in the patients’ opinion than clinical competences or ho-
spital technological conditions [23, 24, 25, 26].

Unfortunately, while feedback from patient satisfaction surveys is an
established measure of healthcare improvement plans, they. are still not
systematically used to develop improvement initiatives. They provide he-
althcare managers and health decision makers the opportunity to better
understand patients’ views and perceptions and their degree of commit-
ment to improving the quality of care and services:



Gynecology
Obstetrics

Pulmonology | Cardiology Internal

Neurology

Orthopedics Rheumatology

Surgery

Neonatology

Laryngology

Pediatrics

Assessment of the Patient Satisfaction with Services Provided...

very good I 60,00%
good NGNS 40,00%
bad = 0,00%

very bad

very good I 5 0,90%
good M /0,10%
bad = 0,00%

very bad

very good I G5,20%

good I 34,30%

bad
very bad

very good I 76,40%

good IS )3,60%
bad 0,00%

very bad

very good I /5, 30%

good I 24,70%

bad
very bad

very good I 75, 40%

good IEEEEEEGEGNGNNNN 24,60%
bad = 0,00%

very bad

very good I 72, 10%
good I )7,90%
bad 0,00%

very bad

very good I 52, 70%
good I 4 7,30%
bad  0,00%

very bad

very good I 43,70%
good I 56,30%

bad
very bad

very good | 05,00%
good mEE 5,00%
bad  0,00%

very bad

very good I 75, 00%

good NG 3 30%
bad m 1,70%

very bad

0,00%

10,00% 20,00% 30,00% 40,00% 50,00% 60,00% 70,00%

Diagram 1. Presence of doctors on duty

80,00%

90,00% 100,00%



Cichonska-Rzeznicka, Telgzka

very good
good

bad

very bad

Internal

very good
good

bad

very bad

Cardiology

very good
good

bad

very bad

very good 076%

good

bad

very bad

very good 075%
good 025%

bad

very bad

very good 075%

good 025%
bad

very bad

Orthopedics Rheumatology Neurology Pulmonology

very good 072%
good 028%

bad

very bad

Surgery

very good
good

bad

very bad

Neonatology

very good
good

bad

very bad

Gynecology
Obstetrics

very good 095%

good
bad
very bad

mm 005%

Laryngology

very good 075%
good
bad

very bad

Pediatrics

000% 020% 040% 060% 080% 100%

Diagram 2. Showing understanding and interest by nurses



Assessment of the Patient Satisfaction with Services Provided...

References

1. Pekacz A, Kadalska E, Skoczylas A et al. Patient satisfaction as-an ele-
ment of healthcare quality - a single-center Polish survey.Reumatologia
2019;57(3): 135-144.

2. Czekirda M, Mianowana V, Sobétka H et al. Poziom satysfakcji pacjen-
téw w szpitalnych oddziatach ratunkowych. Logistyka 2014; 4.

3. Maconko M, Kopaniski Z, Strychar J et al. Satysfakcja pacjenta i metody
jej pomiaru. Journal of Clinical Healthcare 2016; 3:14-19.

4. Szpringer M, Chmielewski J, Kosecka J et al. Poziom satysfakcji pacjen-
ta jako jeden z aspektéw jakosci opieki medycznej. Medycyna Ogdlna
i Nauki o Zdrowiu 2015; 21(2): 132-137.

5. Gilmore KJ, Pennucci F, De/Rosis S et al. Value in Healthcare and the
Role of the Patient Voice. HealthcPap 2019; 18(4): 28-35.

6. Karanikolos M, Mladovsky P, Cylus J et al. Financial crisis, austerity and
health in Europe. The Lancet 2013; 381(9874): 1323-1331.

7.Sodani PR, Kumar-RK, Srivastava J et al. Measuring patient satisfaction:
A case study to/improve quality of care at public health facilities. Indian
J Community Med2010; 35(1): 52-56 [Internet]. Available from: https://
www.ncbi.nlm.nih.gov/pmc/articles/PMC2888368/ [cited 09.10.2020].

8. Majerski t. Satysfakcja pacjentéw z opieki pielegniarskiej realizowanej
w lzbie Przyjeé. Innowacje w Pielegniarstwie i Naukach o Zdrowiu 2016;
2(1): 47-62.

9. Berning'V, Heidegger T, Laupheimer M et al. Patient satisfaction and
quality-of recovery. Anaesthesia 2018; 73(4): 521-522.



Cichonska-Rzeznicka, Telgzka

10. Iftikhar A, Allah N, Shadiullah K et al. Predictors of patient satisfac-
tion. Gomal Journal of Medical Sciences 2011 9(2): 183-188.

11. Otani K, Herrmann PA, Kurz RS. Improving patient satisfactionvin
hospital care settings. Health Serv Manage Res 2011; 24(4): 163-169.
https://doi.org/10.1258/hsmr.2011.011008.

12. Al-Abri R, Al-Balushi A. Patient Satisfaction Survey as a Tool Towards
Quality Improvement. Oman Medical Journal 2014; 29(1): 3-7.

13. Krakowiak J, Sutkowska J, Zagier K et al. Satysfakcja pacjentow jako
czynnik ksztattujgcy rynek ustug medycznych. Badanie wtasne na przy-
ktadzie Szpitala w Pabianicach. Przedsiebiorczosc i Zarzadzanie 2010;
X1(7)2010: 169-187.

14. Ocena poziomu satysfakcji pacjenta Wojewddzkiego Szpitala Spe-
cjalistycznego im. Kardynata” Wyszyniskiego Samodzielnego Publicz-
nego Zaktadu Opieki Zdrowotnej'w Lublinie [Internet]. Available from:
http://szpital.lublin.pl/attachments/article/59/1%20KW%202013%20
OCENA%20POZIOMU%20SATYSFAKCJI1%20PACJENTA%202013.pdf
?fbclid=IwAROuBk5JsdVzZQuIWJAshNpwNLJVvIU 1XVc5rMRIU8r2dH
2uiaeGRy_DgfM [cited09.10.2020].

15. Skowron K, Mocigemba A, Osial P. Jakos¢ obstugi pacjenta we wspot-
czesnym podmiocie.leczniczym na przyktadzie Samodzielnego Publicz-
nego Szpitala Klinicznégo Nr 6 Slaskiego Uniwersytetu Medycznego
w Katowicach Gornoslaskie Centrum Zdrowia Dziecka im. Jana Pawtal ll.
Zesz Nauk Politechniki Slaskiej. Organizacja i Zarzadzanie 2016; 1(33):
131-144.

16. Leznicka M, Warunek A, Hartwich E, Kryn P. Ocena satysfakcji pacjen-
ta z ustug swiadczonych w stacjonarnej opiece zdrowotnej w wojewddz-
twie-kujawsko-pomorskim. Hygeia Public Health 2014; 49(4): 787-792.



Assessment of the Patient Satisfaction with Services Provided...

17. Smolinska A, Marciniak M, Slusarz R et al. Poziom satysfakcji z ustug
medycznych na oddziale neurologii. Udar Mézgu. Problemy Interdyscy-
plinarne 2008; 10(2): 70-82.

18. Zarzeczna-Baran M, Bandurska E, Nowaliiska M et al. Ocena jakosci
ustug opiekunczo leczniczych dokonana przez pacjentéw psychiatrycz-
nego lecznictwa zamknietego. Ann Acad Med Gedan 2012;42,41-52.

19. Szpringer M, Chmielewski J, Kosecka J et al. Poziom satysfakcji pa-
cjenta jako jeden z aspektéw jakosci opieki medycznej. Medycyna Ogodlna
i Nauki o Zdrowiu 2015; 21(2): 132-137.

20. Fronczak A, Kowalska A, Sutkowska J et al. Opinie pacjentéw oddzia-
tu laryngologicznego dotyczace bazy techniczno-lokalowej i standardow
przyjecia pacjentéw do Szpitala Powiatowego-w Tomaszowie Mazowiec-
kim. Przedsiebiorczos¢ i Zarzadzanie 2012; XI11(9): 17-23.

21. Lisowska B, Smolak A, Wielgus M. Ocena pracy personelu medycz-
nego w oddziale pooperacyjnym przez’'pacjentéw po operacjach ortope-
dycznych. Anestezjologia i Ratownictwo 2014; 8: 310-320.

22. Kochman D, Wojasinska P. Doswiadczenia badanych pacjentek od-
dziatu potozniczo-neonatologicznego dotyczace opieki pielegniarskiej
w okresie hospitalizacji w, zaleznosci od wybranych zmiennych socjode-
mograficznych z wykorzystaniem polskiej wersji skali NEWCASTLE. In-
nowacje w Pielegniarstwie i Naukach o Zdrowiu 2019; 1(4).

23. Mazurenko O, Collum T, Ferdinand A et al. Predictors of Hospital Pa-
tient Satisfaction as Measured by HCAHPS: A Systematic Review. J Heal-
thcManag2017; 62(4): 272-283.



Cichonska-RzeZnicka, Telgzka

24.McFarland DC, Shen MJ, Holcombe RF. Predictors of patient satisfac-
tion with inpatient hospital pain management across the United States:
A national study. J Hosp Med 2016; 11(7): 498-501.

25. McFarland DC, Johnson Shen M, Holcombe RF. Predictors of Satis-
faction with Doctor and Nurse Communication: A National Study. Health
Commun 2017; 32(10): 1217-1224.

26. Hooker RS, Moloney-Johns AJ, McFarland MM. Patient satisfaction
with physician assistant/associate care: an international.scoping review.
Hum Resour Health 2019; 17(1): 104.



@ Journal of Health Study 202 0, No. 4

s pp. 115-133
and Medicine DOI 10.36145/JHSM2020.30

Atherosclerosis and Chlamydia Pneumoniae:
What Is the Connection?

Paulina Trawka?
https://orcid.org/0000-0002-8725-7081

Aleksandra Kulczynska?
https://orcid.org/0000-0002-0168-2028

Kornelia Kedziora-Kornatowska®
https://orcid.org/0000-0003-4777-5252

! Faculty of Medicine, Department and Clinic of Geriatrics

Nicolaus Copernicus University, Bydgoszcz, Poland

Address for correspondence

Paulina Trawka
Faculty of Medicine, Department and Clinic of Geriatrics
Nicolaus Copernicus University
13/15 Jagiellonska St., 85-067 Bydgoszcz, Poland
e-mail: paulina.trawka@gmail.com



Trawka, Kulczynska, Kedziora-Kornatowska
Introduction

Diseases resulting from unhealthy lifestyle are a growing global problem
nowadays. The number of patients suffering from them is’increasingat
a different pace around the world [1]. One of these groups are/cardiova-
scular diseases (CVD), which are the first cause of death in the:European
Union, despite the significant decrease in the associated standardised de-
ath rate in recent years [2]. Moreover, according to GUS (Gtowny Urzad
Statystyczny) data, in 2014 CVD were the cause of 46% of all deaths in
Poland [3]. However, if the patient’s risk factors are identified in a timely
manner and preventive measures are taken, the eccurrence of CVD and
other complications can be significantly averted [4].

The group of cardiovascular diseases include atherosclerosis, which is
a chronic vascular disease [5]. The process can start very early, and the
first changes in the form of rolls of fat can'be-seen in children [6]. Athe-
rosclerotic plaques are usually located in'large vessels like the aorta and
medium vessels in places where they are divided into smaller branches
[7]. Deposition of lipids in the vessel wall is one of the most characteristic
and commonly known features of this-process [5, 6]. However, the cause
and factor initiating this inflammation is under investigation. Many fac-
tors are taken into account - from foetal life, maternal lipid levels during
pregnancy, genetic andifestyle factors to social status [7].

However, there-have been more and more publications about con-
tribution of microorganisms and past infections in the development of
this process. It involves an immune response to inflammation as a result
of bacterial or viral infection along with the acceleration of the athero-
sclerotic process in the vessels [5]. Therefore, this review will follow the
development of the concept of atherosclerosis aetiology, focusing on the
latest insights on'the relationship between previous Chlamydia pneumo-
niae infection.and the mechanism of the appearance and development of
atherosclerotic changes in the arteries.
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Results

Atherosclerosis etiology

Atherosclerosis is a process caused by the coexistence ,of many diffe-
rent risk factors. The most known and acknowledged ones are included
in Table 1. One of the most important are genetic factors, because the-
re is scientific evidence for heredity of predisposition to atherosclerosis,
which is estimated at 40 to 60%. There are currently 60 known loci as-
sociated with atherosclerosis [8]. However, in the study of Willer et al. in
which over 180,000 patients were examined,-as many as 157 gene loci
affecting blood lipid levels, closely related to atherosclerosis, were reco-
gnized. What’s more, almost half of them have just been identified and
have never been associated with lipid levels before [9]. As it turns out,
regulation of HDL and LDL levels is connected with miRNA in the liver
by affecting gene expression. Such a relationship was observed with miR-
-148a during an experiment, in which anvincrease in HDL and a decrease
in LDL levels was visible due to a decrease in the activity of this miRNA.
This probably caused an increase.in the expression of the genes responsi-
ble for the coding of LDL receptor proteins. MiR-148a is not the only one
miRNA that may be associated with dyslipidemia and atherosclerosis,
miR-122 or miR-223 may. have similar effects at various stages of lipid
level regulation [10]:

Another risk faetor for atherosclerosis is diet and its effect on blood
lipid levels. As Kuchtaet al. showed after examining 42 people, whether
people eat only plants or/animal products significantly changes the con-
tent of individual lipid fractions in the blood serum. As a matter of fact,
the people participating in the study were in the age range between 23
and 38/years old, none of them smoked or practiced sport professionally,
and their BMI was within normal limits. Patients were divided into two
21-person.groups. Before the study, the vegan group had to be on a diet
completely devoid of animal products for a minimum of 22 months. The
study lasted at least 10 months. As demonstrated, the vegan group did
not differ from the second group of omnivorous patients only by the level
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of HDL-C, the other results measured in serum like LDL-C and TC were si-
gnificantly lower. This suggests that a plant-based diet may be an effecti-
ve way to prevent atherosclerosis, while a diet containing animal-derived
products may be a risk factor for atherosclerosis [11].

What is more, the effect of intestinal microflora and"its composition
disorders is also highlighted as a factor in atherosclerosis [12}.Emoto et
al. also indicate the involvement of intestinal microflora in‘this process.
The composition of the microflora differed between groups mainly in
the amount of Lactobacillales and Bacteroidetes. Lactobacillales bacte-
ria were at higher number in people with known atherosclerotic lesions,
and there were more Bacteroidetes in healthy patients [13]. However,
not only intestinal microflora may be associated with the atherosclerotic
process, impaired oral microflora may also affect its course. Fak et al. exa-
mined the composition of microflorain 92 people and found that patients
without atherosclerosis vary from those with-clinical signs of atheroscle-
rosis in the amount of Anaeroglobus bacteria. A group of people with no
change in their arteries had fewer of them\[14].

Another interesting thing indicating bacteria’s big role in atheroscle-
rosis is that Calandrini et al., analyzing'samples taken from atherosclero-
tic plaques in the carotid arteries, found bacterial DNA in more than 30%
of them [15]. Chlamydia pneumoniae has a certain part in the etiology
but still discussed.

Table1. Atherosclerosis main risk factors [16]

Obesity Diabetes mellitus
Unhealthy diet Smoking cigarettes
Endothelial inflammation Increased procoagulant activity

The development of atherosclerotic plaque is multi-staged and does
not have to be carried outinjust one vessel. Various arteries may have pla-
ques at different stages of development. The entire process begins with
damage-to the endothelium, i.e. the inner lamina of the artery [17, 18].



Atherosclerosis and Chlamydia Pneumoniae: What Is the Connection?

Endothelial damage promotes the adhesion of cells of the immune sys-
tem, the most important of which are macrophages and lymphocytes.
These cells produce pro-inflammatory cytokines, such as interferon gam-
ma or tumor necrosis factor, and chemokines, e.g. interleukin 8, They sti-
mulate the transmigration of leukocytes inside the vessel wall and the
inflammatory process within it [8, 17, 18]. Macrophages formed from
peripheral blood monocytes and other cells, e.g., myocytes and fibrobla-
sts, use scavenger receptors to capture low-density.lipoproteins. Then,
LDL cholesterol undergoes chemical changes that lead to the formation
of foam cells, so characteristic of atherosclerotic plaques [8, 18]. Among
the substances secreted by macrophages there are-also growth factors
that stimulate the migration of myocytes from the /middle membrane.
All of these processes lead to the deposition of low-density lipoproteins,
which can undergo mineralization, connective tissue formation and pla-
que formation [18, 19]. The atherosclerotic process is very complex and
may take several or several dozen years|[17].

Chlamydia pneumoniae - a significant cause of various diseases

Chlamydia pneumoniae,is a common microorganism occurring widely
around the globe. The presence of specific antibodies in serum of about
40-70% of people inthepopulation overall confirms the cosmopolitan
nature of this bacteria [20]. It is gram-negative and grows only in cellular
lines [21]. Ch. pheumoniae is characterised by biphasic cycle because it
numerously converses between extracellular EBs (infective, non-repli-
cative elementary bodies) and intracellular RBs (replicating reticulate
bodies) and replicates in inclusion vacuoles. It is very hard to eradicate
the bacteria because of its intracellular cycle - most antibiotics cannot be
used, though tetracyclines, macrolides, fluoroquinolones might help [22].

The infection caused by Chlamydia pneumoniae is mostly asympto-
matic (60-80%). Due to its strong affinity for respiratory epithelial cells it
leads to infections of upper respiratory tract: pharynx, larynx, paranasal
sinuses;middle ears and lower respiratory tract: bronchi and pneumonia.
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If symptoms appear they usually are mild, non-specific and chronic [21].
Many authors associate the inflammatory process with pathogenesis of
coronary artery disease, atherosclerosis, vasculitis, arthritis, asthma [23]:

There is evidence that Ch. pneumoniae presence has a major role‘in
asthma, chronic bronchitis and chronic obstructive pulmonary disease
(COPD) aetiology. It was found that infection of respiratory-epithelial
cells and macrophages cause the secretion of cytokines and activates
inflammatory cells such as TNF-q, IL-13, IL-4, IL-6, IL-8, whose role is to
neutralize pathogens but can also contribute to long-termconsequences
[24]. Lipopolysaccharide and Heat Schock Protein 60 that Ch. pneumo-
niae produces can slowly change the tissue. Infectious asthma caused
by it is more severe, difficult to diagnose and treat. It was revealed that
Ch. pneumoniae stimulates IgE antibodies in asthmatic patients [25]. Mo-
reover, the Nagahama study showed that seropositivity for Chlamydia
pneumoniae along with Mycoplasma pneumoniae in Japanese population
is a major risk factor for COPD [26]. There is a strong connection betwe-
en chronic pulmonary diseases and cardiovascular complications that
are more common in those patients and it is worth pointing out that Ch.
pneumoniae often occurs in both.

Studies indicate thatCh. pnéeumoniae may also be a trigger in neuro-
degenerative diseases. Bacterial DNA was studied using PCR in post-
-mortem brain samplesof people with dementia. Ch. pneumoniae was fo-
und near the amyloid area where cytokines were produced by glial cells
and astrocytes IL-1B and'IL-1 may initialize AB production in Alzheimer’s
disease [27]. Genome analysis of Ch. pneumoniae compared strains from
human with coronary heart disease and brain of person with Alzheimer’s
to strains available in GenBank. The goal was to study genetic differences
between infection in various tissues. Some important dissimilarities were
observed, especially deletions of loci probably responsible for virulence
(IncA-likeproteins, tyrP, pmpG) [28].

There is still a lot to prove in Ch. pneumoniae case. It certainly has
exceptional impact on multiple human tissues and therefore whole or-
ganism.~Ch. pneumoniae antibodies were found in patients’ blood who
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has had respiratory infection in the past [29]. Its occurrence detected in
patients with so many diseases also hints that inflammation process that
this bacteria evokes is indeed significant in causing slow but serious da-
mage and dysfunction.

Chlamydia pneumoniae-induced atherosclerosis

In the early 20th century, William Osler and his associates were the first
to state that the factor causing damage of the arteries is chronic inflam-
mation process [30]. It is commonly associated with increase in blood
cholesterol or an incorrect proportion of its fraction and that knowled-
ge is widely-spread as prevention and treatment of atherosclerosis are
mostly based on it. Many reports show a great part of Ch. pneumoniae’s
DNA and its antigen occurrence in cardiovascular diseases’ etiopatho-
genesis, though. It gives a chance of ‘better understanding, and so forth,
starting new actions.

Chlamydia pneumoniae acts both directly and indirectly on the ar-
tery wall. It intracellulary stimulates macrophages to produce inflam-
matory factors, e.g. interleukins. Moreover, its antigens like Heat Shock
Protein are structurally.similar to human ones, what causes a cross-re-
action, in which the immune system can attack both the bacteria and
unfortunately its own-tissue [31]. It indicates that atherosclerosis mi-
ght have an autoimmune background and that Ch. pneumoniae perhaps
contributes to it.

Meta-analysis including more than 10 000 patients showed that pa-
tients who were Ch. pneumoniae IgA seropositive had much higher levels
of proinflammatory and prothrombotic factors such as fibrinogen, hsCRP
and IL;6 than seronegative patients, both groups with atherosclerosis
[32]. It gives possibility that those with Ch. pneumoniae can have a faster
or greater-degeneration of arteries because of presence of known initia-
tors and promoters of the disease in a prominent amount. They can also
be at better risk of severe cardiovascular consequences, what needs to
be studied further.
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Ch. pneumoniae’s genomic DNA was detected through PCR reaction
at a higher level in tissue from ascending aorta than in peripheral blood
mononuclear cells. Group of patients had chronic coronary disease and
were planned for CABG. Furthermore, those patients with Ch. pneumo-
niae in their aorta also suffered from diabetes and hypercholesterolemia
[33]. Another study carried out in China found Ch. pneumoniae and Cy-
tomegalovirus antigens at significant levels in plaque of participating pa-
tients with carotid artery stenosis, with Ch. pneumoniae antigens at 84%
detection rate [34]. This proves that bacteria presence inthe aorta and
other arteries is not without any effect - it provokes constant changes in
tissues that lead to cardiovascular diseases and canalso negatively affect
patients overall condition.

It is believed that not only chlamydial Heat Shock Protein 60 and in-
terleukins but also activation of Toll-Like Receptor-4 and MAPK parti-
cipates in atherosclerosis development. This-is the result of Ch. pneu-
moniae stimulating impact on Human Vascular Smooth Muscle Cells.
Furthermore, Ch. pneumoniae’has a role in processes involving histones
and NF-KB. Therefore, it can be-seen that this bacteria affects many va-
rious reactions in human body resulting in vascular atherosclerotic dege-
neration [35].

Ch. pneumoniae is particularly linked to interleukin 8. IL-8 can be pre-
sent in unstable plaques-both with Chlamydia which can contribute to
producing it in greatamount [36]. Unstable plaque is very dangerous as it
can tear itself away and be a cause of vascular obstruction. Heart attacks,
strokes and other ischemic complications may occur. This is another tra-
ce that Ch. pneumoniae may not only contribute to atherosclerosis but
also severe complications of this disease. The path showing one by one
how Ch. pneumoniae infection can cause plaque formation is presented
in Figure 1.
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Chlamydia pneumoniae infection

Tumor necrosis factor-a, 1L-8, IL-6, IFN-y

hscrp {T
Apoptosis of cells <::> Inflammation process

Plaque formation

Figure 1. Scheme showing the path from.Chlamydia pneumoniae infection to atheroscle-
rosis [37]

Allin all, there is no doubt that Ch. pneumoniae can have a strong, ne-
gative effect on blood-vessels. It affects both structure and function of
arteries mostly through chronic inflammation process and may clearly be
mentioned as one of the most important among other pathogens causing
atherosclerosis [38].

Discussion

Could'Ch. pneumoniae alone be able to induce atherosclerosis? Ac-
cording to Sorrentino and Yilmaz it can in mice with ApoE deficiency.
In those infected with the bacteria there was development of the con-
ditions such like those appearing in atherosclerosis in humans as in-
terferon”y concentration and Th1-like cells were characteristic [39].
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Lantos and Endrész went one step further and used ApoB100only/
LDLR~-/- mice which more resemble human organisms with high cho-
lesterol levels. They proved that Ch. pneumoniae infection aggravates
atherosclerosis in the aorta compatible to the previous study[40]. Ano-
ther recent study on mice that was supposed to show Murine Novovi-
rus with Ch. pneumoniae influence on plaque formation confirmed that
Ch. pneumoniae does indeed have a meaning impact as it-alone enlar-
ged the atherosclerotic obstruction in arteries by '62% in comparison
with animals without infection [41].

Because of so much evidence of Ch. pneumoniae contributing to athe-
rosclerosis it was promising that antibiotics would' make a perfect testing
form of treatment so thorough research was made, for example Wizard,
ACES or PROVE IT-TIML. In the WIZARD study there were almost 8000
patients after myocardial infarction included, randomly assigned to
3-month azithromycin or placebo therapy. They have been observed for
a year and there was no satisfying effect’'on adverse clinical events such
as death or recurrent heart attack due to exacerbation of coronary ar-
tery disease [42]. In ACES the time has been extended to one year of ta-
king azithromycin and in PROVE IT-TIMI to two years with the antibiotic
changed to gatifloxacin, though. Unfortunately, it did not meet scientists
expectations because of the lack of effectiveness [43].

If antibiotics capable-of Ch. pneumoniae eradication did not cause the
clinical improvement in atherosclerosis treatment then Ch. pneumoniae
as important etiologic factor loses its meaning. Suggestions escalated
that the role of Ch:pneumoniae in this civilisation disease is in fact small
as it mostly depends on‘other confirmed risk factors e. g. lipids. As a con-
sequence_the number of studies on this subject has decreased. On the
other hand, different point of view has appeared. In those studies anti-
biotics\were given to people with already developed atherosclerosis and
often after.myocardial infarction. There is a strong possibility that anti-
biotics could have worked in a group of children, as Ch. pneumoniae in-
fection firstly appears in the young age, in order to prevent atherosclero-
tic acceleration in time [44].
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So if antibiotics did not work then should studies concerning fight aga-
inst Ch. pneumoniae to treat atherosclerosis end? Innovative thinking
paths are necessary regarding to treatment, so it was revealed that vacci-
nes may be areal breakthrough. Immunization with recombinant chlamy-
dial protease-like activity factor (rCPAF), in particular with |I-12, reduces
atherosclerosis development in mice infected by Ch. pneumoniae and on
high fat diet through inducing specific antigens production [45].

Even though some big studies using antibiotics failed to prove athero-
sclerosis attenuation, there is still a great chance of them being useful in
prevention of this disease. Furthermore, treatment based on Ch. pneu-
moniae role in atherosclerosis is still possible thanks to immunization
and there is definitely alot to investigate. It proves that further trials are
needed regarding Ch. pneumoniae importance in initiation and progres-
sion of inflammation process of the arteries and atherosclerosis associa-
ted withiit.

Conclusions

Atherosclerosis is a multifactorial process - many risk factors are already
known but its cause cannot be’clearly determined. The impact of some
dangers leading to it can be reduced or completely eliminated. Knowing
that there is a relationship between the development of the atheroscle-
rotic process and the presence of Chlamydia pneumoniae will allow me-
dics to better monitorthe patient and implement earlier and more effec-
tive treatment.

Because of the universal prevalence of Chlamydia pneumoniae, in-
fections caused by it are quite common, but in most cases without clini-
cal symptoms. However, by stimulating the production of inflammatory
factors they have a significant impact on the functioning of many tissu-
es. A correlation has been demonstrated between the past infection and
the risk of occurrence and severity of chronic respiratory diseases, which
may be associated with an increased likelihood of cardiovascular com-
plications. In addition, due to the long-term asymptomatic inflammatory
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process, it can happen not only in the respiratory tract, but also in nerve
tissue or vascular wall. Ch. pneumoniae induces similar immunological
reactions that are observed in atherosclerosis, and also worsens-the co-
urse of an ongoing process.

Determining the levels of inflammatory cytokines, especially 11-8 or
TNF-a so strongly associated with both Chlamydia pneumoniae.infection
and atherosclerosis can be useful in assessing cardiovascular risk and
preventing myocardial infarction and other atherosclerotic diseases. Ho-
wever, antibiotic therapy of existing lesions in patients with'Ch. pneumo-
niae did not give satisfactory results, but perhaps it would be effective as
a prophylaxis for infections with this pathogen in children. Therefore, re-
search is being conducted into the possible use of vaccinations and their
effectiveness in the prevention of atherosclerosis. To sum up, many pro-
cesses determining atherosclerotic damage are not fully known yet, so
staying open to new research all the time is'aforward-looking approach.
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Abstract

The growing number of older people in society and the increase in life expec-
tancy contribute to an increase in the number of people with cognitive impa-
irment. The aging process is associated with a natural impairment of cognitive
functions. Pathological changes that may occur may lead to mild cognitive im-
pairment, followed by dementia. The deterioration of the cognitive functioning
of older people may lead to a decrease in independence in performing daily
activities, a decrease in self-esteem and quality of life, and withdrawal from
social life. An important element in the prevention of cognitive impairment
and its consequences is early prevention, which often allows you to slow down
or delay the progression of cognitive impairment. Mental.and physical activity
support the successful aging of the body, reduce the risk of developing cogniti-
ve impairment and improve overall cognitive functioning. Another important
element of prevention is proper diet and proper hydration of the body, which
has a positive effect on overall health. With age;,-thirst decreases physiologi-
cally, so it is important to control the amount of fluid intake by older people.
Preventive actions have a positive impact on.the cognitive and functional effi-
ciency of seniors. Management of.cognitive functions and dementia is not only
a problem for a patient, but also burdens'the family and close ones, who take
part in the role of caregivers, so one should consider the use of prevention as
soon as possible.

Key words: older adults, cognitive impairment, prevention.
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Introduction

Life expectancy in Polish population is increasing, and as it grows, so does
the number of people with cognitive impairment and dementia:; The num-
ber of elderly people is systematically increasing. According to the Cen-
tral Statistical Office (Gtéwny Urzad Statystyczny, GUS) data,at the end
of 2018, the number of people over 60 years of age reached24.8% of Po-
lish population and increased by 5.2% compared to 2010. As predicted by
the Central Statistical Office, the number of people aged 60 and more in
2050 may increase to 40% of the total population [1]. An important part
of everyone’s mental health is their cognitive ability. Cognitive processes
allow for receiving and assimilating information, its analysis and collec-
tion. They affect both the quality of functioning in society and the subjec-
tive perception of the quality of life. Deterioration of cognitive functions,
including the skills of learning, remembering-and thinking, adversely af-
fects the daily functioning of older people, as well as their quality of life.
This can lead to a decrease in their independence, lower self-esteem and
withdrawal from many areas of.activity,[2]. The prevalence of dementia
in the elderly population is estimated-at around 10% [3]. It is estimated
that 47 million people worldwide currently suffer from dementia, which
could triple by 2050 [4]. So far, effective treatment of cognitive disorders
has not been proven; butthere is scientific evidence that the progression
of progressive changes can be slowed down with non-pharmacological
treatments, including exercise, weight normalization, and adequate co-
gnitive stimulation[5,6]. Active participation in social life, support from
friends, various forms of activity improve the global cognitive functio-
ning of older people [7].

Aging of the body
The aging of the body is a demographic process and it progresses with in-

creasing intensity. The number of elderly people is increasing every year.
With-age, more and more physiological changes related to aging appear
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in the body. Old age is the last stage of the body’s aging process. The age
threshold for old age is 60 (according to WHO) or 65 (according to the
UN). Old age is divided into three sub-periods: early old age (between
60 and 75 years of age), later old age (between 75 and 89 years of age)
and longevity or old age (over 90 years of age) [3, 8].

Changes in the aging process, the so-called involutional changes take
place in cells, tissues, and throughout the body. As aresult of.involutional
changes in the nervous system, the number of neurons is reduced, espe-
cially in the hippocampus, which affects the transfer of information from
short-term to long-term memory [9]. Neuropathological changes can
also occur: neuronal filamentous degeneration associated with the for-
mation of intracellular neurofibrillary tangles and senile plaques consi-
sting of extracellular aggregates of beta-amyloid plaques. These changes
disrupt the process of neurotransmission, which hinders signal transmis-
sion, leading to cognitive impairment[3, 4]. The presence of beta-amyloid
in patients with mild cognitive impairment is likely to lead to Alzheimer’s
disease in the future. Neurological studiessshow a decrease in the volume
of gray matter, which begins to-decline after the age of 20, white matter,
and a decrease in the level of neurotransmitters in an aging body, which
can lead to cognitive impairment [10].

Changes in the cardiovascular system, pathologies of which lead to
vascular dementia, are-also_important for cognitive functioning. With
the aging of the organism, arterial vessels expand, the walls thicken, and
their elasticity and flexibility decrease due to stiffening. Changes in the
structure of the heart also occur in older people. Physiologically, there is
an enlargement of the ventricular walls, i.e. septum of the left ventricle
and the dimensions of the left atrium increase [8]. Research shows that
peoplewith left ventricular hypertrophy have poorer cognitive functions
than people without left ventricular hypertrophy, especially in two areas,
memory and executive function [11]. The aging process of the organism
is also associated with the formation of functional and structural chan-
ges in the kidneys, the weight and size of the kidneys decrease, the blood
flow-through the kidneys and glomerular filtration decrease [8]. These
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changes affect cognitive functioning, the SPRINT study showed that pa-
tients with a higher glomerular filtration rate scored worse in assessing
cognitive functioning [12]. With age, changes in the respiratory-system
also occur, the chest stiffens, and the strength of the intercostal muscles
and the diaphragm weakens. Forced vital capacity (FEV) and forced expi-
ratory volume in one second (FEV1) are reduced [8], which affects the
risk of cognitive dysfunction [13]. By means of preventive measures, it is
possible to delay the emerging involutional changes.

Prevention of cognitive functions disorders

During the aging process, many cognitive functions are naturally impa-
ired, which is known as cognitive aging. Particularly significant defects
can be observed in certain aspects of memory and attention, processing
speed, executive functions, and reasoning [14]: The consequences of the
deterioration of the cognitive functioning of older people may be: a de-
crease in their independence, lower self-esteem, withdrawal from many
areas of activity (e.g. professional; social, educational) due to the feeling
of reduced mental competences [15].-That is why various strategies for
the prevention of cognitive disorders are so important. Therefore, vario-
us types of interventions'are undertaken to improve the cognitive func-
tioning of older people:

Mental activity

Cognitive training is one of the possible interventions [16] and is still
under research.Research on cognitive function training indicates an im-
provement in at least one of the measures of cognitive function used in
cognitive interventions conducted among healthy elderly people [17]
and-a positive-impact on global cognitive functioning, selected cognitive
domains and psychosocial functioning of cognitive training in the elder-
ly. In the case of people with mild cognitive impairment [18]. Some rese-
archers-point out that the effectiveness of such interventions in healthy
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elderly people and people with mild cognitive impairment may have some
limitations in their impact on the improvement of trained tasks, as well as
the lack of transfer of this improvement to other cognitive tasks [19], but
other analyses indicate the possibility of transferring the improvementof
functioning in various areas and tasks. However, it is rather a close trans-
fer, that is, a transfer to similar tasks, involving the same cognitive func-
tions as the trained tasks [20]. This transfer can also take place among the
elderly. The analysis by Karbach et al. [21] indicates not only a significant
improvement in the performance of trained tasks, but also the effects
of close and long transfer as a result of executive functions and working
memory training conducted among older people{over 60 years of age).
Elderly people more and more often use the Internet and available cogni-
tive training programs, which, according to research results, may protect
against the deterioration of cognitive functions in normally aging people
[22]. It seems rational to take care of the mental activity of the elderly for
as long as possible, the more so as most sources describe the improve-
ment of cognitive functions in the elderly participating in mental training.
Perhaps this could prevent or delay the onset of cognitive decline.

Physical activity

Maintaining physical-activity.in the elderly is as important as maintaining
mental activity. Werld Health Organization (WHQO) recommends people
over 65 to exercise at moderate intensity for at least 150 minutes per
week, suggesting that increasing this time to 300 minutes per week in-
creases the health benefits [23]. Participation in physical activity is be-
lieved to contribute to successful aging and maintaining psychomotor
performance [24]. Guure et al. indicates that physical activity reduces
the risk of dementia from various causes, especially Alzheimer’s disease
[25]. More.and'more scientific publications seem to confirm that a lifesty-
le that includes physical activity significantly increases the chance of suc-
cessful aging also in terms of cognition [26]. This indicates the usefulness
of endurance (aerobic), strength (resistance), stretching and equivalent
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exercises in health training of the elderly [27, 28, 29, 30, 31]. The opti-
mal type of intervention is the use of all exercises. Interventions with the
use of various types of exercise not only improve cognitive functioning;
but also increase muscle strength, reduce the risk of depression and have
a positive effect on the quality of life [30]. The researchers’ attention is
also drawn to other, less popular forms of physical activity in.terms of
possible improvement of the cognitive functioning/of the elderly. Rese-
arch conducted on a group of people over 55 years of.age practicing yoga
has shown a significant improvement in memory as well asan overall im-
provement in cognitive functioning [32]. Cognitive functioning was also
improved by researchers who used an intervention.with aerobic dance
exercises, in patients with mild cognitive impairment. After the training,
episodic memory and processing speed were particularly improved [33].
Physical activity contributes to the increase in vascularity and reduces
the negative impact of oxidative stress onthe body and a decrease in
energy metabolism. Physical activity, like mental activity, protects aga-
inst cognitive impairment [34]. Physical activity, while often beneficial,
may not always be effective infighting dementia. Not all studies support
a reduction in the risk of developing vascular dementia associated with
exercise [29]. There are also suggestions that aerobic training does not
significantly affect cognitive performance [35]. However, most scientific
research seems to confirmthe beneficial effects of exercise on cognitive
and functional functions in seniors. Regular exercise appears to have pre-
ventive effects on thebrain, both in terms of physiological and pathologi-
cal aging. The availability,and low costs associated with the introduction
of physical activity as a form of prevention and therapy make it a very at-
tractive means of influencing health.

Diet
Proper nutrition is one of the main components of maintaining cogniti-

ve well-being. A proper diet slows down the aging process of the body,
reduces-the risk of developing neurodegenerative diseases by acting as
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an anti-inflammatory. Moreover, it slows down the process of the forma-
tion of atherosclerotic plaques in the arteries of the brain and increases
blood flow and stimulates the immune system [34, 36]. The Mediterra-
nean diet and the DASH diet used in the treatment of hypertension have
a neuroprotective effect. They are particularly rich in omega-3/acids, an-
tioxidants and polyphenols [37], which positively influence the-inhibition
of oxidative stress and the reduction of neuroinflammatory processes
[38, 39]. The Mediterranean diet is characterized by high consumption of
vegetables and fruits, legumes, nuts and olive oil, along with low intake
of saturated lipids and meat, moderate consumption of fish, low to mo-
derate consumption of dairy products, and regularto moderate alcohol
consumption (usually wine). The DASH diet is also rich in fruit and vege-
tables, foods low in saturated fat, and low-fat dairy products [40]. These
diet regimens provide essential micronutrients, fiber, and other plant-ba-
sed foods that are believed to promote health. Adherence to the Medi-
terranean diet and DASH lead to a reduction in the risk of cognitive dys-
functions and a slower process of their deterioration, and improvement
in the global cognitive functioningof the elderly [37, 41, 42].

An important element of prevention of cognitive disorders is adequ-
ate hydration of the body, which should be especially paid attention to by
the elderly. Adequate hydration of the body reduces the feeling of fatigue
and improves well-being-and mood. It has a positive effect on cognitive
functioning, especially in the field of short-term memory, attention and
reaction [43]. Dehydration increases the risk of developing dementia, in-
cluding Alzheimer'sidisease and vascular dementia. These patients show
greater dehydration of the organism than without dementia [44].

Summary

The growing number of elderly people in society and the extension of life
expectancy lead to an increase in the number of people with cognitive
impairment. Physiological aging of the organism leads to the formation
of involutional changes that occur with varying intensity. Changes in the
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bodies of older people lead to a decline in cognitive functions. The aging
of the body and the brain, is an inevitable process, but scientific research
shows that the preventive measures taken delay the aging process and
reduce the risk of developing cognitive disorders. Important elementsof
prevention include mental and physical activity as well as-a diet with ade-
guate hydration. One of the ways to improve cognitive functioning is also
a cognitive training. All these affect not only the improvement in selected
domains, but also the global cognitive functioning, the effect of close and
far transfer is also noticed, improving functioning in everyday life and its
quality. In addition to mental activity, physicalactivity is also important to
promote successful aging and reduce the risk of dementia. The analysis
of the presented studies allows to confirm the beneficial effect of mental
and physical activity, as well as changes in eating habits on the cognitive
performance of the elderly. As many activities as possible should be un-
dertaken to improve the functioning of theelderly, because progressive
cognitive disorders lead to difficulties in‘performing everyday activities,
which becomes a big problem’not only for the sick person, but also for
their relatives. Dementia diseases are a great challenge for every coun-
try in terms of providing adequate medical care, also institutional, and in
economic terms, which is why their prevention is so important.
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