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Abstract
Background: Some part of the Polish society, after 1989, especially that coming from the
remote farming areas – on the bankrupt State Agriculatural Farm could not cope in the new
reality. Unemployment and the associated bad financial situation, poor housing conditions,
and even homelessness, difficult access to medical care often generated the beginnings of
social exclusion. Did those aspects also generate the impairment of the respiratory system or
do the socio-demographic conditions demonstrate the relationship with the efficiency of the
respiratory system?
Material and Methods: 210 people from Tuchola County at risk of social exclusion
underwent spirometry testing. The spirometry results were demonstrated against a
background of the same measurements carried out on the group of 95 people – physical
labourers and white-collar workers of Kazimierz Wielki University. Basic socio-demographic
conditions of people at risk of social exclusion were surveyed.
Results: Low efficiency of the respiratory system is a characteristic feature of people at risk
of social exclusion. Social and living conditions (including housing conditions and
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unemployment period) demonstrate vital relations with the efficiency of the respiratory
system.
Conclusions: Poor social and living conditions and smoking of the examined people
significantly change their chances of the standard spirometry results. However, good social
and living conditions suggest that there is a possibility of the compensation of bad effects of
smoking.

Introduction

The problem of the risk of social exclusion is not a new issue and it concerns people on all
continents [1,2,3,4]. Initial reports concern times historically very distant [5,6,7], while the
very term “social exclusion” is attributed to Brian Barry and developed in France in the 70s of
the 20th century [8].
The reasons of this phenomenon are multidimensional: poverty, lifestyle, social stigma,
physical or intellectual disability, ugliness, noticeable illness, political or religious views,
conflicts with the law, alcoholism, old age and more contemporary reasons such as drug
addiction, mobbing and many more [9,10,11,12]. However, it should be clearly emphasised
that the aforementioned reasons might also be the results of social exclusion, which happened
for some other reasons.
Research on the relations of this phenomenon with the possibility of the loss of both mental
and physical health was carried out quite recently [13,14,15,16,17].
In view of many concepts (including the Polish ones) the phenomenon of social exclusion
generates addictional costs connected with public assistance, which mainly includes providing
housing facilities, food supplies and basic medical care. These costs are borne by both non-
governmental organizations and national and local budgets to a large extent.
It is obvious that all social organizations are interested both in measurement and limitation of
this phenomenon [17]. From the point of view of economics and health sciences it is obvious
that prevention is much cheaper and more humane than treatment.
The human respiratory system is an important and well-studied human system which
determines not only the biological existence of the human being but it also affects the
physical functioning and the quality of life of a human being. It is also a system which causes
the largest number of medical certificates of disability [18]. Reduced efficiency of the
respiratory system is also responsible for the high mortality associated with lung diseases as
well as with several diseases not related to the respiratory system, through pathogenic effects
in various organs [19]. The authors quote only a few works out of hundreds describing the
vital role of the efficiency of the respiratory system in the functioning of a human being in
professional and private life [20,21,22,23].
In Poland after the political transformation in 1989 and the massive collapse of State
Agricultural Farms at the beginnings of 90s thousands of people from the rural areas bacame
unemployed and many of them were left without any work prospects. Consequently, they
were at risk of social exclusion as a loss of job causes poverty, housing
problems/homelessness, difficult access to medical care, alcoholism and even criminality
[24,25,26].
The authors of this article share this view so they decided to examine the efficiency of the
respiratory system of people at risk of social exclusion from the most rural county of the
Kuyavian-Pomeranian Voivodeship i.e. Tuchola County [27].
The efficiency of the respiratory system of those people was compared with the efficiency of
the respiratory system of avarage people (blue- and white-collar workers) leading sedentary
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lifestyle – not doing any forms of sports acivity. Data concerning life/ environment factors
which could have the connection with the efficiency of the respiratory system of people at
risk of social exclusion were collected and analyzed [28,29,30].

Material and methods

The concept of social exclusion defined as: An individual is socially excluded if he or she is
geographically resident in a society and he or she does not participate in the normal activities
of citizens in that society [31]
Social Workers became acquainted with this definition and must decided, whether a person is
at risk of social exclusion or already excluded.
When a person is trying to participate in social life (looking for a job, getting a new
profession, training courses, etc.) were considered at risk of exclusion and directed to
spirometry study at the Centre for Social Welfare.
210 people at risk of social exclusion underwent spirometry testing in 2014. They came from
the rural areas of Tuchola County (hereinafter – “people at risk”) and 95 people from
Kazimierz Wielki University not doing any forms of sports activity, leading sedentary
lifestyle (herinafter – “the control group”). Altogether 305 people underwent testing.
All subjects were tested in terms of body weight and height on the basis of which BMI was
determined.
The percentage of body fat was also determined by means of a BF -300, “OMRON”. Then the
subjects underwent spirometry testing by means of Microlab ML 3500 spirometer. These
studies were carried out between 10-13 a.m. in a large and ventilated room with standard
humidity and the temperature of 19-200C.
The following parameters were defined: vital capacity (VC), forced volume vital capacity
(FVC), one second forced expiratory volume (FEV1) and peak expiratory flow (PEF).
Spirometry results of people at risk of social exclusion were presented and analyzed in
numerical form and in, so called, due values expressed in percentage of norm according
European Community of Steel and Coal European Respiratory Society (ECSC/ERS)
are still recommended by the Polish Society of Lung Diseases [32,33] adopting:
predicted value < 80% of standard value – low efficiency of the respiratory system
predicted value ≥ 80% of standard value – normal efficiency of the respiratory system
Threshold predicted value was adopted at the value of 80% bacause of the significantly low
predicted values for people at risk of social exclusion for which avarage predicted values did
not exceed 90% of the norm in any case (Table 3).
Data concerning living conditions of people at risk of social exclusion were collected in order
to find possible relationships with the efficiency of the respiratory system (distance from a
health care, unemployment period, smoking, housing conditions). The data were coded on the
ordinal scale.
For economic and organizational reasons it was not possible to use physical indicators (for
example cotinine level) or questionnaires like Fagerstrom test in order to determine the degree
of smoking so only individual declarations were used. Statistical processing was made using
Statistica 10.0 (parametric f –test for variances, parametric t-test for differences, the
differences meaningful on the level p< 0,05).
In order to find the relationship between spirometry results and selected social conditions in
subjects at risk of social exclusion Spearman correlation coefficients were calculated and
logistic regression was performed. The results are shown in Tables 1-6.
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The study protocol was accepted by the Ethics Committee of Ludwik Rydygier Collegium
Medicum, Nicolaus Copernicus University, in November 2013 (KB 558/2013).and a written
informed consent was obtained from each participant.

Results

Anthropometric data of all groups are presented in Table 1, and the spirometry test results are
shown in Table 2.

Table 1. Basic anthropometric data of people (age, body weight, body height, and
slenderness ratio - BMI) in both groups.

Group Age
(years)

Range
(years)

Body
weight
(kg)

Range
(kg)

Body height
(m)

Range
(m)

BMI
(kg/m2)

Range
(kg/m2)

Group at
risk

46,1*
±
14,4

19-66 78,6*
±
14,6

48,5-141 1,73 *

±
0,06

1,61
-
1,90

26,1
±
4,3

17,7
-
44,1

Control
group

41,3*
±
13,6

19
-
62,5

83,2*
±
13,0

62,5
-120,5

1,76 *

±
0,06

1,64
-
1,98

26,7
±
3,2

21,1
-
36,4

* – statistically significant differences in these same columns in the table at p <0,05

Statistically significant differences in age, weight and body height of the compared groups
were reported. There was no significant differnce in BMI slenderness ratio.

Table 2. Average spirometry tests figures (VC, FVC, FEV1 and PEF) and percentage of body
fat in both groups.

Group %of body
fat.

Range VC
(dm3)

Range
(dm3)

FVC
(dm3)

Range
(dm3)

FEV1
(dm3)

Range
(dm3)

PEF
(dm3/min)

Range
(dm3/min)

Group
at risk

21,8 *

±
4,2

16,6
-
36,1

4,12*
±
0,81

2,7
-
6,3

3,26*
±
0,73

2.1
-
6,0

2,98*
±
0,63

1,69
-
5,30

440,1*
±
87,9

244,0
-
671,0

Control
group

22,4 *

±
6,3

6,5
-
35,3

4,45*
±
0,63

2,85
-
5,86

4,29*
±
0,70

2,90
-
5,93

3,65*
±
0,58

2,10
-
5,47

530,1*
±
69,8

385,0
-
689,0

* – statistically significant differences in these same columns in the table at p <0,05

In all spirometry parameters (VC, FVC, FEV1,PEF) statistically significant differences
between values in both groups were reported. The significant difference concerned also the
percentage of body fat.

For each group average predicted (normative) values were calculated and they were expressed
in a percentage of norm for each spirometry measurement (VC, FVC, FEV1 and PEF).
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Average predicted values are presented in Table 3.

Table 3. Average predicted values (expressed in % of norm) of spirometry tests VC, FVC,
FEV1 and PEF in both groups.

Group VC
(%)

Range
(%)

FVC
(%)

Range
(%)

FEV1
(%)

Range
(%)

PEF
(%)

Range
(%)

Group at risk 88,2*
±
11,5

66,1
-
126,1

73,5*
±
11,8

43,9
-
113,9

82,6*
±
11,7

51,9
-
119,8

83,4*
±
13,6

50,5
-
116,5

Control group 90,1*
±
9,3

70,9
-
114,3

90,6*
±
9,8

72,3
-
113,1

94,7*
±
12,2

67,3
-
130,9

96,6*
±
10,9

75,2
-
124,1

* – statistically significant differences in these same columns in the table at p <0,05

All average predicted values expressed as percentage standards differ significantly in the case
of both groups. Higher - favorable results were obtained in the control group.
Predicted values obtained in the group at risk of social exclusion are significantly lowered.
Further analysis of spirometry results concerned exclusively predicted spirometry values.
The relation between variables (Spearman rank correlation) taken into account in the
measurement and spirometry parameters was checked.
The strength and the direction of the relation are presented in Table 4.

Table 4. Spearman correlation coefficients for spirometry variables, and socio-demographic
conditions of subjects from the risk group.

R - Spearman t(N-2) p
smoking & VC -0,225788 -3,3427 0,000984
smoking & FVC -0,599521 -10,8032 0,00001
smoking & FEV1 -0,539552 -9,2422 0,00001
smoking & PEF -0,636058 -11,8881 0,00001
unemployment & VC -0,375244 -5,8385 0,00001
unemployment. & FVC -0,705435 -14,3542 0,00001
unemployment & FEV1 -0,651435 -12,3831 0,00001
unemployment & PEF -0,614147 -11,2233 0,00001
housing conditions & VC -0,258002 -3,8513 0,000156
housing conditions & FVC -0,633368 -11,8040 0,00001
housing conditions & FEV1 -0,535933 -9,1551 0,00001
housing conditions & PEF -0,463873 -7,5517 0,00001
distance from health care & VC 0,105459 1,5295 0,127666
distance from health care & FVC 0,292433 4,4103 0,000017
distance from health care & FEV1 0,268529 4,0205 0,000081
distance from health care & PEF -0,100119 -1,4512 0,148222

Poor housing conditions, unemployment and smoking significantly lowered the spirometry
parametres. The strength of the relationship maintained at the value of medium/average to the



332

high values. The lack of the significance of the relationship was observed for the distance
from health care and VC and PEF parameters. For the remaining parameters (FVC, FEV1) the
relationship was weak on the opposite direction in relation to the other variables – the higher
distance from health care favoured the higher values FVC and FEV1.
On account of the different operation of the variables, the analysis of logistic regression of
socio-demographic factors and smoking in a group at risk of social exclusion was conducted.
In the analysis, a due indicator as x≥80% of the norm was adopted as normal and the
regression was performed taking into account all the indicators tested separately and
simultaneously.

Parameter determination is separately shown in Table 5.

Table 5. Determination VC, FVC, FEV1, PEF (predicted values) – univariate analysis

VC FVC FEV1 PEF
OR(95%CI) p-

value
OR(95%CI) p-

value
OR(95%CI) p-

value
OR(95%CI) p-

value
Unemploy
ment

2,05(1,37-
3,07)

0,001 2,97 (2,01-
4,37)

0,00
01

1,66 (1,17-
2,35)

0,000
7

2,89 (1,87-
4,48)

0,000
1

Housing
conditions

1,57 (1,04-
2,39)

0,030 5,17 (2,77-
9,69)

0,00
01

3,44 (2,18-
5,44)

0,000
1

3,09 (1,97-
4,87)

0,000
1

Distance
from health
care

0,82 (0,52-
1,29)

n.s 0,60(0,39-
0,90)

0,02
00

0,729(0,476
-1,11)

0,000
0

3,08 (1,95-
4,86)

0,000
1

Smoking 1,16(0,81-
1,65)

n.s. 1,80 (1,26-
2,58)

0,00
10

1,71(1,20-
2,42)

0,002
0

3,91 (2,36-
6,48)

0,000
0

The chance for the correct score of the predicted value turned out to be the smallest in
smokers (from a reduction of 16% for VC, for PEF even for four times). The OR obtained for
the distance from health care suggests an opposite effect in relation to the other factors for
parameters (VC, FVC and FEV1), hence it was necessary to perform the overall analysis
shown in Table 6.
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Table 6. Determination VC, FVC, FEV1, PEF (predicted values) – overall analysis

VC FVC FEV1 PEF
OR(95%CI) p-

value
OR(95%CI) p-

value
OR(95%CI) p-

value
OR(95%CI) p-

value
Unemploy
ment

1,492(0,786
-2,832)

n.s. 2,001
(1,197-
3,340)

0,01 2,364(1,429
-3,912)

0,000
7

1,965
(1,145-
3,376)

0,02

Housing
conditions

2,09 (1,089-
4,011)

0,02 4,794
(2,487-
9,243)

0,01 2,408(1,356
-4,277)

0,002
0

1,213(0,703
-2,094)

n.s.

Distance
from health
care

1,02(0,598-
1,758)

n.s. 0,749(0,453-
1,237)

n.s. 0,852(0,535
-1,355)

n.s. 3,746(2,025
-6,929)

0,000
1

Smoking 0,532
(0,282-
1,003)

n.s. 0,695(0,399-
1,209)

n.s. 0,612(0,360
-1,042)

n.s. 1,807(1,062
-3,074)

0,03

On the basis of the odds ratios it can be stated that housing conditions significantly lower the
chance for the correct predicted values for VC, FVC and FEV1. If the housing conditions are
poor, the odds for the correct predicted value for VC are lowered twice, for the correct
predicted value for FVC are lowered five times and for the correct predicted value for FEV1
for about 1,5 times. For VC parameter it was the only significant factor explaining variation.
Lack of employment determined the FVC: increasing twice the chance of the results below
the correct normative value, 2.3 - fold increased chance for FEV1 below the correct result of
the due predicted and almost twice reduced the chance of a correct result of the predicted
value for the PEF.
Smoking diversified the chance for the correct result of the predicted value only in the case of
the PEF – this chance was 80% higher in non-smokers. Distance from the health care worked
in a different manner than the remaining factors. It turned out to significantly modify the
chance of obtaining the correct predicted value for the PEF. Higher distance from health care
increased even 3.7 –fold the frequency of obtaining the correct predicted value for the PEF
among the subjects – the authors of the article left this result without comment as unexpected
and demanding separate studies.

Discussion

The percentage of body fat in the group of people at risk of social exclusion similar to the
value of the percentage of body fat in the control group and the lack of the significant
differences in the BMI factor suggest the stable nutritional status of people at risk of social
exclusion. In this case there is no phenomenon of pathological malnutrition.
The authors of the article note that although the BMI might be misleading in the assessment
of malnutrition, however, in combination with body fat it brings reliable assessment if
malnutrition occurs [34].
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The lower absolute values in spirometry as well as significantly lower predicted values
obtained by people from the group at risk of social exclusion are consistent with other results
of spirometry testing obtained from so-called isolated social groups. [35].
The applied procedure of logistic regression using a quasi-Newton method allowed to
estimate which parameters most affected the occurrence of the impairment of the respiratory
system of people at risk of social exclusion.
The univariate analysis indicates that smoking strongly conditions the spirometry results –
lowering the due values (even four times in the case of PEF). The overall analysis of all socio-
demographic conditions indicates that the highest impact on the spirometry parameters had
such factors as unemployment and poor housing conditions, which lower the chance of
correct predicted value by 2.5-fold in the group of people at risk of social exclusion. Similar
relations were presented by the authors studying the phenomenon of unemployment among
people with tuberculosis [36].
The significant impact of the housing conditions on the efficiency of the respiratory system
was also repeatedly indicated, but mostly the analysis concerned poor housing conditions
[37,38,39]. The authors of the article have not found any analysis in the literature concerning
positive impact of good housing conditions on the efficiency of the respiratory system. The
distance from the health care caused better spirometry results, but apart from PEF the chance
of the correct predicted value in the subjects living far from medical care significantly rose.
This result should be separately analyzed taking into account that this variable assumes the
character of a mediator with the function of a buffer for other factors.
This study has revealed one significant and interesting observation: there was a small
relationship between smoking and the correct due predicted in spirometry in the subjects at
risk of social exclusion.
In multivariate analysis - only for the PEF, smoking decreased by 80% the chance of correct
predicted value. It should be noted that other reports also indicated the lack of significant
associations between smoking and the treatment of tuberculosis [40].
The results suggest that better social and living conditions of people at risk of social exclusion
can act as a compensating factor against further lowering of the predicted values of the
spirometry parameters. Importantly, this trend however, applies to people whose aerobic
capacity remains at the low level.
However, one should take into account that the study relied on the declaration of the subjects
and it was not possible to use other indicators. The subjects, by virtue of their social status,
might be more likely to be prone to social approval, hence caution should be exercised in
interpreting the data.

Conclusions

1. The people at risk of social exclusion significantly differ from the control group in
terms of the level of spirometry parameters. People who are not at risk of social
exclusion have a higher efficiency of the respiratory system.

2. Living conditions (unemployment, housing conditions, smoking, distance to a medical
facility) of the subjects significantly change the chances of obtaining correct predicted
values of spirometry results. Persistent unemployment, poor living conditions lower the
predicted values of spirometry results and constitute a mediator bufforing a negative
impact of other factors.

3. Smoking, acting individually, lowers the chance of correct predicted values in
spirometry. In combination with other socio-demographic factors it lowers the chance
of correct predicted value only of the PEF. It allows to suggest that socio-demographic
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factors play a balancing role in relation to the impact of smoking on the results of
spirometry (VC, FVC, FEV1) in subjects with the reduced efficiency of the respiratory
system.
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