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Objectives: Point out the social specifics of patients with tuberculosis, which
persist despite the socioeconomic development of Slovak society.

Methods: A questionnaire survey was conducted on a sample of consecutive
patients with newly diagnosed tuberculosis during the first half of 2023. The
collected data were aggregated and compared with the results of European
Health Interview Survey (EHIS) in 2019.

Results: We found significant differences in the distribution of the level of
education, labour status, nutritional and marital status, financial poverty, smoking
habits, alcohol consumption and number of rooms in the dwelling between the
general population and TB patients in Slovakia. Moreover, a significant trend
in the proportions was observed across contingency table categories for all
ordinal variables with more than two levels.

Conclusion: There are several significant social differences between patients
with tuberculosis and the general Slovak population.
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1 Introduction

Tuberculosis has traditionally been considered a disease with significant social
determinants. The social wealth and income inequality accounts for approximately 50% of
tuberculosis incidence throughout Europe (1). Social status is associated with exposure to
infection; influences progression to overt disease; contributes to delays in diagnosis and
treatment; and is a predictor of adherence to treatment and treatment success (2). In 2022, an
estimated 2.2 million incident cases of TB globally were attributable to malnutrition,
0.73 million to alcohol use disorders, and 0.70 million to smoking (3).

There has been a gradual decrease in the number of notified cases in Slovakia since the
second half of the 20th century. The incidence of tuberculosis in Slovakia in 2022 was
2.86/100,000 inhabitants, which is below the long-term average of the European Union (4).
Worldwide, TB incidences have declined faster in countries with a high human development
index (HDI) (5). Slovakia is currently among the countries with a very high HDI (6). In the
past 30 years, Slovak society has undergone significant changes. This started with the revolution
in 1989. The impact of the aforementioned social changes on the social status of the population
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has been evidenced by a significant average annual increase in the HDI
in the years 1990-2021 (0.66) (6). However, even in countries without
a lack of resources, social factors still determine the incidence of
tuberculosis (7). In recent vyears, the development of the
epidemiological situation in Slovakia may have been affected by
increasing immigration and the geographically close war conflict. In
the years 2019-2021, a drop in HDI was recorded in Slovakia from
0.862 to 0.848. These factors led us to carry out a cross-sectional study
focused on the current social situation of Slovak patients
with tuberculosis.

2 Materials and methods

We conducted a questionnaire survey in patients with newly
diagnosed pulmonary or extrapulmonary tuberculosis. There were
102 consecutive patients (33 women) hospitalised at the Slovak
National Institute of Tuberculosis, Lung Diseases, and Thoracic
Surgery from 1st January to 1st September 2023. With the consent of
the Statistical Office of the Slovak Republic, the questionnaire
questions were taken from Eurostat European Health Interview
Survey (EHIS). The original versions of the questions are available
online on the Eurostat website (8). The questionnaire was created in
the Google Forms environment. Answers were entered in real time
into the form by the interviewer, who was a doctor or nurse.
Participation was conditional on the participant giving written
informed consent. The survey was approved by the Ethics Committee
of the Jessenius Faculty of Medicine in Martin, Comenius University
in Bratislava, protocol number 63/2022.

The data obtained by us were aggregated in the same way as the
data of the EHIS 2019 survey. The EHIS 2019 survey in the Slovak
Republic was conducted on a sample of 7,480 people, of whom 5,597
people completed the questionnaire. Subsequently, the aggregated
data of tuberculosis patients were compared with the data of the

10.3389/fpubh.2025.1541882

differ in tuberculosis patients from the rest of the Slovak population.
For statistical analysis, the R programming language (version 4.4.2)
was used, along with the libraries cited in the References section
(9-12). Data from tuberculosis patients (TB) and the general Slovak
population (SK EHIS 2019) were analysed across several ordinal
variables, such as education, nutritional status, number of rooms in
the dwelling, smoking habits, frequency of alcohol consumption and
heavy episodic drinking, as well as nominal variables, including
labour status and marital status. Pearson’s Chi-Squared Test was
used to evaluate whether the distributions of categorical variables
differed significantly between the TB and SR EHIS 2019 groups. For
ordinal variables with more than two levels, the Cochran-Armitage
Test for Trend in Contingency Tables was applied. Additionally,
mosaic plots were created for these ordinal variables to visually
represent the proportional distributions between the two groups
across categories. The significance of the interdependence of
individual social factors was tested using the Pearson’s Chi-Squared
Test of independence.

3 Results

All respondents filled in the questionnaire: we did not record a
single refusal to participate.

There was a significant difference between the age structure of our
group and the base population (p <0.05; tested by Pearsons
Chi-Squared Test of independence). Likewise, the difference in gender
distribution (Figure 1) between these sets was statistically significant
(p < 0.001).

3.1 Highest level of education completed

The proportion of individuals at each education level is shown in

Slovak population in order to identify social factors that significantly ~ Figure 2.
A B
20-29 20-29
30-39 30-39
__ 40-49 __ 40-49
4 2
S 50-59 g 50-59
= =
o 66-69 o 66-69
< <
70-79 70-79
80-89 80-89
90-99 90-99
10 0 10 10 0 10
men [%] women [%] men [%] women [%]
FIGURE 1
Characteristics of the population. (A) General population; (B) Tuberculosis patients.
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FIGURE 2
Highest level of education completed—distribution by group.

The distribution of education levels between the TB and the SK
EHIS 2019 group was significantly different (p < 0.0001). This result
indicates that individuals with TB are distributed across education
levels in a way that is distinct from the SK EHIS 2019 group. This
difference is not due to random chance but reflects a real and
meaningful disparity between the two groups.

The Cochran-Armitage test for trend in contingency tables
showed a significant result (p < 0.0001). The data reveals that the
proportions of TB cases relative to the general Slovak population vary
significantly across education levels. From the mosaic plot, we can
observe that as education levels increase, the proportion of TB cases
tends to decrease, while the proportion in the general population
increases (Figure 3).

3.2 Labour status

The distribution of labour status categories between the TB group
and the SK EHIS 2019 group was significantly different (Figure 4;
p<0.0001).

3.3 Nutritional status

Nutritional status was stratified into the following categories: body
mass index (BMI) < 18.5 [kg/m?]; BMI > 18.5 and <25 [kg/m’];
BMI > 25 and <30 [kg/m*]; BMI > 30 [kg/m?]. The distribution of
nutritional status categories between the TB group and the SK EHIS
2019 group was significantly different (Figure 5; p < 0.0001).

The mosaic plot (Figure 6) shows a decrease in TB case
proportions as nutritional status categories progress from BMI < 18.5
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[kg/m?] to BMI > 30 [kg/m?], consistent with the significant trend
identified by the Cochran-Armitage test (p < 0.0001).

3.4 Self-reported income per household
member

The financial poverty line for Slovakia in 2023 was calculated at
€441 per month, therefore we calculated the proportion of people
below this line in both groups. Self-reported income per household
member below financial poverty line was registered more often in
patients with tuberculosis. The distribution of monthly income
categories between the TB group and the SK EHIS 2019 group was
significantly different (Figure 7; p < 0.0001).

3.5 Smoking habits

The distribution of smoking categories between the TB group and
the SK EHIS 2019 group was significantly different (Figure 8;
p <0.0001), and the Cochran-Armitage test for trend in contingency
tables also showed a significant result (p < 0.0001).

The distribution of the number of cigarettes per day categories
between the TB group and the SK EHIS 2019 group differed
significantly (Figure 9; p <0.0001), as confirmed by the significant
result of the Cochran-Armitage test for trend in contingency tables
(p < 0.0001).

The distribution of smoking duration categories between the TB
group and the SK EHIS 2019 group differed significantly (Figure 10;
p <0.0001), with the Cochran-Armitage test confirming a significant
trend (p < 0.01) in a contingency table.
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FIGURE 3
Highest level of education completed—mosaic plot.
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FIGURE 4
Labour status—distribution by group.

The distribution of exposure to tobacco smoke in indoor spaces 3.6 Number of rooms in the dwelli ng
categories differed significantly between the TB group and the SK
EHIS 2019 group (p <0.0001), with the Cochran-Armitage test The distribution of dwelling room categories differed significantly
showing a significant result (Figure 11; p < 0.0001). between the TB group and the SK EHIS 2019 group (Figure 12;
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FIGURE 5
Nutritional status—distribution by group.
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FIGURE 6
Nutritional status—mosaic plot.
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FIGURE 7
Self-reported income per household member—distribution by group.
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FIGURE 8
Smoking habits—distribution by group.
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FIGURE 9
Number of cigarettes per day—distribution by group.
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FIGURE 10
Smoking duration—distribution by group.
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FIGURE 12
Number of rooms in the dwelling—distribution by group.
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FIGURE 13
Frequency of alcohol consumption—distribution by group.
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FIGURE 14
Heavy episodic drinking—distribution by group.
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FIGURE 15
Marital status—distribution by group.

p <0.05), with the Cochran-Armitage test confirming a significant
result (p < 0.01).

3.7 Frequency of alcohol consumption

Alcohol consumption frequency categories showed a significant
disparity between the TB group and the SK EHIS 2019 group
(Figure 13; p <0.0001), supported by the significant result of the
Cochran-Armitage test (p < 0.01).

3.8 Heavy episodic drinking

The distribution of heavy episodic drinking categories differed
significantly between the TB group and the SK EHIS 2019 group
(Figure 14; p<0.0001). The Cochran-Armitage test showed a
significant result (p < 0.01), revealing a clear decreasing trend in TB
case proportions as heavy episodic drinking categories progressed
from Weekly to Never during the last year.

3.9 Marital status

The distribution of marital status categories differed significantly
between the TB group and the SK EHIS 2019 group (Figure 15;
P <0.0001), reflecting a meaningful disparity between the two groups.

Using Pearson’s chi-square test of independence, we identified a
statistically significant relationship between malnutrition and income
poverty (p < 0.01), malnutrition and low level of education (p < 0.01),

Frontiers in Public Health

income poverty and low level of education (p < 0.01), low level of
education and smoking (p <0.05), malnutrition and smoking
(p < 0.05), and smoking and daily alcohol consumption (p < 0.05).

4 Discussion

A basic limitation of our survey is the fact that it was an analysis
of self-reported data, for which it is possible to assume, at least for part
of the data, a conscious or unconscious distortion of the data by the
respondents. For example, underreporting of alcohol consumption is
well known (13). The population sample is representative, as it
represents more than 2/3 of the notified cases of tuberculosis during
the previous year. Another limitation is the association and mutual
conditioning of some social determinants: e.g., alcoholism, smoking,
and indoor air pollution are linked to household income. It can also
be assumed that in the absence of active tuberculosis screening, cases
from the most marginalised communities may have been missed.
However, given the total size of this population, the number of such
cases cannot be so large as to have a significant impact on the data.

We are aware that the questions we used do not cover all social
aspects potentially affecting the incidence of tuberculosis.
We deliberately limited ourselves to the questions used in the Eurostat
survey. Such a selection guarantees that the questions are correctly
formulated, validated, and the results of our investigation can be easily
compared with the results of the investigation in the general
population. We did not include, for example, self-reported ethnicity
or race. We did not want to contribute to the segregation of ethnic
minorities by publishing this data. In addition, a study from the
United States of America demonstrated that socioeconomic factors
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are responsible for at least half of the increased risk of tuberculosis in
ethnic and racial minorities (14). Immigration is known to have a
significant impact on the incidence of tuberculosis (7). With the
representation of nine subjects with a country of residence before 2020
other than Slovakia (8.8%) in our data, it is not relevant to determine
the impact of immigration.

Despite the aforementioned limitations and the socioeconomic
changes that have significantly shaped Slovakia in recent years, the
results of our survey are in line with the knowledge known so far
about the influence of social factors on the occurrence and course of
tuberculosis. Several works have described the relationship between
malnutrition and tuberculosis. Lonnroth et al., in an analysis of six of
them, directly documented a mathematical relationship between body
mass index (BMI) and the incidence of tuberculosis (15). A certain
limitation of most studies investigating the relationship between
nutritional status and tuberculosis is the fact that they are not based
on the analysis of the entire population, but only of patients diagnosed
with tuberculosis. It is therefore difficult to distinguish to what extent
malnutrition is an independent risk factor or a consequence of the
disease. This shortcoming was removed by a 7-year follow-up of a
population of more than 11 million inhabitants of South Korea (16).
This study also confirmed the inverse correlation between BMI and
the incidence of tuberculosis, even after adjusting for age and sex; for
smoking, alcohol consumption, physical activity and income; and for
comorbidities (arterial hypertension, diabetes mellitus, and
dyslipidemia). Body mass index as a significant risk factor for the
development of tuberculosis is also one of the components of the
composite risk score for the development of tuberculosis developed
by Saunders et al. (17). Age, gender, and marital status affect the risk
of tuberculosis. In a large Danish population analysis of tuberculosis
patients, males aged 35-65 years living alone predominated (7).
Similarly, an older North American study documented a more
frequent occurrence in men, particularly in those over 70 years of age
(18). A Slovak survey from 1997 documented the same gender
distribution, with a predominance of men, as the present study (19).
There was a slight shift to higher age categories in our data compared
with the 1997 study. We did not observe any significant difference in
the distribution of marital status, with the exception of the increase in
the representation of the “widowed” category, compared to the data
from 1997 (19). In agreement with this, the status “divorced” or
“widowed” appears as a risk factor. Smoking as a risk factor for the
development of tuberculosis was identified by many authors. In a
meta-analysis of 33 relevant studies, the relative risk of TB disease in
smokers versus non-smokers was reported to be 2.0 (20). In another
meta-analysis based on 42 studies, this risk was reported at 2.3 (21).
In a Portuguese study, the limit of the daily number of cigarettes
smoked which significantly increased the risk of tuberculosis in men
was determined to be greater than or equal to 20 per day (22).
Smoking 20 or more cigarettes per day increased the odds for TB by
4.5 times. The length and intensity of smoking in our study did not
change significantly compared to the Slovak survey 26 years ago (19).
However, it should be noted that most of the data on the relationship
between smoking and the incidence of tuberculosis comes from
countries with low or middle income and a high incidence of
tuberculosis. Excessive alcohol consumption is considered one of the
risk factors for the development and progression of tuberculosis. A
meta-analysis of 36 relevant studies confirmed not only a significantly
higher incidence of tuberculosis in people who regularly consume
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alcohol, but also a relationship between the risk of the disease and the
dose of alcohol (23). A review of several studies on this topic has
shown that the risk of tuberculosis increases significantly with average
daily alcohol consumption exceeding 40 g (24). Compared to the
general population, our tuberculosis patients more often admitted to
daily alcohol consumption. Paradoxically, they less often reported
alcohol consumption in the categories “monthly or less” and “2 to 3
times a month” Moreover, they more often reported that they had not
drunk alcohol in the last year or had never drunk it. Similarly, our
survey contains some surprising data on the frequency of heavy
episodic drinking. Our tuberculosis patients more often admitted to
drinking more than 6 standard alcoholic drinks on a single occasion
weekly or monthly. However, the proportion of tuberculosis patients
who declared that they had never drunk such a quantity of alcohol on
a single occasion was higher compared to the general population.
Since excessive alcohol consumption is not socially accepted, there is
a known tendency to distort data on its consumption in self-reporting
(13). This distortion should theoretically be the same in tuberculosis
patients as in the general population. However, we can assume that
people with a disease with a widely known relationship to alcohol
consumption may have a stronger inhibition against admitting actual
consumption. Moreover, neither the frequency of alcohol
consumption nor the frequency of heavy episodic drinking may
reflect the total amount consumed. The effect of overcrowding has
been highlighted by a Canadian and New Zealand study (25, 26).
Compared to the study of tuberculosis patients in Slovakia in 1997,
the number of people living in one household had decreased (19) in
our TB cohort. The average number of people per living room in our
survey was 1.17 + 0.93, a value greater than 1, which is considered to
be indicator of overcrowding, was exceeded in 32 respondents
(31.4%). A low level of education in tuberculosis patients has been
reported by Nordholm et al. (7). In a Romanian case-control study,
illiteracy was one of the identified independent risks for tuberculosis
(27). In a survey of the Slovak population of tuberculosis patients, the
representation of patients with basic education was the same as in our
work, but the proportion of people without any completed education
in our study is lower than in 1997 (19). Unemployment has decreased
in the population of Slovak tuberculosis patients compared to the
situation from 1997 (19). Nevertheless, it was significantly more
frequent than in general population. Poverty as a risk factor for
tuberculosis has been investigated in various ways. A Romanian
questionnaire survey identified low household income as the second
strongest risk factor for tuberculosis (27). A low income or
dependence on social benefits was described in a large Danish study
(7). Poverty also appears to be a risk factor in the North American
population (18). Slovakia is among the countries with the lowest
income inequalities (28). Direct economic indicators and related
material conditions are therefore not as strong risk factors for
tuberculosis as in countries with low average incomes and high
income inequality (some countries in South America, Asia, and
Africa), from which there are reports of high tuberculosis risk
associated with low household income.

We found significant differences in the distribution of all
investigated social risk factors between the general population and TB
patients in Slovakia. Moreover, a significant trend in the proportions
was identified across the categories of the contingency tables for all
ordinal variables with more than two levels. Our results confirm that
even today in Slovakia, despite a very high HDI and a low incidence
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of tuberculosis, this disease is still a disease of people with low
social status.

Interventions to influence the social determinants of tuberculosis
were not the subject of our work. However, our findings confirm that
such measures are also necessary in Slovakia and point to the highest
risk factors that should be targeted. Moreover, they are an incentive
for considering the reintroduction of an active tuberculosis screening
program in the high-risk population.

Data availability statement

The raw data supporting the conclusions of this article will
be made available by the authors without undue reservation.

Ethics statement

The studies involving humans were approved by Ethics Committee
of the Jessenius Faculty of Medicine in Martin, Comenius University
in Bratislava. The studies were conducted in accordance with the local
legislation and institutional requirements. The participants provided
their written informed consent to participate in this study.

Author contributions

PV: Conceptualization, Investigation, Writing — original draft. IS:
Investigation, Writing — review & editing. LK: Formal analysis,
Visualization, Writing — original draft. MG: Formal analysis,

Visualization, Writing - original draft. MR: Investigation,

References

1. Ploubidis GB, Palmer MJ, Blackmore C, Lim TA, Manissero D, Sandgren A, et al.
Social determinants of tuberculosis in Europe: a prospective ecological study. EurRespir
J. (2012) 40:925-30. doi: 10.1183/09031936.00184011

2. Hargreaves JR, Boccia D, Evans CA, Adato M, Petticrew M, Porter JD. The social
determinants of tuberculosis: from evidence to action. Am ] Public Health. (2011)
101:654-62. doi: 10.2105/AJPH.2010.199505

3. WHO Global Tuberculosis Report 2023 (2023). Available at: https://cdn.who.int/media/
docs/default-source/hg-tuberculosis/global-tuberculosis-report-2023/global-tb-report-2023-
factsheet.pdf?sfvrsn=f0dfc8a4_4&download=true (Accessed December 7, 2023).

4. Solovi¢ I, Svecova J. Problematika tuberkulézy na Slovensku aktualne. Available at:
https://www.hagy.sk/narodny-register-tbc/analyza-situacie-tbc-na-slovensku/ (Accessed
October 26, 2023).

5. United Nation Development Program (2019). Human development report 2019.
Beyond income, beyond averages, beyond today - inequalities in human development
in the 21st century. Available at: https://www.undp.org/press-releases/answer-global-
protests-tackle-new-inequalities-2019-human-development-report (Accessed
December 7, 2023).

6. Human Development Index (HDI) by Country (2023). Available at: https://
worldpopulationreview.com/country-rankings/hdi-by-country (Accessed December
7,2023).

7. Nordholm AC, Andersen AB, Wejse C, Norman A, Ekstrem CT, Andersen PH,
et al. Social determinants of tuberculosis: a nationwide case-control study, Denmark,
1990-2018. Int J Epidemiol. (2022) 51:1446-56. doi: 10.1093/ije/dyac109

8. European Union. (2010). EHIS wave 1 guidelines. Available at: https://ec.europa.
eu/eurostat/documents/203647/203710/EHIS_wave_1_guidelines.pdf/ffbeb62c-8f6
4-4151-938¢-9ef171d148e0 (Accessed December 7, 2023).

9. R Core Team. R: a language and environment for statistical computing. Vienna,
Austria: R Foundation for Statistical Computing (2024).

10. Rodriguez-Sanchez F, Jackson C (2024). grateful: Facilitate citation of R packages.
Available at: https://pakillo.github.io/grateful/ (Accessed December 7, 2024).

Frontiers in Public Health

12

10.3389/fpubh.2025.1541882

Writing - review & editing. HH: Conceptualization, Supervision,
Writing - review & editing. RV: Conceptualization, Formal analysis,
Methodology, Writing — original draft.

Funding

The author(s) declare that no financial support was received for
the research, authorship, and/or publication of this article.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Generative Al statement

The authors declare that no Gen Al was used in the creation of
this manuscript.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

11. Jeppson H, Hofmann H. Generalized mosaic plots in the ggplot2 framework. R J.
(2023) 14:50-78. doi: 10.32614/R]-2023-013

12. Patil I. Visualizations with statistical details: the 'ggstatsplot' approach. J Open
Source Softw. (2021) 6:3167. doi: 10.21105/joss.03167

13. Hoyer G, Nilssen O, Brenn T, Schirmer H. The Svalbard study 1988-89: a unique
setting for validation of self-reported alcohol consumption. Addiction. (1995) 90:539-44.
doi: 10.1111/§.1360-0443.1995.tb02188.x

14. Cantwell ME, McKenna MT, McCray E, Onorato IM. Tuberculosis and race/
ethnicity in the United States. Am ] Respir Crit Care Med. (1998) 157:1016-20. doi:
10.1164/ajrccm.157.4.9704036

15. Lonnroth K, Williams BG, Cegielski P, Dye C. A consistent log-linear relationship
between tuberculosis incidence and body mass index. Int ] Epidemiol. (2010) 39:149-55.
doi: 10.1093/ije/dyp308

16. Cho SH, Lee H, Kwon H, Shin DW, Joh HK, Han K, et al. Association of
underweight status with the risk of tuberculosis: a nationwide population-based cohort
study. Sci Rep. (2022) 12:16207. doi: 10.1038/s41598-022-20550-8

17. Saunders MJ, Wingfield T, Tovar MA, Baldwin MR, Datta S, Zevallos K, et al. A
score to predict and stratify risk of tuberculosis in adult contacts of tuberculosis index
cases: a prospective derivation and external validation cohort study. Lancet Infect Dis.
(2017) 17:1190-9. doi: 10.1016/S1473-3099(17)30447-4

18. Buskin SE, Gale JL, Weiss NS, Nolan CM. Tuberculosis risk factors in adults in
King County, Washington, 1988 through 1990. Am J Public Health. (1994) 84:1750-6.
doi: 10.2105/AJPH.84.11.1750

19. Solovi¢ I. ProblémtuberkulézynaSlovensku v suc¢asnosti a jehosocidlneaspekty:
kandidatskadizerta¢ndpraca. [The problem of tuberculosis in Slovakia today and its
social aspects: dissertation]. Bratislava: Faculty of Medicine, Comenius
University (1997).

20.Lin HH, Ezzati M, Murray M. Tobacco smoke, indoor air pollution and
tuberculosis: a systematic review and meta-analysis. PLoS Med. (2007) 4:e20. doi:
10.1371/journal.pmed.0040020

frontiersin.org


https://doi.org/10.3389/fpubh.2025.1541882
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1183/09031936.00184011
https://doi.org/10.2105/AJPH.2010.199505
https://cdn.who.int/media/docs/default-source/hq-tuberculosis/global-tuberculosis-report-2023/global-tb-report-2023-factsheet.pdf?sfvrsn=f0dfc8a4_4&download=true
https://cdn.who.int/media/docs/default-source/hq-tuberculosis/global-tuberculosis-report-2023/global-tb-report-2023-factsheet.pdf?sfvrsn=f0dfc8a4_4&download=true
https://cdn.who.int/media/docs/default-source/hq-tuberculosis/global-tuberculosis-report-2023/global-tb-report-2023-factsheet.pdf?sfvrsn=f0dfc8a4_4&download=true
https://www.hagy.sk/narodny-register-tbc/analyza-situacie-tbc-na-slovensku/
https://www.undp.org/press-releases/answer-global-protests-tackle-new-inequalities-2019-human-development-report
https://www.undp.org/press-releases/answer-global-protests-tackle-new-inequalities-2019-human-development-report
https://worldpopulationreview.com/country-rankings/hdi-by-country
https://worldpopulationreview.com/country-rankings/hdi-by-country
https://doi.org/10.1093/ije/dyac109
https://ec.europa.eu/eurostat/documents/203647/203710/EHIS_wave_1_guidelines.pdf/ffbeb62c-8f64-4151-938c-9ef171d148e0
https://ec.europa.eu/eurostat/documents/203647/203710/EHIS_wave_1_guidelines.pdf/ffbeb62c-8f64-4151-938c-9ef171d148e0
https://ec.europa.eu/eurostat/documents/203647/203710/EHIS_wave_1_guidelines.pdf/ffbeb62c-8f64-4151-938c-9ef171d148e0
https://pakillo.github.io/grateful/
https://doi.org/10.32614/RJ-2023-013
https://doi.org/10.21105/joss.03167
https://doi.org/10.1111/j.1360-0443.1995.tb02188.x
https://doi.org/10.1164/ajrccm.157.4.9704036
https://doi.org/10.1093/ije/dyp308
https://doi.org/10.1038/s41598-022-20550-8
https://doi.org/10.1016/S1473-3099(17)30447-4
https://doi.org/10.2105/AJPH.84.11.1750
https://doi.org/10.1371/journal.pmed.0040020

Vysehradsky et al.

21. Slama K, Chiang CY, Enarson DA, Hassmiller K, Fanning A, Gupta P, et al.
Tobacco and tuberculosis: a qualitative systematic review and meta-analysis. Int J Tuberc
Lung Dis. (2007) 11:1049-61.

22. Padrio E, Oliveira O, Felgueiras 0, Gaio AR, Duarte R. Tuberculosis and tobacco:
is there any epidemiological association? EurRespir J. (2018) 51:1702121. doi:
10.1183/13993003.02121-2017

23. Imtiaz S, Shield KD, Roerecke M, Samokhvalov AV, Lonnroth K, Rehm J. Alcohol
consumption as a risk factor for tuberculosis: meta-analyses and burden of disease.
EurRespir J. (2017) 50:1700216. doi: 10.1183/13993003.00216-2017

24. Lonnroth K, Williams BG, Stadlin S, Jaramillo E, Dye C. Alcohol use as a risk
factor for tuberculosis - a systematic review. BMC Public Health. (2008) 8:289. doi:
10.1186/1471-2458-8-289

Frontiers in Public Health

13

10.3389/fpubh.2025.1541882

25. Wanyeki I, Olson S, Brassard P, Menzies D, Ross N, Behr M, et al. Dwellings,
crowding, and tuberculosis in Montreal. Soc Sci Med. (2006) 63:501-11. doi:
10.1016/j.socscimed.2005.12.015

26. Baker M, Das D, Venugopal K, Howden-Chapman P. Tuberculosis associated with
household crowding in a developed country. ] Epidemiol Community Health. (2008)
62:715-21. doi: 10.1136/jech.2007.063610

27. Ndishimye P, Domokos B, Stillo J, Seghrouchni E Mrabet O, Homorodean D, et al.
A case control study of risk factors associated with pulmonary tuberculosis in Romania:
experience at a clinical hospital of pneumology. Clujul Med. (2017) 90:54-9. doi:
10.15386/cjmed-652

28. OECD (2023). Income inequality. Available at: https://data.oecd.org/inequality/
income-inequality.htm (Accessed December 7, 2023).

frontiersin.org


https://doi.org/10.3389/fpubh.2025.1541882
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1183/13993003.02121-2017
https://doi.org/10.1183/13993003.00216-2017
https://doi.org/10.1186/1471-2458-8-289
https://doi.org/10.1016/j.socscimed.2005.12.015
https://doi.org/10.1136/jech.2007.063610
https://doi.org/10.15386/cjmed-652
https://data.oecd.org/inequality/income-inequality.htm
https://data.oecd.org/inequality/income-inequality.htm

	Social differences between the general population and tuberculosis patients in Slovakia
	1 Introduction
	2 Materials and methods
	3 Results
	3.1 Highest level of education completed
	3.2 Labour status
	3.3 Nutritional status
	3.4 Self-reported income per household member
	3.5 Smoking habits
	3.6 Number of rooms in the dwelling
	3.7 Frequency of alcohol consumption
	3.8 Heavy episodic drinking
	3.9 Marital status

	4 Discussion

	References

