School life expectancy and risk for tuberculosis in Europe

Kazuyo Machiyama, PhD.%, Jan Semenza, PhD.”, Richard Silverwood, PhD. ? Melissa J.
Palmer, MSc.?, Tek-Ang Lim®, Davide Manissero®, Andreas Sandgren®, George B. Ploubidis,
PhD. ¢

% Faculty of Epidemiology and Population Health, London School of Hygiene and Tropical
Medicine, Keppel Street WC1E 7HT, London, United Kingdom.

P European Centre for Disease Prevention and Control (ECDC), Tomtebodavagen 11A, 171 82
Stockholm, Sweden

¢ Centre for Longitudinal Studies, Institute of Education, University of London, 55-59
Gordon Square, London, WC1H ONU

* Corresponding author:

Professor Jan C. Semenza

Office of the Chief Scientist

European Centre for Disease Prevention and Control (ECDC), Tomtebodavéagen 11A
171 82 Stockholm, Sweden

Phone: +46(0)8-5860-1217

Jan.Semenza@ecdc.europa.eu

Acknowledgements

The paper has been presented at the 9™ European Conference on Health Economics on 18-21
July 2012 in Zirich, Switzerland. The study was funded by European Centre for Disease and
Prevention and Control [ECD.2256]. The views expressed in this paper are solely those of the
authors and do not necessarily reflect the views of the funding or implementing agencies.
The authors would like to thank all the nominated TB experts of the EU/EEA Member States
for providing the surveillance data to TESSy, These are: lbrahim Abubakar, Peter Henrik
Andersen, Delphine Antoine, Wouter Arrazola de Ofiate, Thorsteinn  Blondal, Bonita
Brodhun, Laura Brum, Paul Caruana, Nicoleta Cioran, Edita Davidaviciene, Francis
Robniewski, Connie Erkens, Jos Even, Lanfranco Fattorini, Maryse Fauville Dufaux,
Anténio Fonseca Antunes, Walter Haas, Chrystalla Hadjianastassiou, Sven Hoffner,
Vincent Jarlier, Maria Soledad Jimenez Pajares, Jerker Jonsson, Jean - Paul Klein, Maria
Korzeniewska - Kosela, Tiina Kummik, Daniel Lévy-Bruhl, Turid Mannsaker, Merja
Marjaméki, Tanya Melillo Fenech, Vladimir Milanov, Olga Moldovan, Joan O’Donnell,
Vibeke @stergaard Thomsen, Analita Pace-Asciak, Despo Pieridou Bagatzouni, Erik

Michael Rasmussen, Vija Riekstina, Elena Rodriguez Valin, Thomas Rogers, Karin


mailto:Jan.Semenza@ecdc.europa.eu

Ronning, Sabine Riisch - Gerdes, Petri Ruutu, Girts Skenders, Pavel Slezak, Erika Slump,
Ivan Solovic, Anaida Sosnovskaja, Janos Strausz, Petra Svetina - Sorli, Nora Szabd, Wim
Van Der Hoek, Dick Van Soolingen, Piret Viiklepp, Jiri Wallenfels, Maryse Wanlin, John

Watson, llona Zemanova, Manca Zolnir-Dovc, Zofia Zwolska.



School life expectancy and risk for tuberculosis in Europe

Abstract (180 words)

Objective: This study aims to investigate the effect of country-level school life expectancy on
Tuberculosis (TB) incidence to gain further understanding of substantial variation in TB
incidence across Europe.

Methods: An ecological study examined the prospective association between baseline country-
level education in 2000 measured by school life expectancy and TB incidence in 2000-2010 in
40 countries of the WHO European region using quantile regression. Subsequently, to validate
the ecological associations between education and TB incidence, an individual-level analysis
was performed using case-based data in 29 EU/EEA countries from the European Surveillance
System (TESSy) and simulating a theoretical control group.

Results: The ecological analysis showed that baseline school life expectancy had a negative
prospective association with TB incidence. We observed consistent negative effects of school
life expectancy on individuals’ TB infections prospectively.

Conclusions: These findings suggests that country-level education is an important determinant
of individual-level TB infection in the region, and in the absence of a social determinants
indicator that is routinely collected for reportable infectious diseases, the adoption of country-
level education for reportable infectious diseases would significantly advance the field.
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School life expectancy and risk for tuberculosis in Europe

Introduction

Inequalities in health among different socio-economic groups represent a persistent challenge
in global health. Among the social determinants of health, a consistent association between
education and health is well documented and poor health status is not limited only to groups
without formal education. Rather, there are social gradients of health status by level of
education,(Adler and Ostrove 1999; Marmot 2006) with higher education leading to better
wellbeing and health. Mortality and morbidity differ systematically by level of educational
attainment, even in a high-income country, such as Sweden.(Erikson 2001) Education plays a
role as an agent which reproduces socioeconomic position across generations, by influencing
characteristics and behaviours of individuals.

It is suggested that years of formal education completed is one of the most important
determinants of health.(Cutler and Lleras-Muney 2006; Grossman 2005) The mechanism that
underlies the association between education and health is often explained with three
pathways(World Health Organization 2007): materialist factors, behavioural or lifestyle
factors, and psychosocial factors. Education increases individuals’ income and therefore their
chances for a better living environment and access to health services, but also provides access
to information on healthy behaviour. Moreover, education also enhances self-efficacy and
self-esteem.(Lundborg 2008; Subramanian et al. 2010) The schooling system is the primary
agent of socialisation in societies, provides equitable opportunity and can therefore promote
societal cohesion.(Putnam 1993) Studies that investigate the impacts of income inequality
consistently report that education is a protective factor (Feinstein et al. 2006) and this pattern
is also observed in countries with universal health care systems.(Daniels et al. 2000) A meta-

analyses of the effect of education on mortality revealed a causal association even after
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controlling for the effect of other socio-economic factors (Baker et al. 2011) and a recent study
showed a negative association between an individual’s education and mortality from TB.(Alvarez
et al. 2011) But it is unclear to what extent education is associated with the incidence of
infectious diseases. Provision of high-quality equitable education could reduce inequities in other
socioeconomic factors and education is less politically contentious than other measures, such as
redistribution of income.

While the contribution of infectious diseases to overall mortality is smaller than that
of non-communicable diseases,(World Health Organization 2011) a systematic review on
infectious diseases and socioeconomic factors found health disparities in infectious diseases
in every European state.(Semenza and Giesecke 2008) TB is concentrated in the socially and
economically disadvantaged population since its incidence is exacerbated by interrupted or
incomplete treatment practices, socio-economic factors, and immigration from countries
where the disease is endemic.(Alvarez et al. 2011; Drobniewski et al. 1997; Semenza and
Giesecke 2008) Not only individual socioeconomic factors but also macro-level factors may
have an impact on risk of TB infection, as abundant evidence from the studies in other health
outcomes suggested. The study from Brazil identified independent effects of socio economic
factors at individual and area levels on risk of TB.(de Alencar Ximenes et al. 2009)
Moreover, country-level differentials in TB incidence by level and distribution of GDP have
been reported.(Ploubidis et al. 2012; Suk et al. 2009) An increase in TB incidence rates in the
former Soviet Union and some other Eastern European countries led to an increase in TB
incidence in the WHO European Region between the early 1990s and the early 2000s. In the
UK, the incidence has still been on increase, and London has the highest rate of TB among
western European capitals.(Zenner et al. 2013) Although the incidence has declined since

2000, the level is still higher than that in 1994,(ECDC/WHO Regional Office for Europe
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2013) reducing inequalities in TB incidence needs to be addressed in Europe as in the rest of
the world.

Our study aims to investigate the effect of country-level education on TB incidence
by applying ecological as well as individual level analyses. While attribution of
socioeconomic factors at individual and country level as well as level of individual education
to TB infection has been studied, there are few studies which investigate country-level
educational differentials on TB incidence. We first examine the concurrent and prospective
effect of country-level education on the incidence of TB in 2000-2010 in countries in the
WHO European Region. Secondly, we aim to validate the observed effects of country-level
education using individual TB case data derived from the European Surveillance System
(TESSYy). Prior to this study, the rich infectious disease cases data has not been used for
macro level analysis to examine health inequalities in the WHO European region. Our
individual-level analysis using TB cases allows us to reduce the major bias of ecological
analysis, i.e. ecological fallacy, and propose a new method for studies of inequalities on the

prevalence and incidence of infectious diseases.

Methods

Ecological analysis

Data

In the ecological analysis, TB incidence in 40 countries of the WHO European Region
between 2000 and 2010 was used as the dependent variables. With respect to the explanatory
variables we selected expected years of schooling, or school life expectancy in 2000 as
baseline to assess the prospective effect of educational policy over 11 years, based on the

hypothesis that the effect of country-level education may have latency period until making an



O©CO~NOOOTA~AWNPE

impact on TB. School life expectancy refers to the expected total number of years which a
child at the age of entry in primary education can expect to attend in the future, assuming that
the probability of his or her being enrolled in school at any age is equal to the current
enrolment ratio for that age based on the UNESCO definition. While only limited countries
have data on average year of schooling, the school life expectancy data are available in most
of the countries in the world. Therefore, the measure was selected as a proxy for the overall
level of national educational system. Due to the wide coverage of the indicator, the measure
has been used in previous studies, and the new measure of Human Development Index (HDI)
has employed school life expectancy since 2010. The data were downloaded in December
2011 from the website of the UNESCO Institute for Statistics. In order to have enough
countries in the two analyses and as school life expectancy is not normally distributed, we
categorised the school life expectancy variable into three by dividing the 29 countries with
the TESSy data into tertiles based on the school life expectancy. For the ecological analysis,
we used the same categories. The estimates in 2000 were used because school life expectancy
is fairly stable over years and in order to assess prospective effects over a long time period.

In order to reliably estimate the effect of education on TB rates, we controlled for net
migration rates. Migration is one of the key factors related to TB outcomes in Europe.
Immigration from TB epidemic countries may increase TB incidence and prevalence in
recipient countries. In the WHO European Region, 8.7 per cent of notified TB cases were
foreign-born in 2010, and only six countries observed a decrease in TB notifications among
the foreign-born between 2001 and 2010.(ECDC/WHO Regional Office for Europe 2013)
For instance, large numbers of foreign-born nationals from high TB epidemic countries may
contribute to the higher incidence of TB in the UK than in other European countries.(Gilbert
et al. 2009) The data on net migration in 2000 were extracted from the World Bank’s World

Development Indicators in March 2012.
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We did not employ Gross Domestic Product (GDP) per capita into the final model
because the association between the level of GDP and education is highly co-linear (Kawachi
and Blakely 2001) and arguably can be thought of as bidirectional. A preliminary analysis
showed that the correlation between school life expectancy and GDP in our sample was very
high (Spearman’s rank correlation coefficient 0.82). Level and distribution of wealth, often
measured by GDP per capita and the Gini coefficient, have been consistently linked with
population health, including TB rates.(Beckfield 2004; Ploubidis et al. 2012) Countries with
higher GDP per capita and lower Gini coefficient generally have better population health.
High level of education increases individual income as well as leads to economic growth by
producing more productive population.(Schultz 1961) It is suggested that labour income
growth among tertiary-educated individuals contributed to more than half of the GDP growth
in OECD countries over the last decade.(OECD 2012) In turn, countries with high level of
GDP per capita are able to spend more on education, but an economic return from education
at individual and national level is substantial.(Lutz et al. 2008) This causality and reverse
causality imply bidirectional relationship between education and GDP. Thus GDP or Gini
was not included in the analysis.

In the ecological models we included the countries of the WHO European Region
which covers all European countries as well as Central Asian countries. The region includes
53 countries, but 13 countries, such as Liechtenstein, San Marino, Monaco, Kosovo, do not
have data on School life expectancy or other variables. Therefore, complete information on

all predictors were only available for 40 countries.

Statistical modeling
We performed multivariable quantile regression models, adjusting for net migration and

country. Country-level aggregated TB data follow a skewed distribution, so the distributional
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assumptions of linear regression are invalid. Quantile regression relaxes this assumption, and
no parametric distributional form is assumed for the error. Thus it can be used for skewed
distributions since the median or quantiles of the dependent variable are modelled instead of

the mean.

Individual level analysis

Data
Since 2008, the surveillance activities in the WHO European Region and Liechtenstein have
been jointly coordinated by the European Centre for Disease Prevention and Control (ECDC)
and the WHO Regional Office for Europe. Designated national disease surveillance
institutions are responsible for reporting the data to the European level through a joint data
collection entry point. For the 27 European Union (EU) Member States and 3 European
Economic Area (EEA) countries, case-based data are submitted, processed and validated
through TESSy database hosted by ECDC (ECDC/WHO Regional Office for Europe 2013).
Case-based TB surveillance data submitted until 2 February 2012 for the years 2000-2010
were extracted from TESSy.

10-year age group and sex of each case were controlled for in each model. Older
individuals are susceptible to reactivation of latent TB because of immune dysregulation, and
the TB incidence in the population over 60 years old in high-income countries is
higher.(Dolin et al. 1994) Considering also the difference in age structure in the countries
studied, any country level analysis needs to be adjusted for age.(World Heatlh Organization
2011) There is also consistent evidence that males are more likely to be infected with
TB.(World Heatlh Organization 2011) For this analysis, 895,109 TB cases with age and sex

data collected between 2000 and 2010 in the 29 countries were used. Liechtenstein was



O©CO~NOOOTA~AWNPE

excluded for this analysis since the country had only 5 cases in 2007. In addition, 2,893 cases
were excluded because either their age or sex data were missing.

The TESSy data have only cases, that is, no control group. We thus considered
control populations which were defined based on the mid-year population in 2000 for all the
countries, available at Eurostat. The data are aggregated by sex and 5-year age group. After
combining the data into 10-year age groups, a ’theoretical’ control group was obtained by
subtracting the number of TB cases in each sex-age stratum from the population figure for the

corresponding sex-age stratum within each country.

Statistical modelling

Logit model was performed by adjusting for age group and sex as well as country-level net
migration, and country. The analysis allowed us to examine the effects of country-level
school life expectancy on individual level likelihood of having TB. All models were

estimated with Stata 12.
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Results

Table 1 and 2 present descriptive statistics of the TB incidence in the 40 countries for the
ecological analysis. There is considerable country-level variation with respect to TB
incidence (4.3 to 167.0 per 100,000 population in 2000) in Europe (Table 1). The median TB
incidence across the 40 countries decreased from 21.5 per 100,000 in 2000 to 12.5 per
100,000 in 2010 (Table 2).

Table 3 provides descriptive statistics from the TESSy data for the individual-level
analysis. Several countries joined TESSy after 2000, thus there were fewer than 29 countries
before 2007.

Table 4 presents 75" quantile regression parameter estimates, their respective
confidence intervals, and p-values derived from bootstrapped standard errors (1,000
replications). We modelled quantile regression at 25" and 50™ quantiles (results not shown),
but the associations with education were weak. This implies that the effect of country-level
school life expectancy on TB is stronger in the countries with high TB incidence while the
association is weaker in the countries with low TB incidence. In other words, the educational
indicator has larger negative impact on the countries at the 75" quantile, i.e. Ukraine,
Lithuania, Latvia, Georgia, Azerbaijan, Tajikistan, Uzbekistan, Moldova, Kyrgyzstan and
Romania. Low country-level school life expectancy measured at baseline (2000) was, relative
to high country-level school life expectancy, negatively associated with the national
incidence of TB prospectively in 2002-2006 at the 5 per cent significance level. The
estimated coefficients were very similar for all years between 2001 and 2010. The strongest
effect was observed in 2005 where low relative to high country-level school life expectancy
was associated with a difference in incidence at the 75th percentile of 91 (95% CI: 11.9,

170.1) per 100,000.
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Table 5 shows results derived from the individual-level analysis. Strong associations
between country-level school life expectancy at baseline and individuals’ odds of having TB
were observed between 2000 and 2010. People living in countries with a low level of school
life expectancy (<14.0 years) had 3.40 (95% CI: 3.02- 5.73) times the odds of being notified
as a TB case in 2000, compared with people in countries with a high level of school life
expectancy (>16.0 years). This OR increased to a maximum of 3.56 (95% CI: 1.99-6.39) in

2002 before decreasing to 2.13 (95% CI:1.09- 4.16) in 2010.

Discussion

Our results derived from two methodological approaches suggest that school life expectancy
is negatively associated with the incidence of TB. Both the ecological and individual-level
analyses showed higher levels of country-level school life expectancy to be associated with
lower TB incidence. The impact of school life expectancy in 2000 increases for the first few
years and gradually diminishes over time while the timing of the peak in the two models
differed. This may be interpreted as a lagged effect of school life expectancy on TB rates,
since the school life expectancy measured at baseline had a prospective negative association
with TB. One possible explanation for the effect of school life expectancy is that it is
mediated by individual educational level. As a country has longer school life expectancy,
more educated individuals follow a healthy lifestyle, purchase more nutritious food, live in
more hygienic housing and safer environments, and have better access to health
services(Lynch et al. 2000) compared to individuals in countries with lower school life
expectancy. The far-reaching impacts of education on TB notification in Europe have direct
policy implications. Educational attainment is an important health determinant in need of

strengthening, even in Europe.
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We found that the effect of education peaked in 2002 and diminished over time in the
individual-level analysis among the countries with TESSy data, while the peak was in 2005
in the ecological analyses among 40 countries. This suggests that the baseline country-level
education in 2000 had prospective latency effects on TB incidence. The decline of effect was
also found even when stratifying the countries by eastern and western/southern regions
(results are not presented here, available from corresponding author). However, this finding
does not necessarily suggest that health differentials due to education disappeared over time.
While the effect of the baseline education disappears, it is possible that data relating to more
recent education might become a more important predictor of TB in later periods. It is also
possible that school life expectancy has a cross-sectional effect as observed in the results
from the individual-level analyses, but this is likely to be confounded by previous years’
school life expectancy. Nevertheless, our results consistently document level of education to
be an important determinant of notified TB cases. These findings highlight the need for an
individual-level indicator of social determinants that is routinely collected for reportable
infectious diseases, along with date of diagnosis, age and sex. Thus, public health policy
should consider adding level of education to the list of variables collected for notifiable
infectious diseases. Such an indicator is essential for the assessment of social determinants of
infectious diseases at the individual level. Moreover, a social determinant indicator can also
help elucidate the causal pathways underlying the association we describe here between the
level of education at individual and macro-level and disease notification.

It should also be noted while interpreting these results that TB case management has
improved during this period in Europe in response to the TB control programme DOTS
(directly observe treatment, short-course) launched by WHO in 1995. For instance, Romania,
the country with the highest TB incidence in EU, started to implement the WHO-

recommended DOTS strategy gradually since 1997 which was subsequently expanded to the
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entire country by 2005. The DOTS coverage increased from four per cent in 2000 to 54 per
cent in 2003 (Marica et al. 2009). The case detection rate also improved from 46 per cent in
2002 to 75 per cent in 2006. Incidence reached a peak of 175 cases per 100,000 population in
2002 and declined to 116 in 2010.(World Heatlh Organization 2011) Similar trends were
found in the other countries with the high TB incidence in EU, i.e. Baltic
regions.(ECDC/WHO Regional Office for Europe 2013) The improvement in TB case
management also may have contributed to reduce the effect of the baseline school life
expectancy over time.

It is also possible that the effect of country-level education is underestimated,
particularly in the late 2000s, due to any degree of internal heterogeneity of individual
educational attainment within countries. Migrants originating from lower school life
expectancy countries may be likely to contribute to a good proportion of TB cases in
countries with higher level of school life expectancy. For example, between 2001 and 2010,
eleven EU Member States experienced rising trends of cases of foreign origin.(ECDC/WHO
Regional Office for Europe 2013) Such a trend could contribute to exposure misclassification
and bias the results towards the Null.

There are also further potential confounders apart from age and sex which we were
unable to take into account. In the individual-level analysis for instance, we could not control
for immigration status because a substantial amount of the data were incomplete and so, this
variable could not be included in the analysis.

Ecological analysis showed that the school life expectancy is negatively associated
with TB rates in the WHO European region. This effect was confirmed by an individual-level
study where individual TB cases were used and a theoretical control group constructed.
Further research is needed to identify country-level predictors that account for the TB

variance remaining unexplained by our models, but also to disentangle the relative
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contribution of school life expectancy on the individual level pathways that lead to TB.
Despite these limitations, this study introduced a new opportunity to utilise TB case-based
data by creating theoretical control groups for study of health inequalities. Our findings
suggest that assessment of the impact of country-level education could be used for more

equitable health policy planning for TB control.
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TABLES:

Table 1. Estimated TB incidence (all forms) per 100,000 population in 2000, 40 countries in WHO

Europe Region

Country Incidence Country Incidence
Albania 23.0 Latvia 92.0
Austria 16.0 Lithuania 86.0
Azerbaijan 110.0 Luxembourg 10.0
Belarus 74.0 Malta 5.0
Belgium 14.0 Netherlands 9.6
Bulgaria 46.0 Norway 6.2
Cyprus 4.3 Poland 33.0
Czech Republic 16.0 Portugal 47.0
Denmark 12.0 Republic of Moldova 136.0
Estonia 64.0 Romania 167.0
Finland 12.0 Slovakia 22.0
France 13.0 Slovenia 21.0
Georgia 107.0 Spain 23.0
Germany 13.0 Sweden 55
Greece 7.6 Switzerland 9.2
Hungary 35.0 Tajikistan 125.0
The former Yugoslav

Iceland 4.4 Republic of Macedonia 41.0
Ireland 12.0 Ukraine 84.0
Italy 8.9 United Kingdom 12.0
Kyrgyzstan 151.0 Uzbekistan 128.0

Note: The countries of which Tife expectancy data in 2000 are unavailable were excluded from the analysis (Andorra, Armenia, Bosnia and Herzegovina,

Croatia, Israel, Kazakhstan, Monaco, Montenegro, San Marino, Russian Federation, Serbia, Turkey, Turkmenistan).

Source: WHO for Global Tuberculosis Control (2011).

Table 2. Descriptive statistics of national TB incidence, WHO Europe Region, 2000-2010

TB Incidence!

No of
Year countries Mean Median Std. Dev Min Max
2000 40 45.1 21.5 47.553 43 167
2001 40 45.3 20.0 49.335 4.2 172
2002 40 45.2 20.0 50.777 4.1 175
2003 40 44.7 17.0 52.106 4.0 175
2004 40 44.3 15.0 52.951 4.0 178
2005 40 44.1 15.0 53.432 4.0 187
2006 40 435 14.5 53.810 4.0 193
2007 40 42.8 135 53.931 4.1 198
2008 40 42.1 12,5 54.145 4.2 202
2009 40 41.4 12.5 54.147 4.3 204
2010 40 40.6 12.5 54.441 4.4 206
1. Estimated tuberculosis incidence/100,000 population.
Source: WHO for Global Tuberculosis Control (2011).
15
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Table 3: Descriptive statistics of TB data extracted from European Surveillance System
(TESSYy), European Union and European Economic Area, 2000-2010

No of
Year countries Mean Median Std. Dev  Min Max Total cases
TBcases 2000 22 3,426 1,168 6,154 13 27,667 75,366
b
cguntry 2001 24 3,673 1,199 6,405 13 30,440 85,752
2002 26 3,405 1,064 6,778 8 33,595 88,542
2003 27 3,210 990 6,178 5 31,039 86,658
2004 27 3,106 1,057 6,140 12 31,034 83,853
2005 27 2,992 984 5,839 11 29,288 80,794
2006 27 2,818 906 5,350 13 26,600 76,094
2007 29 2,899 874 4,958 14 24,837 84,076
2008 29 2,869 864 4,941 6 24,680 83,192
2009 29 2,747 698 4,695 9 23,164 79,676
2010 29 2,552 688 4,293 22 21,078 73,994
Source: The European Surveillance System (TESSy)
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Table 4. Educational attainment and risk of TB in the European Union and European Economic Area; 75th quantile regression

2000 2001 2002
Coeff. 95% ClI Coeff. 95% ClI Coeff. 95% ClI
School life expectancy
Low 45 -8.7 98.7 57 -3.6 117.6 71 37 1383
Medium 9 -9.9 27.9 7 -12.2 26.2 8 -9.3 25.3
High ref. ref. ref.
E'g&)“gratm rate 71 224 1196 ] **| 72 155 1285 68.1 61 1301
0-3% ref. ref. ref.
>=3% 1 -14.9 14.9 1 -16.2 18.2 2.1 -12.9 17.1
N (countries) 40 40 40
Pseudo R2 0.5823 0.5825 0.5779
2003 2004 2005
School life
expectancy
Low 81.3 8.0 154.6 * 85 8.0 162.0 91 11.9 170.1
Medium 7.3 -8.2 22.8 3 -13.3 19.3 7 -7.4 214
High ref. ref. ref.
’;'g(f@m'gra“o” rate 65 33 1333 64.2 85 1369 59 168 1348
0-3% ref. ref. ref.
>=3% 4 -8.2 16.2 4.2 -10.6 19.0 4 -9.4 17.4
N (countries) 40 40 40
Pseudo R2 0.5797 0.5776 0.579
*School Tife expectancy: Low(<14.0 years), Medium (14.0-15.9 years), High(>=16.0 years).
*0.01 <p<0.05 **0.001 <p < 0.01,***p<0.001
17



O©COO~NOOOTAWNE

2006 2007 2008
School life
expectancy
Low 86.8 7.0 166.6 78.2 -2.9 159.3 68.1 -14.3 150.5
Medium 4.8 -6.4 16.0 5.2 -5.9 16.3 5.1 -3.9 14.1
High ref. ref. ref.
oy raration rate 61 181 1401 60 150 1350 59 220 1400
0-3% ref. ref. ref.
>=3% 3.8 -5.5 13.1 4.2 -6.3 14.7 2.7 -4.9 10.3
N (countries) 40 40 40
Pseudo R2 0.5797 0.5776 0.579
2009 2010
School life
expectancy
Low 61.8 -20.5 144.1 63.3 -20.6 147.2
Medium 3.8 -8.5 16.1 4.3 -8.1 16.7
High ref. ref.
Net migrati
Doy Jretion rate 59 233 1413 58 240 1400
0-3% ref. ref.
>=3% 1.6 -7.6 10.8 2 -8.7 12.7
N (countries) 40 40
Pseudo R2 0.5519 0.5429
*School life expectancy: Low(<14.0 years), Medium (14.0-15.9 years), High(>=16.0 years).
*0.01 <p<0.05**0.001 <p < 0.01,**p<0.001
18
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Table 5: Individual-level analysis: Logistic regression of TB and school life expectancy, European Union and European Economic Area, 2000-

2010
2000 2001 2002 2003
Adusted [ eswer ] Adusted 1 semcr ] Adusted 1 amcr ] Adusted [ et ]
School life expectancy
Low 340 [ 202 573 ] *** 343 [ 196 602 ] *** 356 [ 199 639 ] *** 324 [ 1.82 579 ] ***
Medium 116 [ 070 1.92 ] 1.06 [ 070 158 ] 099 [ 064 153 ] 099 [ 066 148 ]
High 1.00 1.00 1.00 1.00
Age group
0-9 0.22 [ 016 029 ] *** 0.24 [ 019 030 ] *** 0.22 [ 018 0.28 ] *** 0.21 [ 016 027 ] ***
10-19 0.37 [ 031 043 ] *** 0.38 032 046 ] *** 0.36 [ 030 043 ] *** 0.36 [ 029 045 ] ***
20-29 1.00 1.00 1.00 1.00
30-39 1.14 [ 098 134 1] 1.16 [ 1.00 1.35 ] 1.16 [ 099 136 1] 1.14 [ 096 1.35 ]
40-49 1.29 [ 097 171 ] 1.30 [ 1.00 1.69 ] 1.30 [ 095 1.78 1] 1.25 [ 094 166 ]
50-59 116 [ 083 1.61 ] 118 [ 0.87 161 1 123 [ 085 177 1 121 [ 084 174 1
60-69 116 [ 078 174 ] 111 [ 0.82 151 ] 105 [ 077 143 ] 1.010 [ 074 138 1]
70+ 1.50 [ 084 270 1] 1.48 [ 091 242 ] 1.45 [ 088 237 1] 1.41 [ 088 227 1]
Gender
Female 1.00 1.00 1.00 1.00
Male 2.04 [ 180 231 ] *** 2.00 [ 1.76 227 ] *** 2.06 [ 1.78 239 ] *** 2.02 [ 180 228 ] ***
Net migration rate
<0% 3.55 [ 161 784 ] ** 431 [ 262 7.07 ] *** 4,70 [ 284 7.79 ] *** 5.01 [ 3.03 828 ] ***
0-3% 1.00 1.00 1.00 1.00
>=3% 1.13 [ 048 263 1] 1.28 [ 076 216 1] 1.37 [ 080 234 1] 1.39 [ 086 225 ]
N (countries) 22 24 26 27
CNor(]‘;fgfss)a”d 338,985,551 423,867,445 435,213,993 438,126,931
*School Tife expectancy: Low(<14.0 years), Medium (14.0-15.9 years), High(>=16.0 years).
*The results were adjusted for individual-level age and sex, and country-level net migration rate.
*0.01 <p<0.05,**0.001 <p < 0.01,***p < 0.001
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Notes: The 29 countries included in this analysis were: Austria, Belgium, Bulgaria, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary,
Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain Sweden and United Kingdom.
Germany and Latvia have been included since 2001, Cyprus and Greece since 2002, Lithuania since 2003 and Bulgaria and Spain since 2007.
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10

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

2004 2005 2006 2007
Adg‘;ted [ 97%Cl ] Adg‘;ted [ 97%Cl ] Adg’;ted [ 97%cCl ] Adg’;ted [ 9r%cCl ]
School life expectancy
Low 3.06 [ 170 552 ] =**=* 2.79 [ 157 496 ] *** 2.78 [ 158 490 ] =*** 2.59 [ 133 505 ] **
Medium 0.89 [ 059 133 ] 0.81 [ 055 121 ] 0.82 [ 056 1.21 ] 0.94 [ 064 138 ]
High 1.00 1.00 1.00 1.00
Age group
0-9 0.23 [ 019 0.27 ] *** 0.21 [ 017 025 ] *** 0.21 [ 016 0.27 ] *** 0.24 [ 019 029 ] **=
10-19 0.35 [ 028 044 ] *** 0.37 [ 028 048 ] *** 0.40 [ 029 055 ] **= 0.37 [ 027 052 ] **=
20-29 1.00 1.00 1.00 1.00
30-39 1.18 [ 097 143 ] 1.20 [ 095 152 ] 1.23 [ 096 157 ] 1.17 [ 091 150 ]
40-49 1.23 [ 093 1.63 ] 1.21 [ 089 1.64 ] 1.18 [ 088 159 ] 1.12 [ 085 150 ]
50-59 1.26 [ 085 1.86 ] 1.29 [ 084 1.97 ] 1.33 [ 085 207 ] 1.29 [ 080 208 ]
60-69 0.98 [ 072 135 ] 0.95 [ 069 1.32 ] 0.93 [ 066 1.29 ] 0.90 [ 065 124 ]
70+ 1.40 [ 089 219 ] 1.39 [ 088 220 ] 1.40 [ 091 217 ] 1.32 [ 092 1.89 ]
gender
Female 1.00 1.00 1.00 1.00
Male 2.01 [ 175 231 ] *** 2.01 [ 170 237 ] *** 1.94 [ 165 228 ] **= 1.97 [ 170 228 ] ***
Net migration rate
<0% 5.36 [ 320 897 ] *** 5.60 [ 343 913 ] *** 5.64 [ 348 912 ] *** 5.29 [ 333 841 ] ***
0-3% 1.00 1.00 1.00 1.00
>=3% 1.48 [ 091 240 ] 1.57 [ 100 246 ] * 1.72 [ 112 264 ] * 1.97 [ 129 299 ] **
N (countries) 27 27 27 27
’C\'m(ﬁfglesa”d 438,211,838 437,851,917 437,927,335 486,173,248
*School Tife expectancy: Low(<14.0 years), Medium (14.0-15.9 years), High(>=16.0 years).
*The results were adjusted for individual-level age and sex, and country-level net migration rate.
*0.01 <p<0.05,**0.001 <p<0.01,***p<0.001
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2008 2009 2010
Adusted 1 gmmcr ] Adusted | amcr ] Adusted [ el ]
School life expectancy
Low 270 [ 138 528 ] ** 225 [ 116 434 ] * 213 [ 109 416 ] *
Medium 093 [ 061 1.39 ] 082 [ 055 122 ] 079 [ 052 119 ]
High 1.00 1.00 1.00
Age group
0-9 0.25 [ 019 032 ] *** 0.24 [ 018 032 ] *=* 023 [ 017 032 ] »**=*
10-19 0.38 [ 029 049 ] *** 0.36 [ 028 045 ] **=* 0.35 [ 027 044 ] **=
20-29 1.00 1.00 1.00
30-39 1.19 [ 096 1.48 ] 1.12 [ 001 139 ] 1.16 [ 096 1.40 ]
40-49 1.18 [ 088 159 ] 1.13 [ 084 151 ] 1.11 [ 083 148 ]
50-59 1.34 [ 082 222 ] 1.33 [ 080 222 ] 1.32 [ 082 212 ]
60-69 0.91 [ 065 1.28 ] 0.92 [ 065 1.29 ] 0.95 [ 066 135 ]
70+ 1.37 [ 094 199 ] 1.36 [ 093 198 ] 1.36 [ 095 1.94 ]
gender
Female 1.00 1.00 1.00
Male 199 [ 169 236 1 ** 196 [ 164 233 ] ** 199 [ 171 233 ] ***
Net migration rate
<0% 5.33 [ 333 852 ] *** 5.60 [ 357 877 ] *** 5.23 [ 323 848 ] **=*
0-3% 1.00 1.00 1.00
>=3% 2.15 [ 138 336 ] ** 2.10 [ 138 320 ] ** 1.96 [ 122 313 ] **
N (countries) 27 27 27
CNogifgfsza”d 486,606,697 486,895,273 486,036,813
*School Tife expectancy: Low(<14.0 years), Medium (14.0-15.9 years), High(>=16.0 years).
*The results were adjusted for net migration, age and sex, and country-level net migration rate.
*0.01 <p<0.05 **0.001 <p < 0.01,*** p < 0.001
22





