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main findings suggest the existence of significant regional differences in Portugal,
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and in Europe. Tuberculosis is currently classified as a re-emerging disease of Eu-
ropean importance, with Portugal in 2008 still reporting a notification rates higher

vidual. A structured additive regression (STAR) model was fit to the data in order to

areas were classified as high/low risk areas for contracting Pulmonary TB.



sults (section 3) and a final discussion in section 4.

The database used was provided by two official sources, namely, the National Pro-
gram for Tuberculosis Control (Pulmonary Tuberculosis notified cases between

analysis in section 3, representing the time between the first symptoms and the diag-

Description of variables of the Pulmonary Tuberculosis notified cases database

DelayTime Time between the first symptoms and the diagnosis of Tuberculosis

856 complete notified cases,
i.e. the cases for which we have all the information regarding the variables defined

and the notified cases that were omitted due to missing values was performed.
Among the three variables for which we had information for all the notified cases,



The main goal of survival regression is to describe the influences of covariates

is an unspecific baseline hazard rate and
and regression coefficients

extended to a nonparametric structured hazard rate model [8] defined as
, with the structured additive predictor defined as:

lives. The fixed effects of the numerous categorical covariates (Table 1) are repre-

We conducted a municipality level analysis, with a Markov random field prior

are shown in the next two figures. The log-baseline, Figure 1 (a), shows a



by moderate decreases and periods of almost flatness at 35 and 55 years of age. In

However, since the credible intervals include zero, the influence of the number of

find an unclear pattern in terms of spatial effects. Municipalities with higher risk of

structure is confirmed by the significance map of Figure 2(b), where black denotes



wise 95% significance map ((b) and (d), respectively). Black denotes municipalities with strictly

diagnosis. This structure is confirmed by the significance map in Figure 2(d), where

intervals of the fixed effects of model in equation 3. Being an individual in a risk

statistically significant factor in the delay-time in diagnosis. Among the statistically
significant factors, being female and/or consuming alcohol seem to reduce the risk

of an earlier diagnosis of TB. Smoking is a borderline non-significant effect, in-

were classified into 18 districts. The covariates and fixed effects were very similar



intervals of fixed effects.

The Delay-Time is the time between the appearance of the first symptoms and the

edge, (2) Inefficient health care services, and (3) Low incidence of the disease, im-



nosis of pulmonary TB. Smoking is a borderline non-significant effect, increasing

ture research the evolution of the results according to year of notification will be
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