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ABSTRACT

Tuberculosis (TB) is a major cause of morbidity, mortality, and disability worldwide.
It is an important public health problem in Thailand and Nepal. In this thesis, we
focused on investigating spatial and temporal variations on TB incidence and
treatment outcome of multidrug-resistance TB (MDR-TB) in Nepal and forecasting

TB mortality in Thailand using appropriate statistical methods.

The first study investigated the treatment outcome of 494 MDR-TB cases in Nepal
from 2003 to 2008. Determinants were analyzed with the use of Kaplan—Meier curves
and Cox proportional-hazards models to generate estimates of the associations with
the time to treatment outcome. Sputum conversion status and culture conversion
status were positively associated with treatment outcome for MDR-TB. In Cox
proportional-hazards regression model, no determinants were found to be associated

with time to cure.

The second study used a model to forecast TB mortality in Thailand using death
certificate reports. Data were obtained from the national vital registration database for
the 10-year period from 2000 to 2009, provided by the Ministry of the Interior and

coded as cause-of-death using ICD-10 by the Ministry of Public Health. Multivariate



linear regression was used for modeling and forecasting age-specific TB mortality
rates in Thailand. TB mortality was higher in males and increased with increasing
age. Mortality was also higher in the central and northern provinces. TB mortality
remains steady in most age groups with little change during ten-year period (2000 to
2009). The model also forecast that the TB mortality will gradually decrease in most

of age group and region for both sexes over the 6-year period (2010-2015).

The third study aimed to examine the spatial and temporal variations of TB incidence
in Nepal. The joint effects of gender-year and location on the TB incidence rates were
modeled using linear regression on log-transformed incidence rates. These models
provided a good fit, as indicated by residual plots and the r-squared statistics (0.94).
The incidence of TB was 1.31 cases per 1,000 populations with a male to female
incidence rate ratio of 1.83. There were increasing trends of TB in recent years for
both sexes. There were marked spatial variations with higher rates occurring in the

Terai region and metropolitan cities including the capital, Kathmandu.

These findings from studies provide useful information for public health planning and
policy implementation for TB control in Nepal and Thailand. They also provide basic
information for health authorities to help establish effective prevention programs in
specific areas where the TB and MDR-TB burden is relatively high. Similarly, it
would be useful to apply the multivariate linear regression method to additional
examples of forecasting disease mortality and log-transformed linear regression to

additional examples of disease incidence in further studies.
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