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Abstract. The aimof thiswork isto analysis and modelling the Clinical Outcome of Patients with Lung
Emphysema. For that, we propose a regression model with independence between the observations
and a longitudinal model with correlation structure.
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1 Introduction

Clinical studies, very useful in understanding diseases, are oftehtasaonitor the evolution of the
health status of patients over time.

If previously regression models are used in the adjustment of models foyg@sof data today, the
longitudinal models have been increasingly used the modelling of such dagalofigitudinal models
are more realistic in this context because the measurements of the same mldivielnot considered
independent, i.e., is taken into account a correlation between the meastgeifritie same individual.
In this study we attempted to fit to the data a longitudinal model assuming a comedtitioture between
measurements and a linear regression model assuming independenanlibane.

The data used in the evolution of the clinical status of 48 patients with emphyseraano two types
of treatment: surgical or non-surgical. To check the status of the patieath visit, the amount of air
that can inspire the patient within one second was recorded. The gifeamount of air inspired, the
better the health of the patient at that time.

The purpose of this study is to set appropriate models and compare thekitagarito account two types
of approaches: longitudinal models with correlation structure and linggession models assuming
independence between the measurements. Another aim is to assess vih&hre@dtments (surgical or
non-surgical) is more effective in dealing with this disease.
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2 Thedata set

The data used relate to the amount of air breathed in a second by the 48saate@msultations over the
monitoring of the disease (see [4])). Of these 48 individuals, 35 weresraalé 13 were female. Data
were collected between 1982 and 1999.

The age is between 42 to 74 years, and the average is about 61 yealsody mass index of patients, on
average, shows that the relationship between weight and height oftpatiegrormal and healthy (BMI
values from 18.6 up to 24.9). However, there are 7 patients with unddmeigl 9 patients above the
desired weight. These variations in weight may be associated with the disepssstion.

During the study, some patients were dying. Note that the patient’s death magyanot be associated
with the disease in question. There is a fee of 56 % survival in this studgnWwbmparing the survival
times of patients undergoing surgical treatment with survival times of patiesrgoing non-surgical
treatment, it appears that surgical treatment provides survival timesrhidgtmvever, performing a
hypothesis test for comparison of survival times in both types of treatmepitars that there are
no statistical significance differences between the two treatment.

The follow up of patients was a maximum of 2381 days (about 6 years df)d Tize average length of
follow-ups of patients is 1153 days or approximately 3 years.

Individuals who underwent surgical treatment wait on average 2¢% @ out seven and a half months)
for surgery.

Figure 1 shows three graphs for representation of data in the studyirSthethe evolution of all patients
during the follow-up time. The second graph represents the evolution gfatients who underwent
non-surgical treatment over time for monitoring. The third graph reptesiee evolution of the patients
who underwent surgical treatment during the follow-up time. The solid lipeesents the mid-line of
evolution estimated using the functiemooth.spline in software R (see [2]).
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Figure 1: Evolution of patients throughout the study
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3 Regression Modelsand Longitudinal Models

Consider the; amount of air inhaled by the patient during a second qudrya linear regression model
is assumed independence between observations and model equati@mibygiv

Yi=a+B1 X1 +...+BpXip+e&, i=1,...,340 1)

where p represents the number of covariates that are related to thegz@gmpatients throughout the
study anct ~ N(0,0?) homoscedasticity and are not correlated.

Models in longitudinal measures of the same individual are not consideledendent, ie it is consid-
ered a correlation between measurements from the same patient. The madirets given by

Yij:|31Xij1+---+l3pXijp+€ij; j:1,...,48 i:l,...,nj (2)

where p represents the number of covariates that are related to theggagmpatients throughout the
study ande ~ MVN(O,V (t, alpha)). The big difference between these two models is that the
longitudinal models are a combination of three sources of variation: raeffects (differences between
individuals), serial correlation (of the individual variation in time) and nueasient errors (see Diggle
(2002) [1] and Pinheiro (2000) [3]).

4 Resultsand Discussion

By analysis of the correlation coefficient of Pearson finds that thehlasahat indicate how long the
patient waited for surgery and time between the start of the study andltaditsuare correlated with
the dependent variable and should be included in the models. Table 1 sbiinvates for the parameters
of the models calculated.

Intercept B1 B2
Regression Model 0.8338 —4.9x10°° not significance
Longitudinal Model  0.8309  -0.0001242 0.0000754

Table 1: Estimativas dos parametros dos modelos.

In the regression model it appears that the time patients wait for surgent sgnificant in the
model, ie the type of treatment that the individual is not subject to influenagamments in the clinical
state of the patient. Not so in the longitudinal model. In this model, the evolutiore @fatient’s clinical
condition is related to the type of treatment that the individual is subject anihibefrom study entry
until the query.

The comparison between the two models was performed using the criteriolikeliigood (LogLik).
The model shows the value of longitudinal LogLik lowest (38.26) while tigeagsion model has a value
of -70.9 LogLik. Figure 2 shows the residuals of the regression modely present themselves around
zero, not creating some kind of structure. In Figure 3 are represemtedraphs. The first shows the
variability among 48 individuals. It appears that the values are arounavérage. The second graph
shows the fitted values versus the waste. It appears that there is neddgtfincture. It is expected that
the longitudinal model is the most appropriate model to the data concerned.
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Figure 2: Waste of Regression Model
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Figure 3: Waste Longitudinal Model
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