CHAPTER 4
LOGISTIC REGRESSION ANALYSIS

In this -chapter, the main results of the study are presented, by modelling the
incidence of HIV/AIDS cases separately for males and females with the different
years and different provinces combined nsing logistic regression. The logistic model
is used hecause of its ability to handle any number covariates simultaneously. The
results for females based on the model with no interactions are given in Figure 13

In the first step, we fit a mode! with all explanatory variables, consisting of
four years, five provinces and 15 age groups. The bottom line in Figurel3 contains the
number of degrees of freedom, which 1s equal to the mumber of cells minus the
number of predictors, assuming a constant is inchuded among the predictors in the
mode].

The table shows how the odds ratios for each vear in the four years in this
study are compared (female cases betors the year 1993 were insufficient to analyse).
The years and provinces are thus compared atler adjusting for age group. Although
age 1s not a confounder, it is still a strong sk factor, and thus should be included in
the model.

The result also includes cstimates for the odds ralivs of interest and their
associated confidence intervals. The combination of determinants with 0 coelficients
is referred to as the referent category. Thus cach comparison is with year 1993 and
Songkhla province in age group 0-4 years. The result shqws, as expected, that lhe: age
groups 20-24, 25-29, 30-34, 35-39 years cach havc a higher risks of disease than the
other age groups.

The deviance from this model is not high, the p-value indicating a good fil.
The standardised residuals are plotted againsi normal scores, with the unit slope line
superimposed. This plot would be linear if the normality assumption were met.

However, many of the counts are small, particularly in the early years and the younger
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age group.Some of these residuals appear to be unusually high, and will be

investigated further.

logistic regression analysis: female hiv/aids incidence 1993-96
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Figure 13: Logistic regression model for females, with no province-year interaction



Figure 14 shows the corresponding results with the intcractions between year
and province inciuded in the model. These interactions are coded so that, for example,

“42” means province 4 (Pattani) and year 1994.

lagistic regression analysis: femals hivfaids incidenge 1993-98 ]
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Figure 14: Logistic regression model for females, with province-year interaction
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Figure 14: when [itting the model containing the year-province interactions,
the deviance has decreased from 209.5 to 191.1, a decrease of 18.4, after including 12
additional parameters. This decreass is not quite statisticully significant (p=0.104).
The residuals in this more complex model are similar to those in the mode! with no
interactions. The celis corresponding to the largest scven standardised residuals are

shown in Table 8.

Table 8: The largest standardised residuals corresponding for females

age group province year residual number of cases
0-4 Songkhla 1693 5.63 4
40-44 Satun 1993 4.91 1
10-14 Pattani 1993 4.29 1
5-9 Narathiwat 1994 4.07 1
45-49 Yala 1996 - 3.60 1
4549 Yala 1995 334 2
10-14 |  Yala 1996 3.27 1

From this table, it can be seen that the lurge residuals do not correspond to
unusual obscrvations. With the possiblc exception of the data for age group 0-4 in
Songkhla in 1993, they indicate poor approximations to normality in the normal
scores plot rather than any deficiency in the model

Finally, the coefficients for the province-year interaction effects are plotted in
Figure 15 these may be compared with the odds ratios plotted in Chapter 3 (sec Figure
12)



42

Female coefficients vs yéar by province
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Figure 15: Coefficient plois for female incidence vs year by province

This graph shows clearly thai the incidence of BIV/AIDS among females
decreased in Songkhla after re.aching a peak in 1995, with a similar pattern for Yala,
where the risk was generally lower during the same period. In Pattani the risk was
straightly lower still, but did not decrease in 1996. However, in Satun and Narathiwat,
the incidence rates were still increasing in 1996, with Satun showing the highesi rate

and Narathiwat sornewhat lower.



43

Figure 16 shows the result of fitting the no-interaction logistic regression
model for the male cases. This shows how the odds ratios of each year in six years are
- compared. The result also includes estimates for odds ratio of interest and their
associaled confidence interxfals, as for females, cach comparison is with yeéu‘ 199G and
Songkhla province. The result suggests that age groups 30-34, 25-29 have the highest
incidence, and may be compared with the Mantcl-Haenszel estimates given in Chapter
3. The deviance given in the bottom line is not high, the p-value indicating a good fit.
The standardised residuals are plotted against normal scorcs with the unit slope line

superimposcd.
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logistic regression analysis: male hiv/aids Incidence 1991-96
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Figure 16: Logistic regression model for males, with no province-year interaction

Figure 17, shows the more extensive model involving individual parameters

for each combination of province and ycar included in the model,
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logistic regression analy sis: male hiv/aids incidence 1991-96
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The coefficients of interaction model are negative.Comparing the deviance we

df: 435 deviance: 330.7 p

see the deviance has decreased from 368.3 to 330.7, a decrease of 37.6, after including

Figure 17. Logestic regression model for males, with province-year interaction
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12 additional parameters, corresponding to a significant p-value, The residuals versus

normal scores, the standardized residuals are shown in follow figure.
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Figure 18: the residuals vs normal scores for males, with province-year interaction

The residuals in this more complex model are differcnt from those in the

model with no interactions. The cell corresponding to the largest ten standardized

residuals are shown in 'I‘ab_le 9,




47

Table 9: The largest residuals corresponding for males

age group | province year residuals number of cases
| 55-59 Narathiwat | 1991 6.99 1
7074 | Yala 1993 621 1
55-59 Satun 1993 5.26 ]
60-64 Yala 1993 5.81 i
10-14 Yala 1996 3.91 3
5-9 Songkhia 1993 3.82 1
50-54 Songkhla 1991 3.69 1
55-59 - Songkhla 1991 3.18 1
75+ Satun 1996 3.07 1
40-44 - Pattani 1990 3.04 i

From this table, it can be seen that the large residuals do not correspond to
unusual observations. With tﬁe possible exception of the data for age gfoup 10-141m
Yala in 1996, they indicate poor approximations to no rmality in the normal scores
plot rather than any deficiency in the model.

Finally, the coefficients for the province-year interaction effects are plotted in
Figure 4.3 These may be compared with the odds ratios plotted in the Chapter 3.
(Figure 11)
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Male coefficionts vs year by province
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Figure 19: Coefficient plots for males incidence vs year by province

' “This graph presents clearly that the incidence of HIV/AIDS among males
decreased in Songkhla after reaching a peak in 1995, with a similar pattern for every
provinces, where the risk was generally lower during the same period. In Yala the risk

was straightly lower stll.



