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Regression Methods for Overdispersed Dichotomous Response Data
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In neuropsychiatrical research, many problems of statistical inference concem the relationship between the PTSD and trau-
matic experiences. The logistic model is widely used for modeling a relationship between the covariate and the magnitude of
the PTSD. A common complication in the logistic model for dichotomous response data is overdispersion. In this study, two
different methods for analyzing dichotomous response data are illustrated and compared. One method is the logistic regression
approach, where the numbers of dichotomous responses are predicted by the logistic function of covariates. The other one is
the overdispersed logistic regression approach, where the overdispersion is measured by a scale parameter in the variance func-
tion of the dichotomous response. In dichotomous response model, when reponses are overdispersed, the overdispersed logistic
regression produces more appropriate standard errors of the regression coefficients and the 95% confidence intervals of odds
ratios. Therefore, in neuropsychiatrical research, it is recommended to examine the overdispersion problems for their data set
before applying the logistic regression model. (J Korean Neuropsychiatr Assoc 2005;44(5) :549-552)
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Table 1. Classification of the overdispersed binomial model

Model

¢=1 Logistic regression model
<Ko <1 Underdispersed logistic regression model
(2! Overdispersed logistic regression model

Table 2. Logistic regression and overdispersed logistic regression analyses for the PTSD using tfrauma experiences in North Korea and
during defection

Logistic regression Overdispersed logistic regression

Trauma factor
Estimate (s.e.T)  Oddsratio (95% C.1.) Estimate (s.e.) Odds ratio (95% C.1.)
Intercept ~0.9241 (0.1676) -0.9241 (0N 7)
Trauma in North Korea
Physical trauma 0.0461 (0.3068) 1.074 (0.574,1.911) 0.0461 (0.3145) 1.047 (0.565, 1.939)
Political - ideological trauma —0.1761 (0.2244)  0.839 (0.540, 1.302) ~0.1761 (0.2300)  0.839 (0.534, 1.316)

Family related trauma 0.5030 (0.2330) 1.654 (1.047,2.611)* 0.5030 (0.2388) 1.654 (1.036, 2.640)*
Trauma during defection
physical tfrauma
discovery and capture related trauma
family related trauma

betrayal related trauma

0.2311 (0.2688)
—0.2430 (0.2804)

1.260 (0.744, 2.134)
0.784 (0.453, 1.359)
1.040 (0.712, 1.521) 0.0397 (0.1985) 1.040 (0.705, 1.635)
1.223 (0.824, 1.815) 0.2015 (0.2064) 1.223 (0.816, 1.833)

¥ : Pearson’s degree of overdispersion=1.0504, p-value=0.3068
T :s.e. :standard error, C| : confidence interval, $ : degree of overdispersion means the estimate of @in the overdispersed logistic
regression model, * : p-vaiue<.05

0.2311 (0.2623)
—0.2430 (0.2736)
0.0397 (0.1937)
0.2015 (0.2014)

1.260 (0.754, 2.107)
0.784 (0.459, 1.341)
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Fig. 1. Observed and estimated probabilities of the PTSD occur-
rence according to the degree of family related trauma experi-
ences in North Korea. 4 : observed PISD percentage, — :
estimated probability of PTSD using overdispersed logistic regres-
sion.
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