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Unit 5 – Logistic Regression  
Group Work - SOLUTIONS 

Dengue fever is an acute infectious disease caused by a virus transmitted by the Aedes mosquito.   A 
retrospective survey of an epidemic of dengue fever was carried out in five sectors of the Mexican city, Puerto 
Vallarta in 1984. The total sample size is n=196.  The outcome event of interest is dengue fever; there are 57 
events in this sample.  As there were five sectors of residence in Puerto Vallarta, these were distinguished using 4 
design variables with “SECTOR 5” as the referent. 
Coding Manual 
Variable Label Codings 
DENGUE Dengue fever status 1=yes,  0=no 
AGE Age, years  
MOSNET Use of mosquito netting 1=yes, 0=no 
SECTOR1 Residence in Sector 1 1=yes, 0=no 
SECTOR2 Residence in Sector 2 1=yes, 0=no 
SECTOR3 Residence in Sector 3 1=yes, 0=no 
SECTOR4 Residence in Sector 4 1=yes, 0=no 
The goal of the analysis was to identify risk factors associated with event of dengue fever, especially the effect of the 
absence of mosquito netting around the subject’s bed as a determinant of the disease.  
 
Variable (predictor) 

Regression 
Coefficient 

β̂   

Standard Error 

sê(β̂ )   

Wald Z 

β̂ − 0
SÊ(β̂ )

  

2 sided  
p-value 

Normal(0,1) 

Intercept (constant) -1.9001 1.3254 1.4336 0.1517 
AGE 0.0243 0.00906 2.6791 0.0074 
MOSNET 0.3335 1.2718 0.2623 0.7931 
SECTOR1 -2.22 1.0723 2.0703 0.0384 
SECTOR2 -0.6589 0.5536 1.1901 0.2340 
SECTOR3 0.8121 0.4750 1.7098 0.0873 
SECTOR4 0.5310 0.4502 1.1794 0.2382 
     
-2 log L, intercept ONLY model  =  241.607                                           -2 log L, intercept and covariates model  =  240.653 
 
Question #1 
Write out an expression for the fitted model. 
Y  =  0/1  occurrence of dengue fever
logit̂[Pr(Y=1)]  =  -1.91 + 0.024*AGE + 0.3335*MOSNET - 2.22*SECTOR1 - 0.6589*SECTOR2 + 0.8121*SECTOR3 + 0.5310*SECTOR4

 
Question #2 
Using the fitted model, what is the estimated probability of event of dengue fever for a person aged 30, who does NOT 
use mosquito netting and who resides in sector 3? 
 
logit̂  =  -1.9001 + (0.0243)*(30) + (0.8121)*(1) =  -0.359   →

p̂  =  exp(logit̂)
1 + exp(logit̂)
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  = 0.4112
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Question #3 
Using the fitted model, what is the relative odds (OR) of event of dengue fever associated with NON use of mosquito 
netting, after adjustment for age and sector of residence.  HINT:  MOSNET is coded 1=use and 0=NON-use. 
 
OR̂  =  exp[logit̂(comparison) - logit̂(referent)]
       =  exp[logit̂(NON use of mosquito net, adjusted) - logit̂(Use of mosquito net, adjusted)]
       =  exp[(0.3335)*(0)-(0.3335)*(1)]
       =  exp[-0.3335]
      =  0.7164

  

 
I agree.   This estimated odds ratio is “counter intuitive” as it suggests that NON use of mosquito netting is somehow protective. 
 
 
Question #4 
Using the fitted model, what is the relative odds (OR) of event of dengue fever for a person aged 40, NON user of 
mosquito net, living in sector 3 compared to a person aged 30, USER of mosquito net, living in sector 1? 
 
logit̂[comparison]  =  -1.91 + 0.024*40 + 0.3335*0 - 2.22*0 - 0.6589*0 + 0.8121*1 + 0.5310*0 = -0.116
      logit̂[referent]  =  -1.91 + 0.024*30 + 0.3335*1 - 2.22*0 - 0.6589*0 + 0.8121*0 + 0.5310*0 = -0.8376

OR̂=exp[ logit̂(comparison)  -  logit̂(referent) ]  =  exp [ (-0.116) - (-0.8376)] =  0.726
 

Question #5 
Perform the appropriate likelihood ratio test of the null hypothesis that none of the covariates are related to event of 
dengue fever. 
 
lLRTest  =  [ (-2 ln L(reduced))  -  (-2 ln L(full)) ] =  [ 241.607 - 240.653 ]   =  0.954
DR  = # Additional predictors  =  6 
p - value  =  Probability [ Chi SquareDF=6  ≥  0.954] = .9873

 

 
R Solution for p-value 

 
 
 
Stata Solution for p-value 

 
 
 


