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Unit 2 – Regression & Correlation  
Group Work 

SOLUTIONS 
Introduction 
A multiple linear regression study explored the relationship of presence of vertebral fracture (VF) on duration of 
hospital stay (LOS) among 4,926 patients with various characteristics and reasons for hospitalizations.   This 
group work gives you practice in:  1) reading the facts of a tabular summary of regression; and 2) interpretation. 
 
Table 1 - Estimated Change in Length of Stay, days, (Beta, SE) Associated with Any Notation of 
Vertebral Fractures (# events=78), Among Study Participants with Length of Stay 1-30 Days:  n=4,926.                                                      
                                                                   Beta                              SE                           pa 

Any Discharge Notation of VF      
      
Crude  1.31 0.54  .01 
Controlling forb      

Age  1.18 0.54  .03 
Marital Status  1.25 0.54  .02 

Primary Diagnosis  1.30 0.54  .02 
Number of Comorbid 

Conditions 
 0.11 0.51  .83 

      
      
a F test                                                                                            
b Age is coded 70-75,75-80,80-85,80-90,90+                                                 
 Marital status is coded married, single/div/sep/widowed, other 
 Primary diagnosis is coded heart disease, acute respiratory, cerebrovascular, COPD, other 
Comorbid conditions is coded 0-4, 5-7, 8+ 
 
Questions for Discussion: 
 
__1.  In this study cohort, what is the # and % events of VF?  What is the # and % of events of NON-VF? 
 
Solution: 
         VF:   # =  78,                         % = (78/4926)*100 =  1.58% 
Non-VF:  # (4926 – 78) = 4848     % = (4848/4926)*100 = 98.42% 
 
 
__2.  Consider the row labeled “Crude”: 

a) Write out the expression for the linear model that was fit. 
b) In 1-sentence, interpret beta=1.31. 
c) What statistical test was performed that yielded the p-value = .01? 
d) What do you conclude? 

 
Solution: 
 
a)  LOS  =  β0 + β1*VF + error   
b)  Associated with the presence of vertebral fracture (VF) is an estimated increase in length of stay (LOS) equal to 1.31 days. 
c)  This is a t-test of zero slope and, equivalently the overall F- test.  In particular, this [ t-test2 ]  =  Overall F-test. 
d)  In UNadjusted analysis, the association of vertebral fracture with increased length of stay is statistically significantly 
different from zero. 
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__3.  Consider next the row labeled “Controlling for Age”: 

a) Write out the expression for the linear model that was fit. 
b) In 1-sentence, interpret beta=1.18. 
c) What statistical test was performed that yielded the p-value = .03? 
d) Compare the crude beta=1.31 with this adjusted beta (beta=1.18).  What do you conclude? 

 

Solution: 
 
a)   Looking at the footer of the table, we see that age is grouped, which tells us that it was modeled using design variables.  
Depending on the choice of the referent, the model that was fit might look slightly different (though they would all be 
equivalent).   If the referent group is age 70-75, then indicator variables could be created for each of the other age groups.  If 
these are denoted I_7580, I_8085, I_8590, and I_90p, then the linear model that was fit is the following: 
 
                                      LOS  =  β0  +  β1*VF  +  β2 * I_7580 +  β3 * I_8085 + β4 * I_8590 + β5 * I_90P + error   
 
b)  After adjustment for age (“controlling for age”), the presence of vertebral fracture (VF) is associated with an estimated 
increase in length of stay (LOS) equal to 1.18 days. 
c)  This test, because it is assessing the extra significance of VF after controlling for age, is the partial F- test. 
d)  The adjusted beta = 1.18 is slightly smaller than the crude beta = 1.31, suggesting an attenuation (meaning the adjusted 
beta has moved slightly in the direction of the null)  of the prognostic significance of VF once age is taken into account.  The 
statistical significance is also slightly attenuates (adjusted p-value = .03 versus unadjusted p-value = .01). 
 

__4.  Next consider next the row labeled “Controlling for Number of Comorbid Conditions”: 
a) Write out the expression for the linear model that was fit. 
b) In 1-sentence, interpret beta=0.11 
c) What statistical test was performed that yielded the p-value = .83? 
d) Compare the crude beta=1.31 with this adjusted beta (beta=0.11).  What do you conclude?  

 
Solution: 
 
a)   Similar to question #3, we see that comorbidities has been grouped suggesting that it has been modeled using design 
variables.  So again, more than one (but equivalent) models are possible.  If the referent is 0-4 comorbidities, then indicator 
variables could be created for each of the groups.  If these are denoted I_57,  and I_8p, then the linear model that was fit is the 
following: 
 
                                      LOS  =  β0  +  β1*VF  +  β2 * I_57 +  β3 * I_8P + error   
 
b)  After adjusting for comorbidities (“controlling for comorbidities”),  the presence of vertebral fracture is associated with an 
estimated increase in length of stay equal to 0.11 days. 
c)  This is a partial F-test. 
d)  Here we see that controlling for comorbidities eliminates the association of vertebral fracture with increased length of 
hospital stay (p-value = .83), suggesting that the crude association of VF with LOS is incorrect because it fails to control for 
confounding by comorbidities.  
 


