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Abstract 
 

Background:  Little is known about self-perceived quality of life (QOL) near the end of 
life, because such information is difficult to collect and to interpret. Here, we describe 
QOL in the weeks near death and determine correlates of QOL over time, with emphasis 
on accounting for death and missing data.  
 
Methods:  Data on QOL were collected approximately every week in an ongoing 
randomized trial involving persons at the end of life.  We used these data to describe 
QOL in the 52 weeks after enrollment in the trial (prospective analysis, N = 115), and 
also in the 10 weeks just prior to death (retrospective analysis, N = 83).  The analysis 
consisted of graphs and regressions that accounted explicitly for death and imputed 
missing data. 
 
Results:  QOL was better than expected until the final 3 weeks of life, when a terminal 
drop was observed.   Gender, race, education, cancer, and baseline health status were not 
significantly related to the number of “weeks of good-quality life” (WQL) during the 
study period.  Persons younger than 60 had significantly higher WQL than older persons 
in the prospective analysis, but significantly lower WQL in the retrospective analysis.   
The retrospective results were somewhat sensitive to the imputation model. 
 
Conclusions:   In this exploratory study, QOL was better than expected in persons at the 
end of life, but special interventions may be needed for persons approaching a premature 
death, and also for the last 3 weeks of life.  Our descriptions of the trajectory of QOL at 
the end of life may help other investigators to plan and analyze future studies of QOL.  
Methodology for dealing with death and the high amount of missing data in longitudinal 
studies at the end of life needs further investigation.   
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week -9  to the first zero minus half of the first and last values.  Mr. Smith experienced 

the equivalent of 5.10 weeks of good-quality life in the 10 weeks before his death.   

2.6 Analysis 

We used several graphical methods to describe QOL in the 52 weeks after 

enrollment and in the 10 weeks before death.  We estimated the area under the curve of 

QOLtdi over time, which is interpreted as (expected) weeks of good-quality life, or 

WQL.  (WQL is conceptually similar to quality-adjusted life years (QALY) except that it 

is measured in weeks, and is based on QOLtdi, which  is not a preference-rated measure).   

We regressed WQL on age, log age, sex, age*sex, log age * sex, education, cancer, and 

the baseline values of QOL, Pain, and Health status, using backward elimination to obtain 

a parsimonious model.   For the retrospective regression analysis we also added length of 

survival as a potential covariate, because the baseline values were likely to be less salient 

for a person with lengthy survival.   Interactions between survival and baseline values 

were also included.   

3.0   Findings 

3.1 Sample description 

At the analysis date, 167 persons had entered the trial.  Median survival was 149 

days, 165 for persons under age 60 at baseline and 130 for those 60 and older.  The 

following analysis will deal with the 115 persons who had been enrolled at least 1 year as 

of the analysis date, and the 83 who died after being enrolled at least 10 weeks.  Of these, 

72 persons were eligible for both analyses. 

3.2 Prospective analysis:  QOL in the year after randomization (N = 115) 

3.2.0 Description of Prospective Sample 
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in the last 10 weeks of life than the older persons.  In the sensitivity analysis for the 

retrospective sample, the age effect held for the two imputation methods that assumed a 

gradual decline from the last observed value until death, but was not observed for the 

method that assumed a sharp drop at the time at of the last observed value (Half Min), or 

a sharp drop at the time of death (LOCF).  If the age relationship found here does hold up 

in other studies, it could suggest that special interventions are needed to support the QOL 

of persons approaching a premature death (operationally defined here as death before age 

60).  This finding is consistent with the ambiguous results about age reported elsewhere 

for depression and self-rated health in the last year of life. [10]  

4.2 Methods Results 

 Transformation 

In this complex dataset, we used the approach of “transform to a scale with a 

value for death, add values for death,  impute missing data” (“tdi” or “tidy”),  to obtain a  

tidy dataset that accounts for the status of every person for every week after enrollment.  

The figures and regressions used various versions of the data (columns 6-8 in Table 1).  

Deaths were either included (QOLtdi), accounted for as a separate category (QOLback) 

or were not applicable (in the retrospective analysis).  The tidy dataset supports all of 

these approaches.   

Other ways to transform the data have been suggested. [16]  The simplest method 

is  to transform the QOL data to a binomial variable that takes the value 1 for QOL= 7 

through 10 and 0 for lower values (or death).  This is easy to interpret (good QOL yes/no) 

and gives the actual years of good-quality life, equivalent to the sum of the lowest bars in 

Figure 2.  Because it combines the QOL categories, however, it can not be back-
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part of the imputation, the period between the last real value and death.  This period was 

only 3 weeks long for Mr. Smith but was longer for many other persons.  We instead 

conducted a sensitivity analysis by creating other versions of QOLtdi, as explained in 

Appendix 2.   

Column 7:  QOLback 

QOLback = QOLtdi re-transformed to the original scale, by inverting the logistic 

regression equation. 

QOLback =(logit(QOLt) – a)/b = [ln ((QOLt)/(1-QOLt)) - (-4.180)] / .682.   

 

Weeks of Good-quality life (Area Under the Curve). 

The area under the curve in Figure 1 is the number of weeks of good-quality life 

(WQL) (estimated weeks spent with QOL > 7).  For the 52-week WQL discussed in the 

paper, WQL is the sum of the QOLtdi values from week 1 to week 51, plus half the value 

at week 0 plus half the value at week 52. [17]  The “half” multipliers are a feature of the 

trapezoidal method, which uses every value twice except the first and the last. 

 
 
Appendix 2 
 
Sensitivity analysis for missing data imputation 

There was a good deal of “missing” data, due to persons not being scheduled in a 

particular week, or for other possibly QOL-related reasons.  We felt that the most serious 

problem was data imputed between the last observed data and death.  Of the 83 persons 

in the retrospective study, 16 (19%) had no real data in the 10 weeks before death, and 

25% had only 1 to 3 real values.  Persons under age 60 averaged 2.8 real values in their 
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Table 3: Correlation1 and Regression2 Results 
 

 Prospective Retrospective 
 1 2 3 4 
 Correlation Regression Correlation Regression 
R2  .168  .371 

     

Age  -0.13  0.09  

Age > 60 -0.17
 -3.81 0.16 0.75 

Gender 0.05  0.07  

White -0.04  -0.00  

College Graduate -0.01  -0.18  

Log (age) -0.14
  0.08  

Age*sex 0.03  0.11  

Log (age)*sex 0.05  0.08  

Cancer  -0.03  0.03  

Baseline health (high best)  0.17  0.25
3  

QOL Baseline (high best) 0.38
3 1.70 0.58

3 0.43 

PAIN Baseline (low best) -0.01  -0.04  

# of days lived   0.08  

Days Lived*QOL   0.32
3
  

Days Lived*Pain   .14  

 
1 Correlation with WQL.  The bolded correlation coefficients are significantly different from zero 
2 Regression of WQL on the column variables, using backward elimination with a p to retain of 

0.10. 
3 Correlation coefficient is significantly different from zero (p<.05 2-tailed). 
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