
Data supplement 

Online Supplementary Table A. Comparison between 3 combined external validation datasets and the individual datasets. 

 

Dataset 3 combined external 
validation datasets 

Dutch 2006-2007 
study 

the Bedford US 
Study 

DEOLD Study 
 

Number untreated patients 63 13 25 25 
14-day mortality, number (%) 51 (81%) 12 (92%) 19 (76%) 20 (80%) 
Age, mean (SD); range 82.9 (6.0); 67-99 84.3 (5.9); 70-92 82.1 (5.3); 71-90 83.0 (6.8); 67-99 
Dementia severity / cognitive 
performance, mean score (SD) - BANS-S 18.8 (5.5) CPS 5.5 (0.5) BANS-S 14.8 (4.7) 
Gender, % female 33% 53% 4% 52% 
Respiratory rate, mean (SD); range a 29.3 (8.4); 12-56 32.1 (10.1); 20-52 28.8 (10.7); 12-56 28.4 (3.1); 22-40 
Respiratory difficulty, % 77% 76% 68% 88% 
Pulse rate, mean (SD); range b 92.6 (17.9); 50-148 101.1 (17.9); 71-140 73.7 (20.4); 70-148 87.1 (13.2); 50-120 
Decreased alertness, % 79% 92% 92% 60% 
Insufficient fluid intake, % 74% 69% 80% 72% 
Eating dependency, %         
     Independent   0 0 12% 
     Need for assistance 22% 0 20% 36% 
     Fully dependent 73% 100% 80% 52% 
Pressure sore, % 20% 23% 20% 20% 
 
BANS-S: Bedford Alzheimer Nursing Severity-Scale; CPS: Cognitive Performance Scale 
3 combined external validation datasets: Dutch 2006-2007 study, the Bedford US Study and the DEOLD Study combined  
a truncated at 12 and 60 breaths per minute 
b truncated at 50 beats per minute 



Online Supplementary Table B. Which model to choose - mortality rates and suggested logistic regression models for different populations. 

 
 

Dutch Pneumonia Study – 
treated residents  

Dutch Pneumonia Study – 
untreated residents 

Missouri LRI Study – 
untreated residents 

3 combined external 
validation datasets – 
untreated residents a 

14-day mortality rate  23%  88%  14%  81% 
Prediction model 

 
   

    Intercept  -6.263  -3.607  -6.014  -3.607 
    Male gender 0.447 
    Respiratory rate (per unit) 0.027 
    Respiratory difficulty (y/n) 0.667 
    Pulse rate (per unit) 0.019 
    Decreased alertness (y/n) 0.692 
    Insufficient fluid intake (y/n) 0.561 
    Eating dependency b 0.771 
    Pressure sore (y/n) 0.557 
 
a 3 combined external validation datasets: the Dutch 2006-2007 study, the Bedford US study and the DEOLD study combined 
b Per point more dependent on a 3-point scale (0=independent, 1=need for assistance, 2=fully dependent); for all other predictors: 0=absent; 1=present 
 
14-day mortality risk can be calculated using the following formulas: 
(1) LP (linear predictor) = [intercept] + 0.447 (if gender=male) + (respiratory rate x 0.027) + 0.667 (if respiratory difficulty=yes) + (pulse rate x 0.019) + 

0.692 (if decreased alertness=yes) + 0.561 (if insufficient fluid intake=yes) + (eating dependency score x 0.771) + 0.557 (if pressure sore=yes).  
(2) Predicted 14-day mortality risk = 100% * (1 / (1 + Exp (-LP))) 
 
Example 1: a resident from a US nursing home, diagnosed with pneumonia, but not treated with antibiotics. The clinician expects that the resident 
characteristics and the mortality rate of untreated patients in this nursing home resemble those in the Missouri LRI Study, and therefore, the clinician decides 
to use the intercept of -6.014. The patient is male, has a respiratory rate of 30, does not have respiratory difficulty, has a pulse of 96, no decreased alertness, 
has sufficient fluid intake, needs assistance eating and does not have any pressure sore. The predicted 14-day mortality risk for this patient is calculated as 
follows: 
(1) LP (linear predictor) = -6.014 + 0.447 + (30 x 0.027) + (96 x 0.019) + (1 x 0.771) = -2.162.  
(2) Predicted 14-day mortality risk = 100% * (1 / (1 + Exp (2.162))) = 10.3% 
 
Example 2: a resident from a Dutch nursing home, diagnosed with pneumonia, but not treated with antibiotics. The clinician expects that the resident 
characteristics and the mortality rate of untreated patients in this nursing home resemble those in the Dutch studies included in this paper, and therefore, the 
clinician decides to use the intercept of -3.607. The patient is female, has a respiratory rate of 40, respiratory difficulty, a pulse of 110, decreased alertness, 



insufficient fluid intake, needs full help eating and does not have any pressure sore. The predicted 14-day mortality risk for this patient is calculated as 
follows: 
(1) LP (linear predictor) = -3.607 + (40 x 0.027) + 0.667 + (110 x 0.019) + 0.692 + 0.561 + (2 x 0.771) = 3.025.  
(2) Predicted 14-day mortality risk = 100% * (1 / (1 + Exp (-3.025))) = 95.4% 
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