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Abstract 
Background: To assess the independent association of Health Related Quality of Life 
(HRQOL) at admission with mortality, functional decline and institutionalization three and 
twelve months after admission in acutely hospitalized older patients. 
Methods: Data from a prospective cohort study, 2006 – 2009, with twelve months follow-
up. 
Setting: Eleven medical wards in three hospitals in the Netherlands. 
Participants: 473 medical patients ≥ 65 years, acutely hospitalized for ≥ 48 hours. 
Measurements: Outcomes were mortality, functional decline and institutionalization, three 
and twelve months after admission. Main determinant was HRQOL (utility based on the 
EuroQol-5D, range -0.330 – 1, anchored at 0 (death) and 1 (perfect health)) at admission. 
Participants were split into two groups based on the median utility at admission. 
Unadjusted and adjusted odds ratios (OR) and 95% confidence intervals (95%CI) were 
estimated using Cox and logistic regression analyses, adjusted for socio-demographic and 
health variables. 
Results: Median utility was 0.775 (interquartile range: 0.399 - 0.861). Utility > 0.775, 
indicating high HRQOL, was associated with a reduced risk of mortality at three months 
(hazard ratio 0.38; 95%CI 0.18-0.83) and with a reduced risk of functional decline at three 
months (OR 0.47; 95%CI 0.28-0.79) in the adjusted models. At twelve months, these 
associations were statistically significant in the crude models, but not in the adjusted 
models. Utility was not associated with the risk of institutionalization at three or twelve 
months. 
Conclusion: Higher HRQOL at admission was associated with a decreased risk of mortality 
and functional decline three months after admission. In older, acutely hospitalized 
patients, the EQ-5D may provide a means of risk stratification and may ultimately guide 
patients, their families and professionals in treatment decisions during hospitalization. 
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Background 
Health related quality of life (HRQOL) is defined as the functional effect of a medical 
condition and/or its treatment upon a patient’s physical, social, and emotional well-being 
(quality of life) 1-3. HRQOL is an important indicator of a patient’s well-being and is as such 
important in goal-oriented patient care 4. Instruments to assess HRQOL can be divided into 
generic and disease-specific instruments, and into non-preference based and preference 
based instruments 5. In non-preference based instruments, a set of related items covers 
various health domains and a score for each domain is generated. On the other hand, 
preference based instruments quantify multiple health domains into a single overall score, 
called ‘utility’, which measures the desirability of a certain health state on a scale of 0 
(‘death’) to 1 (‘perfect health’) 6. An advantage of preference based instruments is that 
they may facilitate decision-making by allowing comparison between different disorders 
and treatments. 
In healthy and in chronically ill community-dwelling older adults, it has been demonstrated 
that higher HRQOL was associated with both increased survival and lower hospitalization 
rates 7,8. In acutely admitted older medical patients, HRQOL and its association with 
outcomes are especially relevant, as these patients are often extremely vulnerable. Within 
three months of acute hospital admission, 20-30% have died and of those still alive, 30% 
have to adapt to permanent functional impairment 9,10. If the HRQOL- assessment by the 
patient himself is associated with negative outcomes, HRQOL might be helpful in making 
patient-tailored treatment decisions. However, studies on the association between HRQOL 
at admission and adverse outcomes such as mortality, functional decline and 
institutionalization are still scarce. 
Therefore, the objective of our study was to assess in older medical patients whether 
independent associations exist between HRQOL measured at admission and mortality, 
functional decline and institutionalization three and twelve months after acute admission. 
 
Methods 
 
Design and setting 
This study was a post-hoc analysis of a multi-center prospective cohort study of acutely 
admitted older patients, the DEFENCE study (Develop strategies Enabling Frail Elderly New 
Complications to Evade). The design and setting, patients, data collection and follow-up of 
this study are reported in detail by Buurman et al. 11. Briefly, DEFENCE was conducted 
between 2006 and 2009 in three teaching hospitals in The Netherlands: the Academic 
Medical Center in Amsterdam (AMC); the University Medical Center Utrecht in Utrecht 
(UMCU); and the Spaarne Hospital in Hoofddorp (SH). Patients were recruited from general 
medical wards. All hospitals had a geriatric consultation team, consisting of at least a 
clinical nurse specialist in geriatrics and a geriatrician. The medical ethics committees of all 
three hospitals approved the study. 
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Study participants  
All consecutive patients aged 65 years and older, who were acutely admitted to one of the 
participating wards and hospitalized for at least 48 hours, were enrolled (n=639). The 
analytic sample for this sub study included patients with a Mini Mental State Examination 
(MMSE) score of 16 points and higher, because people with lower scores were considered 
unable to complete HRQOL questionnaires due to cognitive impairment 12,13. Of the 639 
participants, 104 (13.7%) had an MMSE score below 16 points and were excluded from this 
analysis. For an extra 62 (9.7%) participants (complete) HRQOL scores were not available at 
baseline. In eight participants (12.9%), this was due to delirium at admission or severe 
fatigue. In 54 participants (87.1%) this was due to the DEFENCE protocol that stated that 
full data collection was performed every other day because of study burden for the 
research team. Thus, the total analytical sample of this study included 473 participants. 
 
Data collection 
After written informed consent was obtained, trained research nurses experienced in 
geriatrics administered a systematic comprehensive geriatric assessment (CGA) to the 
participant and their primary care-giver within 48 hours of admission. The complete CGA 
was described in detail before 11. Geriatric conditions were defined as ‘a collection of 
symptoms and signs common in older adults, not necessarily related to a specific disease’ 
14. Follow-up data were collected by telephone at three and twelve months after hospital 
admission by the research nurses who were blinded to interventions received by study 
participants. 
 
Health Related Quality of Life 
HRQOL was assessed from the participants using the EuroQol-5Dimensions (EQ-5D)15. The 
EQ-5D is the most widely used preference based generic instrument and it has well-
established psychometric properties15. It has been validated in patients with mild to 
moderate cognitive impairment 16. The EQ-5D includes five dimensions: mobility, self-care, 
usual activities, pain/discomfort and anxiety/depression. The respondent answers each of 
the EQ-5D’s five dimensions with one of three possible responses: ‘no problems’, ‘some 
problems’ or ‘severe problems’. The set of five responses defines a health state. The 243 
(35) possible health states are weighted using a valuation set from a sample of the Dutch 
general population known as the Dutch EQ-5D tariff 17, resulting in a utility score. This 
utility reflects the relative desirability of a particular health state and is measured on a 
scale in which 0 refers to death and 1 refers to full health. Some health states are regarded 
as being worse than death, resulting in negative utilities with a minimum of -0.330 17. 
 
Definition of outcomes 
The outcomes for the present study were mortality, functional decline and 
institutionalization three and twelve months after admission. Mortality and date of death 
were obtained from the hospital registry and the municipal data registry. Three and twelve 
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months after admission, a research nurse assessed the participants’ present ADL 
functioning and living arrangement by telephone. 
Functional status was assessed with the Katz Activities of Daily Living (Katz-ADL) index 
score, which includes six items (impairment in bathing, dressing, toileting, getting up and 
out of chair, eating and use of incontinence materials) 18. Scores range between 0 and 6, 
and a higher score indicates more impairment. At baseline, participants were asked to rate 
premorbid functioning based on their performance two weeks before hospital admission 
for the baseline assessment 19. At three and twelve months after admission, they were 
asked to rate the present functioning. Functional impairment was considered present 
when a participant was unable to perform one or more items on the Katz-ADL index score. 
Functional decline was defined as an increase of at least one point on the Katz-ADL index 
score three or twelve months after admission, compared with the premorbid Katz-ADL 
index score 19. 
Institutionalization was defined as a new admission to an old peoples’ home or nursing 
home, so in these analyses, only those participants who were not institutionalized at 
baseline, and who had not died between baseline and 3 months were included in the 
analyses for 3 months after admission (N=322), and only those participants who were not 
institutionalized at baseline, and who had not died between baseline and 12 months were 
included in the analyses for 12 months after admission (N=256). 
 
Covariates 
Covariates were chosen based upon their possible association with both HRQOL and 
outcomes, and included age, sex, premorbid Katz-ADL score, presence of a delirium 
(measured with Confusion Assessment Method (CAM) 20), cognition (measured with Mini 
Mental State Examination (MMSE) 12), the number of geriatric conditions present at the 
time of admission 22 and the presence and severity of comorbidity (Charlson Comorbidity 
Index (CCI) 21). Age, sex and premorbid Katz-ADL score were assessed during the CGA. 
 
Statistical Analysis 
Demographic and clinical baseline characteristics, utility scores, and the systematic CGA 
were summarized using descriptive statistics. In the analyses, utility was dichotomized 
based on the median in this sample (0.775, range -0.204 – 1.000, interquartile range: 0.399 
- 0.861). The reference group consisted of participants with a utility of 0.775 or below. 
Differences in continuous variables between participants with low HRQOL (utility score ≤ 
0.775) and participants with high HRQOL (utility score > 0.775) were analyzed using 
independent sample T-tests for normally distributed variables or Mann Whitney U test for 
non-normally distributed variables, and chi-square tests were used for categorical 
variables. 
To evaluate the association between HRQOL and mortality three and twelve months after 
admission, a Kaplan Meier curve was plotted and Cox regression analyses were performed. 
The Log Rank test was used to test differences in survival between the two groups. To 
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study associations between HRQOL, and functional (ADL) decline or institutionalization, 
logistic regression analyses were performed. In each model, a similar approach to model 
building was used. The dichotomized utility score was the main determinant in all 
analyses. The reference group consisted of participants with a utility score of 0.775 or 
below. We pre-specified that if the correlation between two variables was more than 0.80, 
one would be excluded to avoid collinearity. Variables were considered confounders when 
they altered the hazard ratio (HR) or odds ratio (OR) of the main determinant by more 
than ten percent 27. 
Crude models, models corrected for age and sex, models adjusted for confounders only 
and fully adjusted models including all covariates (age, sex, years of education, premorbid 
Katz-ADL score, delirium, MMSE score, number of geriatric conditions present and 
comorbidity) are presented. Additional analyses were performed for the fully adjusted 
models with utility coded as an ordinal variable based on quartiles. Secondly, the 
associations of the EQ-5D’s individual domain scores with the outcomes were assessed in 
univariate logistic regression analyses. 
A p-value ≤ 0.05 was considered statistically significant. All analyses were performed using 
Statistical Package for the Social Sciences (SPSS) version 20.0 (SPSS Inc., Chicago, IL). 
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Results 
Table 1 presents the baseline characteristics of the study population (n=473). At admission, 
participants with low HRQOL (utility below or equal to the median (0.775)) were less likely 
to live independently than participants with high HRQOL (utility > 0.775). They also used 
more medications and were more likely to have pain, depressive symptoms, functional 
impairment, and to suffer from more or more severe comorbid diseases and geriatric 
conditions compared to participants with high HRQOL. Informal care givers of participants 
with low HRQOL more often experienced a high burden of care, compared to participants 
with high HRQOL. Table 2 presents the outcomes of this study, subdivided per group based 
on the median utility (≤ 0.775 vs. > 0.775). 
 
Mortality  
In Figure 1, Kaplan Meier curves are presented for participants with utility ≤ 0.775 (low 
HRQOL) versus those with utility > 0.775 (high HRQOL). The cumulative survival rates at 
twelve months were 60.2% in participants with low HRQOL and 78.4% in participants high 
HRQOL. Mean survival was 262.2 days (SD 139.2) for participants with low HRQOL and 
316.6 days (SD 104.3) for participants high HRQOL. In the unadjusted Cox regression 
models, participants with high HRQOL at baseline had a decreased mortality risk at both 
three and twelve months after admission in comparison with participants with low HRQOL 
(Table 3). In the adjusted analyses, HRQOL was only statistically significantly associated 
with mortality at three months after admission.  
 
Functional decline and institutionalization 
Table 3 shows that in the crude models, participants with high HRQOL at baseline had a 
decreased risk of functional decline at both three and twelve months of follow-up 
compared to low HRQOL. In the adjusted analyses, HRQOL was associated with functional 
decline at three months after admission. 
The logistic regression models for institutionalization at three and twelve months are 
presented in Table 3 as well. In the crude and adjusted analyses, the ORs were not 
statistically significant. 
Table 4 shows the additional analyses, comparing utility as a binary versus an ordinal 
variable based on quartiles, and showing the HRs and ORs for the outcomes. The HRs and 
ORs show a graded response for the four categories of utility. However, the confidence 
intervals of the two ‘best’ and two ‘worst’ categories overlapped, which was the main 
reason for including utility as a binary variable in the main analyses. In Additional Table 1, 
we show the predictive value of EQ-5D’s individual domain scores for the outcomes. In 
general, ‘severe problems’ on any domain yielded higher HR and OR for the outcomes 
mortality and functional decline than some problems, compared to ‘no problems’ (which 
was the reference category). The categories ‘some problems’ and ‘severe problems’ on the 
domains Mobility, Self-Care and Usual Activities were most clearly associated with 
functional decline at three and twelve months. 
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Table 1: Baseline description of acutely admitted older patients with low versus high health related quality of 
life, divided based on the median utility# (0.775) 
Variable Total participants 

 
N= 473 

Participants with 
utility ≤ 0.775 

N= 241 

Participants with 
utility > 0.775 

N= 232 

p-value 

Demographic 
Age, mean (SD) 77.8 (7.6) 77.7 (7.4) 77.9 (7.8) 0.77 
Male sex 45.2 42.3 48.3 0.19 
Ethnicity: Caucasian 94.1 94.6 93.5 0.31 
Social status, single 48.5 46.9 50.2 0.11 
Living situation, independent 88.3 83.8 93.1 <0.01 
Years of education, mean (SD) 10.1 (4.0) 10.1 (4.0) 10.2 (4.0) 0.61 
Somatic domain 
No. medications, mean (SD) 5.8 (4.2) 6.7 (4.2) 4.9 (3.9) <0.01 
Pain1 43.0 55.4 30.2 <0.001 
Psychological domain 
Cognitive function, MMSE2 mean (SD) 25.1 (3.6) 24.7 (3.8) 25.4 (3.4) 0.02 
Pre-existent cognitive impairment3  32.7 36.4 28.9 0.18 
Depressive symptoms4 21.2 33.9 8.2 <0.001 
Delirium5 8.3 8.8 7.8 0.70 
Functional domain 
Functional impairment, ADL6 45.0 60.0 29.4 <0.001 
Functional impairment, IADL7 82.9 91.6 73.2 <0.001 
Social domain 
High burden informal care giver8 38.2 49.8 26.4 <0.001 
Co morbidity and HRQOL 
Charlson Comorbidity Index9, median 
(range) 

 
3.0 (0.0-11.0) 

 
4.0 (0.0-11.0) 

 
3.0 (0.0-11.0) 

 
<0.01 

Total number of geriatric 
conditions10, mean (SD) 

 
5.4 (2.5) 

 
6.5 (2.2) 

 
4.2 (2.1) 

 
<0.001 

#Utility scores, range -0.330 to1, anchored at 0 (death) and 1 (perfect health), higher scores indicating higher 
quality of life. 
Values are percentages unless stated otherwise. 
1Visual analogue scale for pain 0-10, a higher score indicating more pain, score ≥4; 

2Mini Mental State Examination (MMSE), range 0-30, ≤ 24 indicates possible cognitive impairment; 

3Informant Questionnaire on Cognitive Decline in the Elderly- short form (IQCODE-sf), range 16-80, ≥63 
indicates cognitive decline as perceived by care giver; 

4Geriatric Depression Scale-2, 2 questions, depressive symptoms present when both positive; 
5Confusion Assessment Method, a score of 3 of 4 indicates a current delirium; 
6Katz-ADL score, range 0-6, ≥1 indicates functional impairment; 
7IADL score Lawton and Brody, range 0-9, ≥1 indicates impairment; 
8Experienced Burden of Informal Care (EDIZ), range 0-9, ≥4 indicates high burden of care; 
9Charlson comorbidity index, range 0-31, a higher score indicating a more co-morbidities and/or more severe 
co-morbidities; 
10Total number of geriatric conditions, range 0-18, a higher score indicating more geriatric conditions present 
at admission. 
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Table 2: Outcomes in acutely admitted older patients with low versus high Health Related Quality of Life, 
divided based on the median utility# (0.775) 

 Total 
participants 

N= 473 

Participants with 
utility ≤ 0.775 

N= 241 

Participants with 
utility > 0.775 

N= 232 

p-value 

Mortality at 3 months, N (%) 74 (15.6) 56 (23.2)  18 (7.8) <0.001 
Mortality at 12 months, N (%)  146 (30.9) 96 (39.8) 50 (21.6) <0.001 
Functional decline* at 3 months, N (%) 114/363 (31.4) 67/170 (39.4) 47/193 (24.4) <0.01 
Functional decline* at 12 months, N (%) 102/290 (35.2) 48/125 (38.4) 54/165 (32.7) 0.22 
Institutionalization^ at 3 months, N (%) 22/322 (6.8) 14/143 (9.8) 12/179(6.7) 0.31 
Institutionalization^ at 12 months, N (%) 28/256 (10.9) 11/103 (10.7) 17/153 (11.1) 0.91 

#Utility scores, range -0.330 to1, anchored at 0 (death) and 1 (perfect health), higher scores indicating higher 
quality of life. For Functional decline (ADL) and Institutionalization at 3 and 12 months, only those participants 
who were alive were included (399 at three months, and 327 at 12 months). 
*Functional decline (ADL): defined as a loss of 1 point or more on the Katz Activities of Daily Living score (ADL), 
compared with premorbid ADL functioning 2 weeks before hospital admission. 
^ For institutionalization, participants who were not institutionalized at baseline, and who had not died 
between baseline and 3 months were included in the analyses for 3 months after admission (N=322). 
Participants who were not institutionalized at baseline, and who had not died between baseline and 12 
months were included in the analyses for 12 months after admission (N=256). 

 
 
Figure 1: Kaplan Meier survival curves for acutely admitted older patients with low versus high health related 
quality of life, divided based on the median utility# (0.775) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

# Utility scores, range -0.330 to1, anchored at 0 (death) and 1 (perfect health), higher scores indicating higher 
quality of life. 

 Chi-Square df Sig. 
Log Rank  20.181 1 .000 
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Table 3: The association between health related quality of life at admission and mortality (N= 473), functional 
decline (N= 473) and institutionalization*, three and twelve months after admission 
HRQOL  
Mortality 3 months after admission 
 
 

HR (95% CI), 
unadjusted 

HR (95% CI), adjusted for 
age, sex 

HR (95% CI), adjusted for 
confoundersa 

HR (95% CI), fully 
adjustedc 

Utility ≤ 0.775 Ref Ref Ref Ref 
Utility > 0.775 
p-value 

0.42 (0.22-0.78) 
0.01 

0.42 (0.22-0.81) 
0.01 

- 0.38 (0.18-0.83) 
0.01 

Mortality 12 months after admission 
 
 

HR (95% CI), 
unadjusted 

HR (95% CI), adjusted for 
age, sex 

HR (95% CI), adjusted for 
confoundersb 

HR (95% CI), fully 
adjustedc 

Utility ≤ 0.775 Ref Ref Ref Ref 
Utility > 0.775 
p-value 

0.47 (0.33-0.66) 
<0.001 

0.44 (0.31-0.62) 
<0.001 

0.78 (0.53-1.16) 
0.22 

0.72 (0.48-1.09) 
0.12 

Functional Decline 3 months after admission 
 
 

OR (95% CI), 
unadjusted 

OR (95% CI), adjusted for 
age, sex 

OR (95% CI), adjusted for 
confoundersd 

OR (95% CI), fully 
adjustedc 

Utility ≤ 0.775 Ref Ref Ref Ref 
Utility > 0.775 
p-value 

0.37 (0.25-0.54) 
<0.001 

0.35 (0.23-0.52) 
<0.001 

0.61 (0.39-0.96) 
0.03 

0.47 (0.28-0.79) 
<0.01 

Functional Decline 12 months after admission 
 
 

OR (95% CI),  
unadjusted 

OR (95% CI), adjusted  
for age, sex 

OR (95% CI), adjusted  
for confounderse 

OR (95% CI), fully  
adjustedc 

Utility ≤ 0.775 Ref Ref Ref Ref 
Utility > 0.775 
p-value 

0.50 (0.34-0.74) 
<0.001 

0.48 (0.32-0.70) 
<0.001 

0.82 (0.51-1.33) 
0.43 

0.60 (0.35-1.01) 
0.06 

Institutionalization 3 months after admission* 
 
 

OR (95% CI), 
unadjusted 

OR (95% CI), adjusted for 
age, sex 

OR (95% CI), adjusted for 
confoundersf 

OR (95% CI), fully 
adjustedc 

Utility ≤ 0.775 Ref Ref Ref Ref 
Utility > 0.775 
p-value 

0.66 (0.30-1.48) 
0.32 

0.52 (0.22-1.21) 
0.13 

0.48 (0.18-1.29) 
0.14 

0.75 (0.25-2.26) 
0.61 

Institutionalization 12 months after admission* 
 
 

OR (95% CI), 
unadjusted 

OR (95% CI), adjusted for 
age, sex 

OR (95% CI), adjusted for 
confoundersg 

OR (95% CI), fully 
adjustedc 

Utility ≤ 0.775 Ref Ref Ref Ref 
Utility > 0.775 
p-value 

1.05 (0.47-2.33) 
0.91 

0.84 (0.35-1.97) 
0.68 

2.72 (0.92-8.05) 
0.07 

2.82 (0.87-9.15) 
0.09 

* Participants who were not institutionalized at baseline, and who had not died between baseline and 3 
months were included in the analyses for 3 months after admission (N=322). Participants who were not 
institutionalized at baseline, and who had not died between baseline and 12 months were included in the 
analyses for 12 months after admission (N=256); #Utility scores, range -0.330 to1, anchored at 0 (death) and 1 
(perfect health), higher scores indicating higher quality of life. 
a None of the covariates was confounder for mortality at 3 months: number of geriatric conditions;  
b Confounders for mortality at 12 months: Katz ADL index score at baseline, number of geriatric conditions and 
Charlson Comorbidity Index; c Adjusted for age, sex, delirium, Mini Mental State Examination score, Katz ADL 
index score at baseline, number of geriatric conditions, and Charlson Comorbidity Index score; d Confounder 
for functional decline at 3 months: number of geriatric conditions; e Confounders for functional decline at 12 
months: number of geriatric conditions and Charlson Comorbidity Index; f Confounders for institutionalization 
at 3 months: age, delirium, Mini Mental State Examination score, Charlson Comorbidity Index, Katz ADL score 
at baseline; g Confounders for institutionalization at 12 months: age, sex, delirium, Katz ADL index score at 
baseline, number of geriatric conditions. 
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Table 4: The associations of Euro-Qol-5D’s utility# in two categories and in four categories with mortality (n= 
473), functional decline (n=473) and institutionalization*, three and twelve months after admission. Univariate 
logistic regression analyses are shown with hazard ratios or odd’s ratios, (95% CI§) and P-value. 
 Utility in 2 categories Utility in 4 categories 
Mortality 3 months  
after admission 

Utility ≤ 0.775  
Utility > 0.775 
p-value 
 

Ref 
0.42 (0.22-0.78) 
0.01 
 

Utility ≤ 0.392 
Utility 0.393-0.775 
 
Utility 0.776-0.861 
 
Utility 0.862-1.000 

Ref 
1.08 (0.59-1.98) 
0.80 
0.58 (0.26-1.32) 
0.19 
0.32 (0.12-0.81) 
0.02 

Mortality 12 months 
after admission 

Utility ≤ 0.775  
Utility > 0.775 
p-value 

Ref 
0.47 (0.33-0.66) 
<0.001 
 

Utility ≤ 0.392 
Utility 0.393-0.775 
 
Utility 0.776-0.861 
 
Utility 0.862-1.000 
 

Ref 
0.72 (0.48-1.08) 
0.12 
0.46 (0.29-0.72) 
<0.01 
0.34 (0.21-0.56) 
<0.001 

Functional Decline 3 
months after admission 

Utility ≤ 0.775  
Utility > 0.775 
p-value 

Ref 
0.37 (0.25-0.54) 
<0.001 
 

Utility ≤ 0.392 
Utility 0.393-0.775 
 
Utility 0.776-0.861 
 
Utility 0.862-1.000 
 

Ref 
0.97 (0.57-1.63) 
0.89 
0.47 (0.27-0.81) 
0.01 
0.27 (0.16-0.49) 
<0.001 

Functional Decline 12 
months after admission 

Utility ≤ 0.775  
Utility > 0.775 
p-value 

Ref 
0.50 (0.34-0.74) 
<0.001 

Utility ≤ 0.392 
Utility 0.393-0.775 
 
Utility 0.776-0.861 
 
Utility 0.862-1.000 
 

Ref 
0.69 (0.39-1.20) 
0.19 
0.42 (0.24-0.73) 
<0.01 
0.41 (0.24-0.71) 
<0.01 

Institutionalization 3 
months after admission* 

Utility ≤ 0.775  
Utility > 0.775 
p-value 

Ref 
0.66 (0.30-1.48) 
0.32 

Utility ≤ 0.392 
Utility 0.393-0.775 
 
Utility 0.776-0.861 
 
Utility 0.862-1.000 
 

Ref 
0.69 (0.23-2.11) 
0.52 
0.51 (0.16-1.64) 
0.26 
0.59 (0.20-1.71) 
0.33 

Institutionalization 12 
months after admission* 

Utility ≤ 0.775  
Utility > 0.775 
p-value 

Ref 
1.05 (0.47-2.33) 
0.91 

Utility ≤ 0.392 
Utility 0.393-0.775 
 
Utility 0.776-0.861 
 
Utility 0.862-1.000 
 

Ref 
1.35 (0.37-4.92) 
0.65 
1.64 (0.47-5.69) 
0.49 
0.99 (0.28-5.48) 
0.99 

# Utility scores, range -0.330 to1, anchored at 0 (death) and 1 (perfect health), higher scores indicating higher 
quality of life. § Confidence Interval. 
* Participants who were not institutionalized at baseline, and who had not died between baseline and 3 
months were included in the analyses for 3 months after admission (n=322). Participants who were not 
institutionalized at baseline, and who had not died between baseline and 12 months were included in the 
analyses for 12 months after admission (n=256). 
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Discussion 
Our study shows that in acutely hospitalized older patients, higher HRQOL at the time of 
hospital admission was associated with lower rates of three-month mortality and 
functional decline, also after adjustment for demographic and clinical characteristics. 
Higher HRQOL was also associated with lower mortality and functional decline twelve 
months after admission, but this association lost statistical significance after adjustment. 
HRQOL was assessed in our study by means of the EQ-5D. Although the EQ-5D is 
sometimes criticized for not being sensitive enough5, this study demonstrates that, in older 
adults who are acutely admitted to hospital, the EQ-5D is able to differentiate adequately 
between groups with better or adverse outcomes three and twelve months after 
admission. 
 
Mortality 
Our study shows that HRQOL is an independent predictor of mortality: in patients with 
high HQROL, the mortality rate was almost half of those with lower HRQOL. 
The association of HRQOL with short-term mortality and with mortality at twelve months 
is in line with previous studies 9-11;13;28. However, many of these studies were conducted in 
community dwelling participants, who were selected based on a specific disease, while our 
population consisted of acutely hospitalized older medical patients with a large variety of 
diseases and comorbidity. In our study, in the crude model, HRQOL was associated with 
mortality twelve months after admission, but not in the adjusted models. Thus, the 
relation between HRQOL and mortality twelve months after admission in our population 
may actually be explained by comorbidity and other clinical variables, like Katz-ADL score 
at baseline and number of geriatric conditions. 
 
Functional decline 
In our study, higher HRQOL at baseline was associated with a decreased risk of functional 
decline three months after admission. HRQOL as assessed by the EQ-5D is strongly 
influenced by functional ability through the domains ‘mobility’ and ‘daily activities’, and 
functional ability can predict HRQOL 22-24. Vice versa, the association of higher HRQOL at 
baseline with lower rates of functional decline three months later might also be explained 
by the higher functional ability at baseline, but the association persisted even after 
correction for confounders (including Katz-ADL score at baseline).  Yet over a longer period 
of time other variables than HRQOL had a stronger relationship with functional decline. 
This was suggested by the our model for functional decline at twelve months, which 
showed that the number of geriatric conditions and comorbidity were important 
confounders for the association between HRQOL and function decline, which is consistent 
with previous literature 10,25-27. 
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Institutionalization 
HRQOL at baseline was not associated with institutionalization in any model. Literature on 
associations between HRQOL and institutionalization is scarce, except for the reverse: the 
effect of dependency and institutionalization on HRQOL, which tends to have a negative 
effect 22,28. 
The strengths of this study are the large number of participants, the prospective methods 
of data collection and long period of follow-up. A limitation is the exclusion of patients 
with a MMSE score below 16 points, which was done because HRQOL could not be 
measured reliably with the EQ-5D in these patients 12,13,16,29. As patients with a MMSE 
score below 16 points differed from the research population in a number of covariates 
(MMSE, presence of delirium, Katz-ADL score at baseline and number of geriatric 
conditions), we expect that their HRQOL at baseline would have been lower 30. From 
literature and clinical practice, it is known that cognitive impairment in itself influences 
mortality, functional impairment and institutionalization, so probably associations would 
have been even stronger for these patients with severe cognitive impairment 31,32. 
Previous research has shown that functional decline and depression are predictors of all 
our outcomes 33,34. It could be thought that utilities, derived from the EQ-5D, which is 
partly based on daily functioning and mood, thus would be associated irrevocably with 
these outcomes. However, in the additional analyses, the associations between the 
individual domain scores and outcomes after three and twelve months appeared to be 
less strong than those between utility scores and outcomes in the main analysis. Also, 
some well-known indices that use clinical and functional data at admission may predict 
these outcomes as well. For example, the Frailty Index is a significant and independent risk 
factor for disability, institutional admission and mortality 35. Also the Identification of 
Seniors At Risk-hospitalized patients (ISAR-HP) is associated with these outcomes 36,37. 
However, none of these instruments provide a rating of the patient's wellbeing or 
functioning by the patient himself. In this study, we sought to assess the relation between 
a patient-reported outcome at admission and a negative outcome. Another limitation of 
this study is that it was a post-hoc analysis of a study which was originally not designed to 
evaluate the association of HRQOL with adverse hospital outcomes. Therefore, the results 
should be considered with some caution and preferably be replicated in other studies. 
Also, in this study, utilities were based on valuation by the Dutch general population, 
which might be different from valuations that would be given by an older hospitalized 
population 17. From practice and earlier research it is known that people adapt to their 
situation, and often there is a discrepancy between quality of life estimates from patients 
and the general public. These discrepancies are important, because people who are in 
poor health generally give higher valuations than the general population, which is also 
called ‘the disability paradox’ 38,39. For our research population, this might have resulted in 
higher baseline utilities, but probably this does not affect the association with the 
outcomes. 
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In conclusion, our study demonstrates that in acutely hospitalized older medical patients, 
higher HRQOL at admission was associated with a decreased risk of mortality and 
functional decline three months later, so low HRQOL at admission was associated with 
adverse outcomes after three months. However, this finding needs to be replicated and 
optimal cutoff points should be estimated in further research. Although at the time of an 
acute admission, assessment of HRQOL by the patient might not have first priority, HRQOL 
may be helpful in guiding patients, their families and professionals in patient-tailored 
treatment decisions during hospitalization. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Acknowledgments 
We thank the research nurses Marjolein van der Zwaan, Caroline van Rijn, Arja Giesbers, Ruth Pel, Carolien 
Verstraaten and Dominique van Vught, for their valuable contribution to the study by including all study 
participants. 
Funding 
The DEFENCE -II study was supported by ZonMw, The Netherlands Organization for Health Research and 
Development, [grant number 13550004]. ZonMw was not involved in design, methods, subject recruitment, data 
collections, analysis or preparation of this paper. 
Declaration of conflicting interests 
The authors declare no potential conflicts of interest with respect to the research, authorship, and/or publication 
of this article. 
Authors’ contributions 
Study concept and design: SR, BB, JP 
Acquisition of subjects and/or data: BB, JP 
Analysis and interpretation of data: JP, JMV, BB, JB 
Preparation of manuscript: JP, JMV, BB, SR, JB 



HRQOL in acutely hospitalized older patients II 

63 

Appendix 
 
 
 
Additional Table 1: The associations of Euro-Qol-5D’s individual domain scores at admission with mortality (n= 
473), functional decline (n= 473) and institutionalization*, three and twelve months after admission. 
Univariate logistic regression analyses are shown with hazard ratios or odd’s ratios, (95% CI§) and P-value. 

Score at baseline 
 

No problems      (N) 
Some problems   (N) 
Severe problems (N) 

Mobility** 
 

180 
261 
32 

Self-Care** 
 

342 
86 
45 

Usual Activities** 
 

249 
173 
51 

Pain** 
 

202 
194 
77 

Anxiety/ 
Depression** 

337 
116 
20 

Mortality 3 months after admission 
Some problems 

p-value 
Severe problems 

p-value 

1.62 (0.86-3.06) 
0.14 

1.92 (0.62-5,99) 
0.26 

1.01 (0.54-2.23) 
0.79 

1.38 (0.60-3.16) 
0.45 

1.66 (0.89-3.11) 
0.11 

2.12 (0.84-5.63) 
0.11 

1.42 (0.75-2.69) 
028 

1.63 (0.72-3.66) 
0.24 

1.18 (0.69-2.02) 
0.55 

9.19 (1.12-75.47) 
0.04 

 Mortality 12 months after admission 
Some problems 

p-value 
Severe problems 

p-value 

1.31 (0.90-1.90) 
0.16 

2.17 (1.06-4.44) 
0.03 

1.70 (1.11-2.63) 
0.02 

2.24 (1.25-4.02) 
0.01 

1.92(1.32-2.80) 
<0.01 

2.95 (1.73-5.05) 
<0.001 

1.39 (0.93-2.07) 
0.11 

1.91 (1.19-3.08) 
0.01 

2.06 (1.47-2.88) 
<0.001 

0.53 (0.17-1.66) 
0.27 

 Functional Decline 3 months after admission 
Some problems 

p-value 
Severe problems 

p-value 

3.23 (2.04-5.09) 
<0.001 

4.93 (1.78-13.63) 
<0.01 

2.90 (1.65-5.12) 
<0.001 

3.01 (1.32-6.88) 
0.01 

3.08 (1.97-4.84) 
<0.001 

3.58 (1.70-5.55) 
<0.01 

1.45 (0.92-2.27) 
0.11 

2.06 (1.13-3.73) 
0.02 

2.24 (1.37-3.65) 
<0.01 

0.67 (0.23-1.93) 
0.46 

 Functional Decline 12 months after admission 
Some problems 

p-value 
Severe problems 

p-value 

2.00 (1.31-3.04) 
<0.01 

5.57 (1.54-20.16) 
0.01 

2.68 (1.45-4.96) 
<0.01 

3.18 (1.24-8.14) 
0.02 

2.30 (1.47-3.59) 
<0.001 

4.06 (1.69-9.79) 
<0.01 

1.00 (0.64-1.54) 
0.98 

1.87 (1.00-3.48) 
0.05 

1.59 (0.96-2.64) 
0.08 

0.75 (0.28-1.99) 
0.56 

 Institutionalization 3 months after admission* 
Some problems 

p-value 
Severe problems 

p-value 

3.48 (1.27-9.52) 
0.02 

2.66 (0.28-25.2) 
0.39 

2.84 (1.15-7.01) 
0.02 

0.95 (0.12-7.59) 
0.96 

1.37 (0.59-3.20) 
0.47 

1.37 (0.29-6.48) 
0.69 

1.23 (0.50-3.00) 
0.65 

1.44 (0.47-4.42) 
0.53 

1.52 (0.60-3.80) 
0.38 

0.73 (0.09-3.77) 
0.76 

 Institutionalization 12 months after admission* 
Some problems 

p-value 
Severe problems 

p-value 

3.29 (1.28-8.45) 
0.01 

2.55 (0.27-24.19) 
0.42 

4.22 (1.70-10.47) 
<0.01 

0.98 (0.12-8.03) 
0.99 

1.41 (0.63-3.17) 
0.41 
0.00a 
1.00 

0.87 (0.38-1.99) 
0.74 

0.50 (0.11-2.30) 
0.37 

0.60 (0.17-2.09) 
0.42 

5.53 (0.07-4.19) 
0.55 

* Participants who were not institutionalized at baseline, and who had not died between baseline and 3 
months were included in the analyses for 3 months after admission (n=322). Participants who were not 
institutionalized at baseline, and who had not died between baseline and 12 months were included in the 
analyses for 12 months after admission (n=256). 
§Confidence Interval 
** For EQ-5D’s domains, reference category is ‘no problems’. 
a None of the participants who scored ‘severe problems’ at the domain Usual Activities at baseline was 
institutionalized 12 months after admission (n=25). 
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Additional Table 2: The associations of health realted quality of life and the individual confouconfouding 
variables; mortality (n= 473), functional decline (n= 473) and institutionalization*, three and twelve months 
after admission. Fully adjusted models are shown with hazard ratios or odd’s ratios, (95% CI§) and P-value. 

 HRQOL Age Male 
sex 

Delirium Katz-ADL 
score 

¶ MMSE 
score 

Charlson 
comorbidity 
index 

Number of 
geriatric 
conditions 

Mortality 3 months after admission 
Utility#≤ 0.775 
Utility > 0.775 
 
p-value 

Ref 
0.38 
(0.18-0.83) 
0.01 

 
- 

 
- 

 
- 

 
- 

 
- 

 
- 

 
- 

Mortality 12 months after admission 
Utility ≤ 0.775 
Utility > 0.775 
 
p-value 

Ref 
0.72 
(0.48-1.09) 
0.12 

 
- 

 
- 

 
1.87 
(1.09-3.20) 
0.02 

 
- 

 
- 

 
1.27 
(1.19-1.35) 
<0.001 

 
1.09 
(1.01-1.18) 
0.03 

Functional Decline 3 months after admission 
Utility ≤ 0.775 
Utility > 0.775 
 
p-value 

Ref 
0.47 
(0.28-0.79) 
<0.01 

 
- 

 
- 

 
- 

 
0.78 
(0.66-0.92) 
<0.01 

 
0.92 
(0.86-0.98) 
<0.01 

 
- 

 
1.30 
(1.16-1.54) 
<0.001 

Functional Decline 12 months after admission 
Utility ≤ 0.775 
Utility > 0.775 
 
p-value 

Ref 
0.60 
(0.35-1.01) 
0.06 

 
1.04 
(1.01-1.07) 
0.02 

 
- 

 
- 

 
0.79 
(0.66-0.94) 
<0.01 

 
0.91 
(0.85-0.98) 
0.01 

 
1.32 
(1.19-1.46) 
<0.001 

 
1.15 
(1.02-1.30) 
0.03 

Institutionalization 3 months after admission 
Utility ≤ 0.775 
Utility > 0.775 
 
p-value 

Ref 
0.75 
(0.25-2.26) 
0.61 

 
1.07 
(1.01-1.13) 
0.02 

 
- 

 
- 

 
- 

 
- 

 
- 

 
1.29 
(1.06-1.56) 
0.01 

Institutionalization 12 months after admission 
Utility ≤ 0.775 
Utility > 0.775 
 
p-value 

Ref 
2,28 
(0.87-9.15) 
0.09 

 
1.08 
(1.01-1.15) 
0.02 

 
- 

 
- 

 
- 

 
- 

 
- 

 
1.60 
(1.28-2.00) 
<0.001 

* Participants who were not institutionalized at baseline, and who had not died between baseline and 3 
months were included in the analyses for 3 months after admission (N=322). Participants who were not 
institutionalized at baseline, and who had not died between baseline and 12 months were included in the 
analyses for 12 months after admission (N=256); § Confidence Interval; ¶ Mini Mental State Examination; 
- Means that the variable had a p-value ≥ 0.05 and was removed from the analysis; # Utility scores, range -0.330 
to1, anchored at 0 (death) and 1 (perfect health), higher scores indicating higher quality of life. 

 
The results of these analyses: For mortality at three months, utility was the only variable 
with a significant association. For mortality at twelve months, delirium, CCI and number of 
geriatric conditions were significantly associated. For functional decline at three months, 
the OR of all variables were comparably significant. The OR for functional decline at twelve 
months was significant for the Katz-ADL and MMSE score at baseline, CCI and number of 
geriatric conditions. For institutionalization at three and twelve months after admission, 
the number of geriatric conditions at admission had the only significant association. 
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