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A B S T R A C T

Background: Health-related quality of life (HRQOL) in 
nursing home residents is generally low. The purpose 
of this study was to investigate the associations between 
HRQOL and two clinically relevant outcome measures, 
all-cause mortality and successful rehabilitation, in a 
nursing home population. 
Methods: In an observational prospective cohort study in a 
nursing home population, HRQOL was assessed with the 
RAND-36. A total of 184 patients were included, 159 (86%) 
completed the RAND-36 and were included in the study. A 
Cox proportional hazard model was used to investigate the 
independent association between HRQOL, rehabilitation 
and mortality with adjustment for confounders. Risk 
prediction capabilities were assessed with Harrell’s C 
statistics and the proportion of explained variance (R2).
Results: The median age (interquartile range) was 79 
(75-85) years. The health dimensions vitality (HR 0.88 
(95% CI 0.77-0.99)) and mental health (HR 0.86 (95% CI 
0.75-0.98)) were inversely associated and role functioning-
physical (HR 1.08 (95%CI 1.02-1.15)) was positively 
associated with mortality. The Harrell’s C value and the 
R2 were ≤ 0.02 and ≤ 0.03 higher in the adjusted models 
with the dimensions role functioning-physical, mental 
health or vitality compared with the models without these 
dimensions. None of the health dimensions or summary 
scales were related to successful rehabilitation.
Conclusion: HRQOL was significantly associated with 
mortality for three dimensions, but partly in opposite 
directions. Additional value of HRQOL in mortality 
prediction is very limited. There were no independent 
associations between HRQOL and successful 
rehabilitation. Although HRQOL is an important outcome, 

this study did not provide evidence for an association 
between HRQOL and successful rehabilitation. 
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I N T R O D U C T I O N

Comorbidities, depression, cognitive impairment and other 
geriatric problems are highly prevalent in old age and can 
greatly impact health-related quality of life (HRQOL).1-6 As 
a consequence, HRQOL is generally low in nursing home 
residents.2-4,7-9 Nursing homes in the Netherlands provide 
care and long-stay services for elderly patients with chronic 
mental or physical diseases, and the majority also provide 
rehabilitation services. Measuring HRQOL in nursing 
home patients could lead to an increased understanding of 
factors that negatively impact HRQOL, ultimately aiming 
to improve the HRQOL of this patient group, characterised 
by an overall very low HRQOL.
The evaluation of HRQOL in individual patients can be used 
to measure disease-related distress and overall perception of 
health. Next to the evaluation of HRQOL as a separate outcome 
measure, HRQOL also has prognostic value in non-nursing 
home settings. Furthermore, a lower HRQOL has been 
associated with increased mortality risk in non-nursing home 
settings, also in elderly patients. Besides, HRQOL is also used 
to evaluate therapeutic interventions. Therefore, HRQOL could 
have a variety of implications in decision-making processes 
regarding patients and medical interventions.
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Increased understanding of HRQOL in nursing home 
patients could improve the HRQOL and outcome of these 
patients. As mortality risk is already very high in old age, 
other clinical outcomes, besides HRQOL itself, such as 
successful rehabilitation, may be more relevant. Several 
studies have reported a relationship between HRQOL 
and rehabilitation in, for example, stroke patients.10,11 Low 
HRQOL corresponds to substantial limitations in physical, 
emotional and social well-being due to a medical condition 
or its treatment.12 These aspects of HRQOL can negatively 
influence successful rehabilitation. The associations 
between HRQOL and rehabilitation may be bidirectional: 
on the one hand successful rehabilitation itself can improve 
HRQOL13-15 and on the other hand a higher HRQOL may 
improve motivation and increase the chance of successful 
rehabilitation. 
To our knowledge, there are no studies that have investigated 
the relationship between HRQOL and rehabilitation in a 
nursing home. Only one study investigated the relationship 
between HRQOL and mortality in a nursing home setting.16 

Furthermore, no studies have reported whether measuring 
HRQOL had a discriminatory value, using for example the 
Harrell’s C to assess the predictive capability of HRQOL in 
a nursing home population. The continuous growth of the 
elderly population in combination with the severely impaired 
HRQOL in our oldest old underlines the importance to 
gain more understanding of the implications of HRQOL in 
nursing home populations. The purpose of this study was 
to investigate the associations between HRQOL and two 
clinically relevant outcome measures, all-cause mortality 
and successful rehabilitation, in patients admitted to a 
nursing home.

M A T E R I A L S  A N D  M E T H O D S

The study is reported according to the STROBE 
(Strengthening The Reporting of Observational Studies 
in Epidemiology) recommendations.17

Study sample
The design and details of this prospective observational 
cohort study have been described previously.18 Only 
patients from rehabilitation and somatic departments 
were included. Patients admitted to a somatic department 
receive prolonged or permanent care whereas patients 
in the rehabilitation department are admitted with the 
intention to rehabilitate and return home. Recruitment 
and all study procedures, for example administering 
the HRQOL questionnaire, for patients in the somatic 
department took place between September 2010 and 
December 2010. Timing of inclusion was different for 
each somatic patient. For patients in the rehabilitation 
department, recruitment and all study procedures took 

place between September 2010 and December 2011, mostly 
within the first weeks of admission.
Patients admitted to the psychogeriatric department were 
excluded, because these patients are generally not able 
to complete HRQOL questionnaires.19 Other exclusion 
criteria were a life expectancy less than four weeks and an 
impending transfer to a hospice department. 

Data collection
An elderly care physician collected all baseline data 
directly after inclusion. Baseline data included 
demographic characteristics, full medical histories 
(including cardiovascular disease (CVD), diabetes 
mellitus and hypertension), and medication use. Trained 
physicians or nurses administered the questionnaires 
at baseline. HRQOL was measured using the RAND-36 
questionnaire.12,20 The RAND-36 is a generic instrument 
to measure aspects of health that are relevant to functional 
status and well-being.20,21 The RAND-36 consists of 
nine aspects of health status: physical functioning, role 
limitations due to physical problems (role functioning-
physical), bodily pain, general health, vitality, social 
functioning, role limitations due to emotional problems 
(role functioning-emotional), mental health, and health 
change. Each dimension has a 100-point scale, where 
higher scores indicate better HRQOL. Of the nine scales 
two component summary scores can be calculated: 
a physical component summary (PCS) and a mental 
component summary (MCS). In 2015, vital status and 
cause of death were retrieved from the records maintained 
by the nursing home and general practitioners.

Clinical outcome measures
All-cause mortality and successful rehabilitation were 
the primary endpoints. Successful rehabilitation was 
defined as either discharge to the patient’s own home or an 
adapted home for the elderly, where they were self-reliant. 
Successful rehabilitation was investigated in the subgroup 
of patients admitted to the rehabilitation department. 

Statistical analyses
Continuous variables are presented as mean with the 
standard deviation for normally distributed variables, 
or as median with an interquartile range (IQR) for 
non-normally distributed variables. Cox proportional 
hazard modelling was used to investigate the relationship 
between HRQOL and: 1) all-cause mortality and 2) 
successful rehabilitation, with and without adjustment 
for the following confounders: age, gender, smoking, body 
mass index, a history of cardiovascular, or pulmonary 
disease, hypertension, psychiatric disease, length of stay 
before study inclusion, and the number of medications 
they were using. Collinearity was tested between each 
of the RAND-36 dimensions and the confounders. All 
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hazard ratios refer to a ten-point higher score on the 
RAND-36 dimensions. In case of significant associations 
in the Cox regression models, risk prediction capabilities 
were assessed with Harrell’s C statistics and the proportion 
of explained variance (R2).22,23 The Schoenfeld residual 
plots were inspected for each predictor variable to check 
the assumption of proportional hazards; all assumptions 
were met unless stated otherwise. A two-sided p < 0.05 
was considered significant. All statistical analyses were 
performed using SPSS software version 22 (IBM, Armonk, 
New York, USA) and STATA (version 13; StataCorp, College 
Station, Texas, USA). 

Ethical approval and clinical trial registration
Before starting the study, the Central Committee of 
Research Involving Human Subjects (CCMO) in the 
Netherlands was contacted. The CCMO agreed that with 
the current design, no formal approval of an accredited 
medical ethics committee was needed. According to Dutch 
guidelines this research does not fall under the scope of 
the Medical Research Involving Human Subjects Act. This 
study was performed in accordance with the Declaration 
of Helsinki, the treating physicians and nurses obtained 
written informed consent from all patients and data 
were analysed anonymously. The study was registered on 
ClinicalTrials.gov (NCT01362751).

R E S U L T S

A total of 184 patients were included in this cohort. 
HRQOL data were completed for 159 (86%) patients. From 
the 159 included patients, 123 patients were admitted 
to the rehabilitation department and 36 to the somatic 
department. Baseline characteristics of the total study 
population are presented in table 1. The median age (IQR) 
was 79.2 (75.2-85.9) years. Median PCS and MCS (IQR) 
scores were 44 (34-57) and 59 (48-74), respectively. 
Patients in the rehabilitation department were older, had 
a lower BMI, hypertension was seen more frequently, and 
psychiatric disease was seen less often compared with patients 
in the somatic department (Appendix table 1). No difference 
in mortality hazard was observed between the rehabilitation 
department and the somatic department (hazard ratio (HR) 
0.90 (95% confidence interval (CI) 0.66-1.21). Patients with 
missing data had a higher history of dementia and CVD 
compared with patients without missing data (Appendix 

table 1). Missing data were not significantly associated with 
mortality or successful rehabilitation, HR 0.89 (95% CI 
0.47-1.71) and HR 1.41 (95%CI 0.47-4.23), respectively. 

HRQOL and mortality
During a median follow-up period of 3.4 years, 75 (47%) 
patients had died. Three out of nine health dimensions 

were independently associated with all-cause mortality 
(after adjusting for confounders). The health dimensions 
vitality and mental health were inversely associated 
with mortality: HR 0.88 (95% CI 0.77-0.99) and HR 
0.86 (95% CI 0.75-0.98), respectively. The dimension 
role functioning-physical was positively associated with 
mortality: HR 1.08 (95% CI 1.02-1.15). PCS and MCS 
component scores were not significantly associated with 
all-cause mortality. In model 2, age was the only covariate 
besides the above-mentioned three health dimensions, 
which was significantly related to mortality (HR 1.08 (95% 
CI 1.04-1.12)). The results of the Cox regression analyses 
are presented in table 2. 
Post-hoc analyses were performed according to type of 
department. Because of the small number of somatic 
long-term patients (n=36), we first adjusted for age and 
gender in both groups (Appendix table 2). The analyses 
with the fully adjusted model were only performed for 
the rehabilitation group (Appendix table 3). In additional 
analyses, stratified according to type of department, no 
significant associations were seen between HRQOL and 
mortality within the group of somatic patients. Within the 
rehabilitation group significant relations with mortality 
were observed for the dimensions mental health and 
general health perception: HR 0.80 (95% CI 0.69-0.94) 
and HR 0.85 (95% CI 0.74-0.99), respectively. After 
adjustment for all selected confounders, a significant 
relationship in the rehabilitation group was only seen 
between the dimension role functioning-physical and 
mortality (HR 1.08 (95% CI 1.00-1.18)).
The results of the analyses regarding the risk prediction 
capabilities are presented in table 3. The Harrell’s C values 
for the adjusted model of the dimensions role functioning-
physical, mental health and vitality were 0.69 (95% CI 
0.62-0.75), 0.69 (95% CI 0.63-0.75) and 0.68 (95% CI 
0.62-0.74), respectively. The Harrell’s C values and the 
R2 were ≤ 0.02 and ≤ 0.03 higher in the models with the 
HRQOL dimensions role functioning-physical, mental 
health or vitality compared with the models without these 
three dimensions.

HRQOL and successful rehabilitation
Data on HRQOL were missing for 5 (4%) out of 128 
patients admitted to the rehabilitation department. During 
a median follow-up period of 36 days (IQR 7-88), 102 
patients were successfully rehabilitated; 90 patients were 
discharged to their own home and 12 were discharged 
to an adapted home for the elderly. Patients who were 
successfully rehabilitated had higher scores on the 
subscales mental health, vitality and health change, while 
they scored lower on the subscale bodily pain. None of the 
health dimensions or summary scales were significantly 
associated to successful rehabilitation in the regression 
analyses (table 2). 
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D I S C U S S I O N 

HRQOL was significantly associated with mortality for 
three dimensions, but partly in opposite directions. We 
observed no independent association between HRQOL and 
successful rehabilitation. 

HRQOL and mortality
During a median follow-up period of 3.4 years, 75 (47%) 
patients died. There is great variation in mortality rates in 
nursing home studies.16,24,25 Because nursing homes could 

provide care for patients with chronic mental or physical 
diseases or provide rehabilitation services or combined, 
mortality rates strongly depend on the type of nursing 
home. Taking this all together, it is difficult to make a 
reliable comparison of the mortality rates between the 
current and previous studies.
Higher scores on the dimensions vitality and mental health 
were related to a lower mortality risk, whereas a higher 
score on the dimension role functioning-physical was 
related to a higher mortality risk. The Harrell’s C values 
and the R2 were ≤ 0.02 and ≤ 0.03 higher in the adjusted 

Table 1. Baseline characteristics

Characteristic Total 
HRQOL
N = 159

Deceased 
patients
N = 75

Patients who 
survived 
N = 84

p-value Successful 
rehabilitation 
N = 102

No successful 
rehabilitation 
N = 21

p-value

Demographics

Agea 79 (75-85) 85 (79-88) 78 (72-84) < 0.005 81 (76-86) 85 (79-89) 0.04

Female genderb 111 (70%) 49 (65%) 62 (74%) 0.25 74 (73%) 15 (71%) 0.92

Body mass index, kg/m2a 27 (23-29) 25 (22-29) 26 (23-29) 0.73 25 (23-28) 24 (22-27) 0.38

Hypertensionb 124 (78%) 66 (88%) 58 (69%) < 0.005 81 (79%) 20 (95%) 0.09

History of CVDb 67 (42%) 38 (51%) 29 (35%) 0.04 39 (38%) 8 (38%) 0.99

Diabetes mellitusb 68 (43%) 36 (48%) 32 (38%) 0.21 45 (44%) 9 (43%) 0.92

Dementiab 11 (7%) 7 (9%) 4 (5%) 0.26 4 (4%) 4 (19%) 0.01

Psychiatric diseaseb 54 (34%) 27 (36%) 27 (32%) 0.61 20 (20%) 12 (57%) < 0.005

Pulmonary diseaseb 40 (25%) 20 (27%) 20 (24%) 0.68 29 (28%) 4 (19%) 0.38

Current smokerb 21 (13%) 8 (11%) 13 (16%) 0.37 12 (12%) 0 (0%) 0.09

Number of medicinesa 9 (6-11) 9 (7-11) 8 (5-10) 0.06 9 (6-10) 8 (6-11) 0.70

Measurements

Physical functioninga 10 (5-30) 10 (0-30) 13 (5-30) 0.36 15 (5-35) 10 (0-28) 0.10

Social functioninga 50 (50-63) 63 (50-75) 50 (50-63) 0.19 50 (50-63) 50 (50-75) 0.76

Role functioning- 
physicala

0 (0-50) 0 (0-75) 0 (0-44) 0.12 0 (0-25) 0 (0-38) 0.94

Role functioning- 
emotionala

83 (0-100) 67 (0-100) 83 (0-100) 0.73 33 (0-100) 100 (0-100) 0.33

Mental healtha 68 (56-80) 64 (52-80) 72 (64-84) 0.02 72 (63-84) 56 (44-72) < 0.005

Bodily paina 67 (22-80) 67(33-88) 62 (21-80) 0.65 50 (20-78) 78 (47-90) 0.02

Vitalitya 65 (45-75) 60 (45-75) 65 (50-80) 0.08 65 (55-78) 50 (35-68) < 0.005

General health 
perceptiona

55 (40-75) 50 (40-70) 60 (45-75) 0.06 58 (45-75) 55 (40-70) 0.53

Health changea 50 (25-50) 50 (25-50) 50 (25-50) 0.14 50 (25-50) 25 (0-50) 0.03

PCS scorea 44 (34-57) 44 (34-57) 44 (34-56) 0.90 42 (33-54) 42 (34-54) 0.97

MCS scorea 69 (48-74) 58 (43-73) 61 (51-75) 0.32 58 (49-74) 59 (40-74) 0.38

Data are medians (interquartile range) or N (%). aMann-Whitney U test was used to compare groups. bChi square test was used to compare groups.  
CVD = cardiovascular disease; PCS = physical component summary; MCS = mental component summary.
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models with the dimensions role functioning-physical, 
mental health or vitality compared with the models without 
these dimensions.
The score on the role functioning-physical dimension 
expresses the problems in daily life caused by a physical 
condition. The positive association with mortality implies 
that experiencing fewer problems in daily life was associated 
with an increased mortality risk, which is counterintuitive 

and has not been previously reported. A possible explanation 
could be that these frail patients are accustomed to living 
with substantial limitations in functioning, and therefore 
scored low on this dimension. In addition, and probably even 
more relevant, this scale may be inappropriate for nursing 
home residents as the scale is composed of four individual 
questions which relate to work or daily activities. Finally, the 
results could be due to a type 1 error.

Table 2. Relationship between HRQOL, all-cause mortality, and successful rehabilitation 

All-cause mortality (N = 159) Successful rehabilitation (N = 123)

Model 1
HR (95%CI)

Model 2
HR (95%CI)

Model 1
HR (95%CI)

Model 2
HR (95%CI)

Physical functioning 0.97 (0.88-1.07) 0.99 (0.89-1.10) 1.06 (0.97-1.16) 1.05 (0.96-1.16)

Social functioning 1.04 (0.91-1.17) 1.03 (0.91-1.17) 1.02 (0.93-1.13) 1.00 (0.90-1.12)

Role functioning-physical 1.03 (0.98-1.09) 1.08 (1.02-1.15) 0.99 (0.93-1.05) 0.98 (0.92-1.05)

Role functioning-emotional 1.01 (0.96-1.06) 1.01 (0.96-1.06) 1.00 (0.96-1.04) 0.99 (0.94-1.03)

Mental health 0.83 (0.75-0.94) 0.86 (0.75-0.98) 1.08 (0.97-1.21) 1.06 (0.94-1.20)

Bodily pain 1.01 (0.94-1.08) 1.01 (0.94-1.08) 0.94 (0.89-1.00) 0.96 (0.90-1.03)

Vitality 0.87 (0.78-0.97) 0.88 (0.77-0.99) 1.08 (0.97-1.21) 1.03 (0.92-1.16)

General health perception 0.90 (0.80-1.00) 0.91 (0.81-1.03) 1.00 (0.90-1.10) 1.00 (0.89-1.12)

Health change 0.93 (0.85-1.02) 0.95 (0.87-1.05) 1.08 (1.00-1.17) 1.07 (0.99-1.17)

PCS 0.97 (0.84-1.13) 1.02 (0.88-1.20) 1.00 (0.87-1.15) 0.99 (0.84-1.15)

MCS 0.90 (0.78-1.03) 0.91 (0.88-1.06) 1.05 (0.92-1.20) 1.00 (0.87-1.15)

Model 1 is the unadjusted model. In Model 2 we adjusted for age, gender, smoking, DM, history of CVD, hypertension, BMI, history of pulmonary 
disease, history of psychiatric disease, length of stay, and the number of medications. The hazard ratios refer to a 10-point higher score on the 
RAND-36 dimensions. HR = hazard ratio; CI = confidence interval; PCS = physical component summary; MCS = mental component summary. Bold 
values correspond to a p-value of 0.05 or less.

Table 3. Cox regression analyses and predictive capability for all-cause mortality. The Harrel’s C statistic and the 
R2 for evaluating predictive capability the addition of HRQOL dimension role functioning-physical, mental health 
or vitality to model 2

All-cause mortality (N = 159) Hazard ratio
(95% CI)

Harrell’s C 
(95% CI)

R2

(95% CI)
Harrell’s C*
(95% CI)*

R2*
(95% CI)*

Role functioning-physical (model 1) 1.03 (0.98-1.09) 0.55 (0.49-0.61) 0.01 (0.01-0.11) NA NA

Role functioning-physical (model 2) 1.08 (1.02-1.15) 0.69 (0.62-0.75) 0.15 (0.09-0.43) 0.67 (0.61-0.73) 0.14 (0.07-0.41)

Mental health (model 1) 0.83 (0.75-0.94) 0.61 (0.55-0.68) 0.06 (0.00-0.19) NA NA

Mental health (model 2) 0.86 (0.75-0.98) 0.69 (0.63-0.75) 0.17 (0.10-0.42) 0.67 (0.61-0.73) 0.14 (0.07-0.41)

Vitality (model 1) 0.87 (0.78-0.97) 0.59 (0.52-0.66) 0.05 (0.01-0.17) NA NA

Vitality (model 2) 0.88 (0.77-0.99) 0.68 (0.62-0.74) 0.17 (0.10-0.42) 0.67 (0.61-0.73) 0.14 (0.07-0.41)

Model 1 is the unadjusted model. In Model 2 we adjusted for age, gender, smoking, DM, history of CVD, hypertension, BMI, history of pulmonary 
disease, history of psychiatric disease, and the number of medications. The hazard ratios refer to a 10-point higher score on the RAND-36 dimensions. 
HR = hazard ratio; CI = confidence interval; PCS = physical component summary; MCS = mental component summary. * Harrell’s C values and R2 for 
the models without the HRQOL dimensions role functioning-physical, mental health or vitality.
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The mental health and vitality dimensions were inversely 
associated with mortality, which was as we had expected 
and confirmatory to results from prior studies in different 
populations.26-30 The mental health dimension is related 
to depression and anxiety and the vitality scale is related 
to fatigue and apathy. In a previous study in a nursing 
home setting, only physical functioning was significantly 
related to mortality.16 Despite the fact it was a nursing 
home population, the study population was very different 
compared with the present study. Mainly long-term 
residents were included and a high percentage (26%) of 
these residents had cancer, which may have resulted in 
different complaints and limitations, resulting in different 
HRQOL scores, but also in a different mortality risk. 
Within the rehabilitation department, the dimension role 
functioning-physical was positively related to mortality. 
Within the somatic department no relation with HRQOL 
and mortality was found. This difference in results 
between the somatic and rehabilitation department could 
be explained by the fact that patients rehabilitating in a 
nursing home are potentially physically more frail after a 
recent acute hospital admission. Patients in the somatic 
department are chronic patients and used to their physical 
status. Furthermore, patients admitted to the rehabilitation 
department were older compared with patients on the 
somatic ward. Because of the sample size, we cannot 
exclude that the stratified results concerning the somatic 
group were subject to a type 2 error.
Another study in community-dwelling elderly described 
a significant relationship between all subscales and 
mortality.31 In comparison with the present study, these 
community-dwelling elderly were not admitted patients but 
were selected by a demographic registration system, which 
probably explains the difference in HRQOL scores and may 
explain the other relationship with mortality. 
In the present study the physical and mental component 
summary scores were not significantly related to all-cause 
mortality. This can be explained by the fact that the 
component summary scores are calculated from nine 
health dimensions, while only three health dimensions 
were significantly related to mortality. Besides, this could 
also be due to the sample size or the duration of follow-up. 
A previous study in community-dwelling elderly patients 
with type 2 diabetes showed that MCS was only associated 
with mortality after an extended and long-term follow-up 
period.29 If HRQOL is indeed only related to mortality after 
a long follow-up period, using HRQOL for these prognostic 
capabilities will be irrelevant as a long follow-up is not 
feasible in an old and frail population. 
Although our study showed that the dimensions role 
functioning-physical, vitality and mental health were 
an independent risk factor for mortality, based on a 
minimal increase in Harrell’s C values when adding 
role functioning-physical, vitality or mental health to the 

adjusted models, one may conclude that the additional 
value of these dimensions in mortality prediction is 
apparently very limited. It is important to realise that 
this study group is a group of frail patients with much 
comorbidity. Even in the fully adjusted models, the C 
value was lower than 0.70, indicating the poor predictive 
capability of the overall model.

HRQOL and successful rehabilitation
The results of the present study showed no significant 
association between HRQOL and successful rehabilitation. 
We hypothesised that higher HRQOL scores would be 
associated with successful rehabilitation. Due to better 
physical, emotional and social well-being, rehabilitation 
targets would be achieved sooner. Assessing changes 
in HRQOL could be used to measure improvements in 
relation to the rehabilitation process. 
Although HRQOL was not significantly associated with 
successful rehabilitation, there was an inverse relationship 
between a history of psychiatric disease and successful 
rehabilitation (HR 0.41 [95% CI 0.24-0.69]). In previous 
studies the relationship between depressive symptoms 
and functional recovery has been described in post-stroke 
patients.32,33 Depression has a negative effect on recovery in 
functional status and treatment of depressive symptoms 
leads to enhanced rehabilitation. 
Several previous studies showed improvements in HRQOL 
after different types of rehabilitation in diverse patient 
groups (stroke, COPD, cardiac problems, cancer),11,14,34,35 
but the aims of these studies differed from the aim of the 
present study. In the present study we aimed to investigate 
the exact opposite, whether HRQOL could influence 
the rate of successful rehabilitation. To the best of our 
knowledge, there are no validation studies regarding the 
use of the RAND-36 in rehabilitation patients. Concerning 
its use in a nursing home population, a validation study 
has been performed.19 It can be questioned if the SF-36 
or RAND-36 is a valid instrument in a nursing home 
population. Possibly, the SF-36 or RAND-36 could only be 
used for subgroups of rehabilitation patients, such as those 
with a higher cognitive and physical functioning.
Although we cannot exclude the possibility that 
rehabilitation itself may have positive consequences for 
HRQOL, the current study shows that baseline HRQOL 
is not related to an increased chance of successful 
rehabilitation. 

Strengths and limitations
The main strengths of this study were the prospective 
design, the possibility to take into account the number of 
variables adjusted for in the multivariate model, and the 
representative group of nursing home patients. 
Representativeness was based on the fact that 86% of all 
admitted somatic or rehabilitation patients during the 
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study period participated in the present study. In addition, 
admission to a Dutch nursing home requires approval of 
a central indication committee and finally, the nursing 
home facility in the present study was a general nursing 
home, with somatic, psychogeriatric and rehabilitation 
departments, comparable with other Dutch nursing homes.
There were also limitations. Firstly, due to the observational 
design it was not possible to establish a causal relation 
between HRQOL and mortality. Secondly, the RAND-36 
questionnaires were not completed in 14% of the sample 
and this could have led to an uncertainty in the effect 
estimate. On the other hand, missing data were not 
significantly associated with mortality or successful 
rehabilitation: HR 0.89 (95% CI 0.47-1.71) and HR 1.41 
(95% CI 0.47-4.23), respectively. The inability to complete 
questionnaires is a frequently observed problem in geriatric 
studies and indicative for severe morbidity. However, 
previous studies that investigated the RAND-36 had a lower 
response rate compared with present study.29,30,36 
Thirdly, the adequacy of using the RAND-36 questionnaire 
within a nursing home population has been questioned 
in different studies.4,19 An important issue is that the 
RAND-36 entails several potentially inappropriate 
questions for this population.4,19 Due to the high 
heterogeneity in the nursing home population in general, 
the use of the RAND-36 could be more suitable for 
subgroups of rehabilitation patients, such as those with a 
higher cognitive and physical functioning.19

Fourthly, we did not investigate changes in HRQOL. A 
change in HRQOL could possibly have predicted mortality 
more accurately.37 Fifthly, successful rehabilitation was 
defined as discharge to home or a home for the elderly, 
where they remained self-reliant. As a consequence, 
patients with a worse outcome after rehabilitation but 
with a highly adapted home environment (e.g. stair lift, 
homecare, meal service) might have been discharged 
sooner. Finally, our study sample is rather small and 
therefore our results may be a matter of coincidence. 
Confirmation of our results in other studies is necessary, 
preferably performed with HRQOL at several moments 
during rehabilitation.

C O N C L U S I O N S 

HRQOL was significantly associated with mortality for three 
dimensions, but partly in opposite directions. The additional 
value of HRQOL in mortality prediction is very limited. 
There were no independent associations between HRQOL 
and successful rehabilitation. The evaluation of HRQOL is 
important as a goal on its own; however, this study did not 
provide evidence for an association between HRQOL and 
successful rehabilitation within a nursing home population.
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A P P E N D I X

Table 1. Baseline characteristics for somatic and rehabilitation department and patients with missing and without 
missing data 

Characteristic Somatic 
patients
N = 36

Rehabilitation 
patients
N = 123

p-value Missing data
N = 25

Without 
missing data
N = 159

p-value

Demographics

Agea 80 (61-85) 82 (76-86) 0.01 82 (78-91) 79 (75-85) 0.16

Female genderb 22 (61%) 89 (72%) 0.20 17 (68%) 111 (70%) 0.86

BMI, kg/m2a 28 (23-32) 25 (23-28) 0.02 26 (23-29) 27 (23-29) 0.64

Hypertensionb 23 (64%) 101 (82%) 0.02 23 (92%) 124 (78%) 0.10

History of CVDb 20 (56%) 47 (38%) 0.06 16 (64%) 67 (42%) 0.04

Diabetes mellitusb 14 (39%) 54 (44%) 0.59 6 (24%) 68 (43%) 0.08

Dementiab 3 (8%) 8 (7%) 0.70 10 (40%) 11 (7%) < 0.001

Psychiatric diseaseb 22 (61%) 32 (26%) < 0.001 13 (52%) 54 (34%) 0.08

Pulmonary diseaseb 7 (19%) 33 (27%) 0.37 8 (32%) 40 (25%) 0.47

Current smokerb 9 (25%) 12 (8%) 0.02 3 (12%) 21 (13%) 0.87

Number of medicinesa 9 (7-12) 9 (6-10) 0.57 9 (8-13) 9 (6-11) 0.15

Measurements

Physical functioninga 5 (0-29) 15 (5-30) 0.02 - 10 (5-30) -

Social functioninga 50 (50-63) 50 (50-63) 0.99 - 50 (50-63) -

Role functioning- 
physicala

63 (0-100) 0 (0-25) < 0.001 - 0 (0-50) -

Role functioning- 
emotionala

100 (0-100) 67 (0-100) 0.12 - 83 (0-100) -

Mental healtha 66 (48-84) 68 (60-80) 0.29 - 68 (56-80) -

Bodily paina 68(45-100) 57 (22-78) 0.02 - 67 (22-80) -

Vitalitya 55 (31-79) 65 (50-75) 0.19 - 65 (45-75) -

General health 
perceptiona

53 (40-79) 55 (45-75) 0.72 - 55 (40-75) -

Health changea 50 (25-50) 50 (25-50) 0.20 - 50 (25-50) -

PCS scorea 53 (39-69) 42 (33-54) 0.03 - 44 (34-57) -

MCS scorea 62 (46-76) 59 (48-74) 0.89 - 69 (48-74) -

Data are medians (interquartile range) or N (%).aMann-Whitney U test was used to compare groups. bChi Square test was used to compare groups.  
CVD = cardiovascular disease; PCS = physical component summary; MCS = mental component summary.
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Table 2. Relationship between HRQOL and all-cause mortality stratified by type of department, only adjusted for 
age and gender 

Somatic department (N=36)
HR (95%CI)

Rehabilitation department (N=123)
HR (95%CI)

Physical functioning 0.90 (0.70-1.15) 1.01 (0.90-1.14)

Social functioning 1.07 (0.79-1.47) 1.04 (0.90-1.20)

Role functioning-physical 1.05 (0.93-1.18) 1.05 (0.98-1.14)

Role functioning-emotional 1.01 (0.91-1.12) 1.00 (0.94-1.05)

Mental health 0.93 (0.76-1.14) 0.80 (0.69-0.94)

Bodily pain 0.94 (0.82-1.08) 1.03 (0.95-1.13)

Vitality 0.85 (0.70-1.02) 0.90 (0.77-1.04)

General health perception 0.93 (0.78-1.12) 0.85 (0.74-0.99)

Health change 0.85 (0.70-1.02) 0.96 (0.86-1.06)

PCS 0.91 (0.71-1.20) 1.01 (0.83-1.22)

MCS 0.93 (0.74-1.17) 0.87 (0.71-1.04)

The hazard ratios refer to a 10-point higher score on the RAND-36 dimensions. HR = hazard ratio; CI = confidence interval; PCS = physical component 
summary; MCS = mental component summary. Bold values correspond to a p-value of 0.05 or less. 

Table 3. Relationship between HRQOL and all-cause mortality stratified to rehabilitation department, adjusted for 
all selected confounders (the results for the total group are presented for comparison)

All-cause mortality (N=159)

Total group (N=159)
HR (95%CI)

Rehabilitation department (N=123)
HR (95%CI)

Physical functioning 0.99 (0.89-1.10) 1.02 (0.91-1.15)

Social functioning 1.03 (0.91-1.17) 1.02 (0.88-1.18)

Role functioning-physical 1.08 (1.02-1.15) 1.08 (1.00-1.18)

Role functioning-emotional 1.01 (0.96-1.06) 1.00 (0.94-1.06)

Mental health 0.86 (0.75-0.98) 0.85 (0.72-1.01)

Bodily pain 1.01 (0.94-1.08) 1.04 (0.95-1.13)

Vitality 0.88 (0.77-0.99) 0.94 (0.80-1.10)

General health perception 0.91 (0.81-1.03) 0.90 (0.78-1.05)

Health change 0.95 (0.87-1.05) 1.00 (0.90-1.13)

PCS 1.02 (0.88-1.20) 1.05 (0.87-1.28)

MCS 0.91 (0.88-1.06) 0.91 (0.75-1.12)

Adjusted for age, gender, smoking, DM, history of CVD, hypertension, BMI, history of pulmonary disease, history of psychiatric disease, and the 
number of medications. The hazard ratios refer to a 10-point higher score on the RAND-36 dimensions. HR = hazard ratio; CI = confidence interval; 
PCS = physical component summary; MCS = mental component summary. Bold values correspond to a p-value of 0.05 or less.


