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Abstract
Background: A key goal of geriatric rehabilitation is the improvement of health-related quality of life (HRQoL). 

Although recommended in several medical guidelines the measurement of HRQoL is not yet routinely performed 
and it is not yet examined, whether and how this could be routinely measured in an in-patient geriatric rehabilitation 
setting.

Method: In a prospective cross-sectional study, 86 patients from our rehabilitation clinic completed the SF-36 and 
the EQ-5D-5L. We analysed the questionnaires’ feasibility and suitability operationalized in the needed assistance, 
the amount of time for completion, occurring questions and missing values.

Results: 46.5% of the participants needed strong assistance completing the SF-36 with an average completion 
time of 11:36min. Items concerning the physical dimensions showed the most missing values as well as items referring 
to ‘daily activities, at work or at home’. 41.9% of the participants relied on strong assistance for the completion of the 
EQ-5D-5L. The item referring to ‘usual activities as e.g. work’ had the most missing values.

Conclusion: The general feasibility of the SF-36 and EQ-5D-5L for measuring HRQoL in in-patient geriatric 
rehabilitation could be confirmed. However, the EQ-5D-5L seems to be more suitable for a routinely use. Due to the 
items, mental health might be underrepresented compared to the SF36. 
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Introduction
The improvement of health-related quality of life (HRQoL) is the 

central overriding goal of geriatric rehabilitation [1,2]. Its measurement 
becomes more important [3] and is recommended in different 
guidelines [4-6]. However, it is performed neither extensively nor 
routinely, mainly due to the fact that the most appropriate measurement 
remains unclear. The SF-36 and the EQ-5D-5L are two questionnaires 
measuring HRQoL. They are increasingly used worldwide [7,8], both 
have good validity and reliability [9,10], are suitable for older adults 
[11,12] and are recommended for rehabilitation procedures [4-6]. 

Research Questions
The present study seeks to answer the question whether the SF-36 

and EQ-5D-5L questionnaires are feasible and

suitable in an in-patient geriatric rehabilitation setting for routinely 
use as a self-completion measurement. The time for completion of the 
SF-36 and EQ-5D-5L questionnaires as well as the extent of required 
assistance are depictured, in addition by the missing values. 

Methodology
Participants

Between January 20, 2016 and March 18, 2016, 86 multimorbid 
geriatric in-patients (69.8% women, average age 80.98 y, SD=7.4) of 
the Clinic for Geriatric Rehabilitation at the Diakonissenkrankenhaus 
Mannheim completed the SF-36 and the EQ-5D-5L during the first 
three days of their stay. The recruitment rate was 58.1% and the dropout 
rate 11.3%. The patients’ primary diagnosis can be found in Appendix 1 
in the supplementary data on the journal website.

Materials

HRQoL was evaluated using the SF-36 version for self-completion, 
and the EQ-5D-5L along with its visual analogue scale (VAS) to self-rate 
health quality. EQ-5D-5L indices were calculated with the ‘Crosswalk 
Index Value Calculator’ provided on the EuroQol website [13]. The 
questionnaires’ feasibility and suitability were operationalized in the 
extent of needed assistance, time for completion, and missing values. 
The number of questions asked/comments made about single items as 
an indicator of comprehension problems was documented. Moreover, 
we compared the results with representative German samples.

Statistical analysis

The data collection and statistical evaluation were carried out with 
SPSS (IBM, version 19). The relationship between the EQ-5D-5L and the 
SF-36 was examined with the Pearson correlation coefficient using two-
tailed significance testing (α=5%). Multiple t-tests were calculated for the 
comparisons between the current sample and the German representative 
samples (α=1%, conservative α-level due to multiple testing).
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Results
Feasibility of the SF-36 and EQ-5D-5L

The amount of time the patients needed for the completion of 
the SF-36 and EQ-5D-5L is shown in Table 1 as well as the extent of 
needed assistance. Patients in the category ‘no assistance’ completed 
the questionnaires completely on their own. The category ‘some 
assistance’ comprises patients who could complete the questionnaires 
alone but had questions of understanding which were answered by the 
investigator. All items were read out loud by the investigator to patients 
in the category ‘strong assistance’ (Appendix 2 ‘reasons for strong 
support’ on the website).

Missing values

Items of the SF-36 dimensions Social Functioning, Role Physical, 
Role Emotional, and Pain had the most missing values (soc2 N=8; 
rolph1, rolph4, rolem3 N=6 each; pain2 N=7). Furthermore, 50% 
(23/46) of the participants who self-completed the questionnaire 

omitted one or more items. As not enough items were answered, the 
SF-36 summary scores could not be calculated for six participants from 
this group. 27.5% (11/40) of the patients who received strong assistance 
omitted one or more items (Figure 1). For one participant the summery 
score could not be calculated. 

The EQ-5D-5L index values of nine rehabilitation patients could 
not be calculated due to missing data. All missing values were on item 
3. Participants showed the most amount of comprehension problems 
for this item (N=15, Appendix 3 on the website). All participants were 
able to place a value on the EQ-5D-5L visual analogue scale. 

HRQoL questionnaire results
The mean value of the SF-36 Role Physical dimension was the 

lowest (M=14.61, N=81, SD=26.89), the one of the Social Functioning 
dimension the highest (M=59.88, N=86, SD=32.03). All data in detail 
are depicted in Table 2. Floor and ceiling effects were considered present 
if more than 20% of the patients achieved the worst score (0/100), the 
best score (100/100) respectively. The Role Physical dimension showed 
very pronounced floor effects (70.4% of patients achieved 0/100) and 
the Role Emotional dimension showed both floor and ceiling effects 
(51.3% or 33.8% achieved 0/100 or 100/100). The EQ-5D-5L mean 
index value was M=0.60 (N=77, SD=0.27). The mean value of EQ-5D-
5L VAS was M=59.24 (N=86, SD=20.68).

Comparisons with representative samples

Compared to the SF-36 German representative sample of the oldest 
age group (>70 years, N=457) from 1998 [14] the mean scale scores 
of the geriatric rehabilitation patients were significantly lower in all 
dimensions (p<.0001) (Appendix 4 on the website). Comparisons with a 
representative sample for the EQ-5D-5L of German individuals aged 75 
and over (N=247) Szende et al. [15] show that the mean index value of 
the current sample is significantly lower (p<.0001, M=0.77, SD=0.204). 
The results of the VAS of the EQ-5D-5L differ not significantly (M=60.5, 
SD=23.57) from results of the here presented study.

Correlation of the SF-36 with the EQ-5D-5L

We carried out correlation analysis comparing the index values 
of the EQ-5D-5L with the physical (PCS) and mental summary scores 
(MCS) of the SF-36. A significant moderate relationship between the 
PCS and the EQ-5D-5L index value was found (r=0.34, p<0.01). The 
MCS of the SF-36 did not correlate significantly with the index values 
of the EQ-5D-5L (r=0.23, p=0.052).

Discussion
Feasibility and suitability of the SF-36 and EQ-5D-5L

The present study confirms that both questionnaires can be 
completed by multimorbid geriatric rehabilitation inpatients in general. 
However, almost half of the participants needed strong assistance to 
complete the SF-36. Considering the limitations in human and time 
resources the suitability of the SF-36 for a routinely measurement of 
HRQoL, as recommended [4-6], is questionable for the in-patient 
geriatric rehabilitation setting. The additional time staff would need 
to spend for the assistance would be enormous (e.g. 267.1 hours/year 
for a medium-sized rehabilitation clinic with 1200 patients/year). The 
EQ-5D-5L can be handled quickly and without major complications. 
It seems therefore suitable for routinely use in an in-patient geriatric 
rehabilitation setting. The focus of the EQ-5D-5L, however, is on 
physical health. The use of the EQ-5D-5L would thus result in less 
consideration of mental health, as opposed to the use of the SF-36. The 
difference in the items relating to mental health becomes evident in the 

SF-36 No assistance Some 
assistance

Strong 
assistance Total

M 14:11 13:07 11:36 12:29
SD 10:22 05:22 03:45 05:10
N 6 (7%) 40 (46.5%) 40 (46.5%) 86 (100%)

EQ-5D-5L
M 03:02 04:15 03:06 03:42
SD 01:45 02:18 01:10 01:57
N 5 (5.8%) 45 (52.3%) 36 (41.9%) 86 (100%)

M: Mean Value, SD: Standard Deviation, N: Sample Size

Table 1: Needed assistance and duration of the completion of the SF-36 and the 
EQ-5D-5L. The values displayed for means and standard deviations represent time 
in minutes.
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Corresponding dimensions: rolph: Role-Physical, rolem: Role-Emotional, pfi: 
Physical Funcitioning, pain: Bodily Pain, soc: Social Functioning.
Figure 1: Amount of patients showing comprehension problems with single 
items of the SF-36 dimensions (i.e. questions/comments). Items with a lower 
score than 5 are not shown; N=86.

Scores PF RP BP GH VT SF RE MH PCS MCS
M 26.85 14.61 43.07 47.70 34.27 59.88 40.83 56.07 29.07 43.64

SD 24.40 26.89 32.69 15.32 18.50 32.03 45.92 19.86 8.37 11.52
N 86 81 86 86 85 86 80 85 79 79

M: Mean Value; SD: Standard Deviation; N: Sample Size; PF: Physical 
Functioning; RP: Role-Physical; BP: Bodily Pain; GH: General Health; VT: Vitality; 
SF: Social Functioning; RE: Role-Emotional; MH: Mental Health; PCS: Physical 
Component Summary; MCS: Mental Component Summary 

Table 2: Descriptive statistics for the dimensions and the summary scores of the 
SF-36.
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lack of correlation between the mental health measures of the SF-36 
with the EQ-5D-5L indices. 

Contents of the items

In line with previous studies, it seems that elderly people omit 
items which seem to be not relevant for them [11]

[12]. This lead to a high amount of missing data, especially in 
the SF-36. The participants of the present study regarded questions 
of the dimensions Role Physical and Role Emotional about complex 
movements as inappropriate and were irritated by the addition of 
phrases like ‘with daily activities, at work or at home’. To counteract 
these problems modification of the respective items should be 
explored, for example with the goal of another phrasing as has been 
already suggested [12] or a larger range of answer options. Müller et 
al. developed a SF-36 version suitable for hospitals [16]. They left out 
the critical item phrasing ‘at work or at home’. The alteration resulted 
in a decreased number of missing values, when carrying out the survey 
with in-patients. However, mostly due to the fact that the questions 
themselves were not changed, this version has not become widely 
accepted in practice.

The questions of the EQ-5D-5L seem to be more suitable for 
geriatric rehabilitation in-patients. The answers are phrased in 
whole sentences which simplifies the understanding and hence self-
completion. Nonetheless, item 3 which refers to ‘usual activities (e.g. 
work, family or leisure activities)’ irritated some participants. All nine 
missing EQ indices couldn’t be calculated due to the missing value of 
item 3.

Floor and ceiling effects of the SF-36

Floor and ceiling effects may arise due to the polar question form 
employed, which only allows for two answer options and was used for 
both the Role Physical and the Role Emotional dimension. The effects 
may also reflect physical limitations that necessitated rehabilitation 
in the first place. Data of indication-based rehabilitation clinics show 
similar results [17].

Comparisons with representative samples

Compared with representative samples the SF-36 and EQ-5D-5L 
scores reflect clearly the physical deficits which have led to geriatric 
rehabilitation. The very low ratings on the SF-36 physical dimensions 
and clearly higher values for the mental dimensions might be explained 
the ‘satisfaction paradox’ [18]. Moreover, there is good cause to 
hope for improvement in day-to-day functioning and for increased 
participation in social life [19] as patients are usually able to go back 
home after in-patient geriatric rehabilitation [20,21]. The fact that the 
EQ-VAS scores differ not significantly between the representative and 
rehabilitation sample may be also explained by the satisfaction paradox.

Limitations

Limitations of the present study are the observational character, 
the sample of only one institution as well as the sample size itself.

Conclusion
The results of this study confirm the general feasibility of the SF-36 

and the EQ-5D-5L with indicated substantive modifications to improve 
efficiency and accuracy for measuring HRQoL in multimorbid geriatric 
rehabilitation in-patients. However, the items of the Role Physical, Role 
Emotional and Physical Functioning dimensions of the SF-36 and item 
3 of the EQ-5D-5L need to be optimized for the geriatric rehabilitation 

setting. With regard to the limited time and human resources, the EQ-
5D-5L seems to be more suitable than the SF-36 for a routinely use 
in geriatric rehabilitation clinics. Due to the items of the EQ-5D-5L, 
mental health might be underrepresented compared to the SF36.
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