
Figure 1 Person-item distribution plots for revised scales.  
The range of QOL attained by subjects is plotted on the top axis against QOL 
measured by individual scale items on the bottom axis.

The WHOQOL-BREF Provides a Valid Measure of Quality of Life in 
Post Polio Syndrome

Instruments which measure factors beyond traditional morbidity and mortality are important in order to plan and develop servicesfor 
post polio syndrome (PPS) across the world.  The WHOQOL-BREF was developed as a measure of quality of life (QOL) which is applicable 
cross-culturally. The scale provides a measure of QOL across four separate health domains: physical health, psychological, social 
relationships and environment. The aim of this study was to evaluate the WHOQOL-BREF in a large PPS population, using the Rasch model.
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Introduction

Recruitment
Patients were recruited through a 
supraregional clinic and from volunteers 
obtained through the British Polio 
Fellowship. All subjects were sent an 
information pack which included the 
WHOQOL-BREF and a questionnaire to 
establish the presence of diagnostic 
features of PPS.

Rasch Analysis
Rasch analysis provides a method for 
transformation of ordinal scores into 
interval measures. To fit the Rasch model a 
scale must measure a single construct 
(unidimensionality), the relative difficulty 
of an item must remain constant across all 
ability levels of respondents (invariance of 
items), and the scale should not behave 
differently across different subgroups of a 
population (differential item functioning).  

Data Analysis
Data was analysed with a systematic, 
iterative procedure which examined 
evidence of misfit or violation of the 
assumptions of the Rasch model. 

�ƒThe person separation index (PSI) was 
used to assess internal reliability. 
Reliability was sufficient if the PSI was 
>0.70.
�ƒChi squared statistics were used to assess 
fit to the Rasch model.
Misfit was present if the p value was <0.05, 
after a Bonferroni correction.
�ƒUnidimensionality was tested by 
comparing a series of independent t-tests.  
Significant multidimensionality was 
indicated if the lower confidence interval 
for the number of significant tests was > 
5%.

Where evidence of misfit to the model was 
found, further investigation was performed 
to look for evidence of misfitting items, 
local dependency or differential item 
functioning (DIF).   Problems identified 
were corrected by combining or deleting 
items to create a revised scale and the 
analysis was repeated. 

Targeting
Targeting of each scale to this PPS 
population was assessed by person-item 
distribution plots which plot the range of 
QOL recorded by persons in the study 
against the range measured by items in 
each subscale.

Method
Recruitment
271  subjects completed the scale; mean age was 66.7y (sd=8.15) and 64% were female. 

Fit to the Rasch Model
Reliability and fit statistics for the original and revised subscales are shown in table 1. The 
physical, psychological and environment subscales were revised by combining items to 
correct for local dependency (physical and psychological health), multidimensionality 
(physical health and environment) and DIF (physical health, psychological health and 
environment). The social relationships domain showed fit to the Rasch model but had 
insufficient reliability and was too short to reliably test the assumption of unidimensionality. 

An attempt to validate a higher order measure of QOL was made by combining all items from 
the 4 subscales. The original 24-item scale showed misfit to the model due to significant 
inter-item dependence and multidimensionality (analysis 8). Combining the items into 4 
testlets according to their original subscale achieved fit to the Rasch model (analysis 9) but 
there was significant DIF by gender in the physical health testlet. This cancelled out at the 
test level by combining the physical health and social relationships domains (analysis 10).  

Targeting
Figure 1 shows person-item distribution plots for each subscale.   The social relationships 
domain was poorly targeted with 34/271 subjects falling outside of the range covered by the 
subscale.  The physical health, psychological and environmental subscales were well targeted 
with only 1, 3 and 10 subjects respectively falling outside the range.  Targeting was excellent 
in the combined 4-domain scale with none of the subjects falling outside the range of the 
scale.

Results

�ƒEach of the 4 original subscales were shown to fit the model by combining items.  Item 
deletion was not required thereby preserving the construct validity of the original scale.

�ƒThe 4-domain scale was shown to meet the assumptions of the Raschmodel in a PPS 
population.  The summed score can therefore be used as a simple ordinal estimate of QOL 
and can be converted to a linear scale which can be used in parametric statistical analysis.  

�ƒCompared with the original subscales of the WHOQOL-BREF, the combined 4-domain scale 
provides a more reliable and better targeted measure to assess QOL in people with PPS.

Discussion

Table 1�t Fit statistics for original and revised scales.  Squares 
are highlighted green where the assumptions of the model 
are met and red where the assumptions are breached.

Table 1
Analysis Reliability 

(PSI)
Overall fit % significant t -

tests (lower CI)

Physical Health

1. Original Scale
0.75

�$2 = 59.2 
p<0.001

8.0 (5.3)

2. Combined items 15, 
16, combined items 
10,17, 18

0.70
�$2 = 12.0 
p=0.447

1.5

Psychological Health
3. Original Scale

0.79
�$2 = 37.7 
p=0.004

7.4 (4.8)

4. Combined items 5,6 
0.75

�$2 = 19.7 
p=0.185

4.9

Social Relationships
5. Original Scale

0.63
�$2 = 12.5 
p=0.188

N/A

Environmental
6. Original Scale

0.80
�$2 = 21.2 
(p=0.63)

7.4 (5.3)

7. Combined items 12, 25
0.80

�$2 = 20.7
(p=0.48)

6.0 (3.4)

Combined 4 -Domain 
Scale 
8. Original Scale

0.90
�$2 = 182.9
(p<0.001)

16.2 (13.6)

9. Items combined by 
subscale

0.80
�$2 = 12.2
(p=0.53)

5.4 (2.8)

10. Combined physical 
and social subscales

0.84
�$2 = 4.7
(p=0.86)

5.0 (2.3)
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