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Insufficient pain assessment 
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• 2000: 4% ‐ 7% of hospitals have a frequent pain assessment

• Acutal: 2/3 of the hospitals asses pain at least once a day

Bremerich et al, 2001; Karling et al. 2002; Emons et al. 2016; Stamer et al. 2005;
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Introduction

 An adequate assessment tool is crucial for effective pain 
management
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Day of surgery 1. postoperative day

n = 845

25%20%

Pain during hospital stay:
 Graz: 61% 
 Literature: 40 – 87%

Avian et al. 2016b

adequate?
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Introduction

 Numeric scales are too complex for children

 The Faces Pain Scale‐revised (FPS‐r) has been developed as a 
linear interval scale.

 In research different approaches are used for analysis:
● parametric analyses (e.g. Birnie et al., 2016)
● nonparametric analyses (e.g. de Azevedo et al., 2014)
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Introduction: Development of FPS-r

….. …..

99 faces

1. scroll back and forth through the facial expression
2. a number between the 0 and 5 endpoints (i.e. 1, 2, 3, or 4) and asked to adjust the 

facial expression until it was perceived to correspond to that scale value of pain 
intensity.

3. 20 trial per number
4. in sum 80 trials per respondent

0 5

Hicks et al. 2001 5
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Introduction: Development of FPS-r

6Hicks et al. 2001



The primary aim of the current study was to evaluate the 

scale properties of the FPS-r and therefore assess whether 

the assumption that they have the properties of an interval 

scale holds. 
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Aim of the Study

7Hicks et al. 2001



 Analysis of responses:
● response categories order
● response category widths
● fit of three different item response theory models for polytomous 

responses (Ostini and Nering, 2006). 
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Methods 

8

 Category
response curves



 Analysis of responses:
● response categories order
● response category widths
● fit of three different item response theory models for polytomous 

responses (Ostini and Nering, 2006). 
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Methods
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 Category
boundary curves



 Analysis of responses:
● response categories order
● response category widths
● fit of three different item response theory models for polytomous 

responses (Ostini and Nering, 2006). 

IRT Model Scale

Rating scale model interval

Graded response model ordinal

Partial credit model nominal
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Methods
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 Three different samples

Sc
al
in
g 
pr
op

er
tie

s 
 F
PS
‐r
 –
Al
ex
 A
vi
an

Methods
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Sample Pain items n Age (years) f/m

1 Avian et al. 2016a 3 246 14.4 ± 2.0
range: 10 ‐ 18

101/145

2 Avian et al. 2017 9 240 14.7 ± 1.9
range: 10 ‐ 18

103/137

3 Avian et al. 2017 3 2266 13.3 ± 2.7
range: 4 ‐ 18 

1041/1200 
(missing: 25)



 Response category order
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Results
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ordered

Sample 1 Movement yes
Worst yes
At rest yes

Sample 2 worst yes
getting up from bed yes
turning over in the bed yes
coughing no
lying in bed yes
eating yes
drinking yes

Sample 3 Movement yes
Worst yes
At rest yes



 Response category widths
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Results
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-64% -31% -52%

smallest category
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Results

14

-64% -45% -38%

-56% -20% -2%

smallest category
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Results
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-44% -38% -41%

smallest category



 Response category widths
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 Fit of three different item response theory models for 
polytomous responses 
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AIC AICc BIC SABIC
RSM vs. PCM
sign. (df; χ²)

Study 1 RSM 1789.1 1789.7 1817.2 1791.8 .131 (8; 12.5)
GRM 1779.5 1782.5 1842.6 1785.5
PCM 1792.6 1795.0 1848.7 1798.0

Study 2 RSM 3120.3 3121.2 3155.1 3123.4 <.001 (12; 67.4)
GRM 3062.7 3070.4 3160.1 3071.4
PCM 3076.9 3081.5 3153.4 3083.7

Study 3 RSM 17107.5 17107.6 17153.3 17127.9 .052 (8; 15.4)
GRM 16936.7 16937.0 17039.7 16982.5
PCM 17108.1 17108.4 17199.7 17148.9



 Responses to the FPS-r cannot be assumed interval scaled.

• Nonparametric parameters (e.g. median, interquartile range) or the 
number of patients above/below a certain pain level should be used.

• Parametric parameters (e.g. mean, standard deviation) for reporting 
FPS-r responses should not be used.

 In children/adolescents no influence of age (data not shown) 

 Similar results in: 
• other pain scales (data not shown)

• adults (data not shown)

 In general: Responses to pain scales cannot be assumed 
interval scaled. (e.g. numeric rating scale, FPS-r)
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Conclusion
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