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The number of articles relating to ICF is 
increasing since its release in 2001, both in 
journals and in books. A systematic 
literature review on the state of the art has 
been carried out by Jelsma (2009) [1],  who 
considered 243 papers, and by 
Cerniauskaite et al. (2011) [2], who 
considered 672 papers. 
This analysis represents a selective 
literature review, not exhaustive, as it 
considers only contributions applying some 
statistical tool on ICF data, and devoted to 
give special emphasis to the quantitative 
approaches adopted. 
In order to discuss how to design 
epidemiological studies to describe 
functioning and disabilities using ICF, a 
preliminary study has been carried out to 
analyze the statistical tools adopted in 
selected studies in relation to the results, 
design, and aims of the studies. 

Fifty-one papers were selected on the basis 
of the presence of some statistical data 
analysis applied to ICF data. 
The papers were from 21 different scientific 
journals but most of them (42%) were from 
Disability and Rehabilitation. 
Each paper was analyzed in order to 
describe the statistical methods adopted, 
considering separately descriptive tools and 
tests, correlation and heterogeneity 
measures, multivariate techniques, 
generalized and mixed models, and finally 
Rasch analysis. 

Despite the great increase of contributions 
devoted to different ICF issues, the adoption 
of advanced statistical tools is not 
widespread. The lack of use of statistical 
models seems not to be due to a reduced 
sample dimension (the mean sample size 
results significantly smaller in studies 
displaying some advanced statistical model 
or Rasch analysis) but seems mainly related 
to the aims pursued and to the context of 
the analysis. When statistical models were 
used, the choice of the statistical approach 
was driven by the data structure.  
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The choice of the statistical approach seems 
to be driven by the data structure ([3], [4], 
[5]) and not by the sample size (Table 1). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Finally, 5 papers (9.8%) were analyzed that 
considered Rasch analysis, together with 
other exploratory statistical methods, to 
assess the reliability of an ICF Core Set ([6] 
and [7]), to evaluate the metric of the 
qualifier scale, to test its possible use as a 
measuring tool ([8] and [9]), or to define 
groups of items according to the ICF 
framework [10]. The most adopted design 
study is characterized by cross-sectional 
datasets (Figure 1), which are generally 
analyzed through descriptive statistics and 
tests (65.1%), while longitudinal and panel 
data required mixed models in order to take 
account of the complex heterogeneity of 
observations (Figure 2 and Table 2). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1 - Distribution of the 51 papers by study 
design 

Figure 2 - Distribution of the 51 papers by study 
design and statistical tools 

The five papers using Rasch analysis to 
explore reliability of the ICF as a tool to 
measure clinical conditions had a sample 
size ranging from 25 to 437 and performed 
also descriptive statistics and tests, 
sometimes together with PCA. Papers 
applying statistical models defined the 
approach on the basis of dataset structure 
as pointed out in Table 2. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
All the contributions presenting advanced 
statistical approaches, displayed descriptive 
statistics and tests at an exploratory level. 

Table 2 - Statistical models applied with respect to 
the data structure 

Most of the papers (33; 64.7%) presented 
mainly descriptive analyses, sometimes 
enhanced with parametric or non-parametric 
tests (12), correlation coefficients (6), or 
inter-rater agreement measures (2).  
They were published between 2003 and 
2012 and generally considered cross 
sectional data (81%). 
Five papers (9.8%) introduced multivariate 
analysis techniques: confirmatory factor 
analysis to assess a theoretical model 
relating activities to domains of functions 
and ICF chapters; cluster analysis to define 
groups of people with common patterns of 
person-environment interaction or groups 
based on disability status to be compared 
with disease groups; and principal 
component analysis to derive a sub-
component structure under the ICF broader 
context.  
Statistical models were used in 8 papers 
(15.7%), published from 2005 to 2012, 
displaying generalized linear models, 
sometimes extended to hierarchical or 
longitudinal data or to a non linear covariate 
effect (Table 1). 

Table 1 - Statistical models applied with respect to 
the data structures 

Statistical 
Tools 

Applied 

Descriptive 
statistics - 

tests - 
correlation 

Multi 
variate 
analysis 

Statistical 
models 

Rasch 
model 

Min 
sample size 17 300 25 25 

Max 
sample size 258.187 112.601 30.175 437 

Median 
sample size 150,5 1.051 180,5 109 
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