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Abstract 

Purpose: This paper promotes use of a 3-dimensional 
computer-based digitizer to repeated scoring the osteo-
porosis functional disability of the patients during physio-
therapy. The direct purpose is to present our research on 
the use an standardized anatomical pictures enabled by this 
technology. The novel method for judging the validity of 
scores drawn from visual inspection was proposed. 

Material and methods: For each patient from group of 41 
women menaced with osteoporosis the collection of four 
skeletal pictures was obtained. Two double-blinded scoring 
of these pictures were carried out by experienced physio-
therapists. The statistical analyses were focused on proba-
bility (Pr) that scoring was made by random. 

Results: It was proved that probability Pr<1 significantly. 
Moreover, with maximum likelihood estimate (MLE) value 
of Pr was approximated as Pr<0.2. 

Conclusions: The visual inspection, carried out by com-
paring one standardized image with another, or one with 
many, offers there a good alternative to questionnaires used 
to examine health-related quality of life. Moreover, there 
measurements carried out with 3-dimensional digitizer can 
be used instead of (or as completion to) more expensive 
and more invasive measurements like radiography or ultra-
sonography.
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Introduction

The aims of an individual physiotherapy program should 
be formulated in terms of functional independency and recom-
mended levels of physical activity or, more generally, in terms of 
health-related quality of life. In common use there are numer-
ous questionnaires, in these strictly related to disability under 
study [1]. But it is known that adaptation of questionnaire or 
even a simple Likert scale to use them in other language or/and 
in other social environment constitutes a burdensome and long-
time process, without any guarantee of a success [2]. The visual 
inspection, carried out by comparing one standardized image 
with another, or one with many, offers there a good alternative 
[3] on condition of keeping proper procedures for data acquisi-
tion and statistical analyses [4]. Before all, there the anatomical 
(histological) pictures should be distinguished from diagnostic 
ones. The latter need not be accurate in all details, but just 
opposite, they must allow the user to extract useful information. 
The practical problem was how prepare the anatomical images, 
which should be physiologically representative for examined 
patients as well as standardized for blinded comparisons. 
Authors recommended there data visualization approach used 
in the computer system Metrecom [5]. The main idea is to deal 
with basic three-dimensional anatomical model, which can be 
modifying accordingly to given patient’s properties. In other 
words, the used algorithms are similar to that of the Chernoff 
faces [6], but they operate with three-dimensional surface [7] 
instead two-dimensional curves. 

Material and methods 

In the experiment the therapeutic group of 41 women were 
twice examined with Metrecom computer-based system. This 
instrument uses a touch probe that was placed on various pal-
pated landmarks of the patient’s body. The computer recorded 
positions of probe and then created 3-dimensional image in its 
memory, that can be used to display and print 2-dimentional pic-
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tures. There two quite different approaches may be taken to the 
subjective scoring of visual information. Under the traditional 
one the pictures were collected into patient’s histories and the 
physiotherapists score each history separately from others. In 
this study the double blinded scoring was organized in a simple, 
uncomplicated way. First, all identification data about patients 
and time of measurements were hidden on the pictures. Then 
physiotherapists two times divided all collection of 82 pictures 
into 9 ordered classes of preference basing on his/her subjective, 
holistic opinion. The raw statistical material obtained in such 
way consists of two independent orderings of the same set (in 
our experiment: 82) pictures, what gives a good starting point 
to many classical statistical procedures like Sperman rank cor-
relatiom, Kendall’s coefficient of concordance, test of goodness-
of-fit (e.g. chi-square) [8]. 

Results 

Examined approach was shown practicable and valuable. 
Two session of a preferential ordering, separated with enough 
long relax, took together no more than 1-2 hours. The statistical 
analyses rejected hypothesis that scoring were by random with 
significance p<0.0001. Moreover, with maximum likelihood 
estimate (MLE) value of random scoring was approximated as 
Pr<0.2. 

Discussion 

It was obvious that radiography cannot be applied in 
repeated examinations during rehabilitation. The 3-dimen-
sional computer-based digitizer dominates over other possible 
technologies with respect to time and expenditures necessary 
to obtain diagnostic material. Owing their low volume resulting 
digital information can be easy copied, transmitted, analysed 
and communicated in a lot different ways. Nevertheless, there 

some serious doubts on an accuracy and validity of these data 
arose [5,9,10]. Our research showed adequate application area 
(it mean a supervising progress of rehabilitation in therapeutic 
group) and a proper procedure for data acquisition that makes 
all method reliable. 

Conclusions

We have conducted experiment which confirmed our 
expectation in the matter and encouraged us to continue the 
research. 

References
1. Helmes E. Osteoporosis Functional Disability Questionnaire 

(OFDQ) function and disability or quality of life? Issues illustrated by 
the Osteoporosis Functional Disability Questionnaire (OFDQ). Quality 
of Life Research, 2000; 9: 755-61.

2. Hambleton RK, Patsula L. Increasing the Validity of Adapted 
Tests: Myths to be Avoided and Guidelines for Improving Test Adapta-
tion Practices, JATT 1999; 1(1): 1-30. 

3. Szczygiel A. Zaawansowana ocena postawy ciała i funkcji krę-
gosłupa jako istotne aspekty skojarzonego leczenia fizjoterapeutyczne-
go i  manualnego w przypadkach pacjentów z postawą skoliotyczną. Med 
Man, 2000; 4: 3/4: 18-22. 

4. Górkiewicz M, Ciszek E, Szczygieł A. (2004). New test and 
power analysis for repeated arrangements. 25th Ann Conf The Interna-
tional Society for Clinical Biostatistics, Leiden, 160. 

5. Norton BJ, Ellison JB. Reliability and concurrent validity of 
the Metrecom for length measurements on inanimate objects. Physical 
Therapy, 1993; 73: 266-74.

6. Friendly M. (2004). SAS Macro Programs: faces. On-line: 
url=http://www.math.yorku.ca/SCS/sasmac/ faces.htm 

7. Lotze W. Precision length measurement by computer-aided 
coordinate measurement. J Phys E: Sci Instrum, 1986; 19: 495-501.

8. Górkiewicz M., Kołacz J. Statystyka Medyczna. Podejście prak-
tyczne przy zastosowaniu programu MS Excel. Wyd. UJ, Kraków 2001. 

9. Ebrall PS. An estimation of the clinical error for the Metrecom 
compuret-assisted goniometr. Chiropractor Technique, 1993; 5(1): 1-4 

10. Mior SA, Kopansky-Giles DR, Crowther ER, Wright JG. A 
comparison of radiographic and electrogoniometric angles in adolescent 
idiopathic scoliosis. Spine, 1996; 21(13): 1549-55. 


