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Neutral lateral fingertip-to-floor distance

can be derived from height 

Sofia Ramiro, Astrid van Tubergen, Carmen Stolwijk,
Désirée van der Heijde, Robert Landewé
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42 Chapter 4

Spinal mobility is one of the core outcome measures used in axial spondyloarthritis as 
recommended by the Assessment of SpondyloArthritis international Society (ASAS) 1,2. Among 
the commonly used spinal mobility measures, lateral spinal flexion (LSF) is considered to be 
the most sensitive to change and has therefore been included as one of the domains in the 
ASAS 5/6 response criteria 3,4. 

LSF is measured as the difference between two marks placed on the thigh, one in a neutral 
standing position and the other in maximum lateral flexion 2. Alternatively, LSF can be 
calculated as the difference in the lateral distances between middle fingertip-to-floor (FTF) in 
the neutral position (neutral FTF) and middle FTF in maximum latero-flexion (maximum flexion 
FTF) 2. In this second LSF measurement, it may sometimes erroneously and accidentally 
happen that only the maximum flexion FTF is recorded. This prohibits calculation of the LSF 
unless neutral FTF could be obtained by another method. Because neutral FTF is a static 
measure, we hypothesised that it would be highly correlated with height and it would be 
possible to derive its value from height. 

Data from the MOBILITY-study were used. Details of this study have been published 
elsewhere 5. Briefly, this was a cross-sectional study, including healthy volunteers, with 
recruitment stratified by age, gender and height to assure a balanced distribution. Spinal 
mobility measures as recommended by the ASAS were performed. These included LSF, for 
which both components (neutral FTF and maximum flexion FTF) were registered separately. 
These were measured with the participant standing with heels and back against a wall without 
bending the knees or trunk. The correlation between neutral FTF and height was established 
using Pearson’s correlation. Univariable linear regression was performed with neutral FTF 
as the outcome and height as the independent variable and a regression equation was 
obtained in order to derive neutral FTF from height. Interactions with age and gender were 
tested. The difference between the original value for neutral FTF and the derived one was 
investigated. 

A total of 393 participants were included. The correlation coefficient between neutral FTF and 
height was 0.92. Neutral FTF could be derived from height through the following equation: 
neutral FTF = -4.379 + 0.415 * height (figure 1), which showed a very good fit of the data (R2 
= 0.84). The average original neutral FTF was 68.4 cm (SD 5.54). The difference between the 
original neutral FTF and the calculated value was on average only 0.0000052cm (SD 2.22). 
The relationship between neutral FTF and height was not influenced by age or gender. 

We hereby show that neutral FTF can be reliably obtained from height using a simple equation. 
This allows the calculation of LSF in a situation in which FTF has only been registered in 
maximum flexion as neutral FTF can be obtained from height. Deriving one anthropometric 
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measure from another has frequently been performed for other measures, as, for example, 
to estimate height from the arm span or from the upper limb anthropometry 6,7. Establishing 
a regression equation to derive one measure from another gives further insight into the 
relationship between two variables and allows the use of one of the values in replacement of 
the other in case of missing values. The effect of loss of height on the proposed derivation 
of neutral FTF from height should be further tested but is expected to have only a significant 
impact with major reduction in height. This proposed derivation of neutral FTF from height 
should be tested in another sample. In conclusion, we hereby propose an equation to derive 
neutral FTF from height, enabling reliable imputation of cases with missing values and, in 
turn, enabling the calculation of LSF.

Figure 1 - Fingertip-to-floor distance on a neutral standing position over height with corresponding regression 
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