
Patient walking intervals length increased by 43% in treatment 
time and 22% in non therapeutic time. The average length of the 
walking distance achieved per day increased to a total number by 
43%. Furthermore the average time spent per day during therapeu-
tic sessions  was increased by 12% between the two measurements.
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Physiotherapy and occupational therapy are currently described 
using the duration of treatment (days or weeks) and the frequency 
of the therapy sessions on a given day (on a daily or 3-to-5 days per 
week basis) multiplied by the minutes of a session (e.g. 30 or 45 min-
utes). The content is often ill-defined. The intensity is rarely reported. 
The finding hereinabove is mostly based on empirical observation. 
Physical therapy and other therapeutic intervention in rehabilitation 
settings tend to be a “Black Box”. We only poorly quantify or even 
interpret gait parameters, sedentary time and other activities per-
formed by the patients during supervised therapy sessions.  Using 
digital technology some of these shortcomings can be overcome. 
The cumulative parameters of walking and activity bouts may be, 
for instance, the duration of walking, the time in an upright or lying/
sitting position and the number of steps. In the study hereof , we 
analysed these parameters using digital sensors during single and 
group sessions of patients recovering from fragility fractures.

The present study is a secondary data analysis of a previous 
study (Kampe et al., 2021) that examined the improvement 
of physical activity (PA) and self-efficacy of fragility fracture 
patients. Changes in PA parameters were measured using the 
ActivPal3 sensor during the 1st and 3rd week of rehabilitation. 
One hundred four (n=104) patients participated (mean age 
82.5 years). The examined parameters were calculated during 
therapeutic and non therapeutic time were the average number 
of steps, time in upright position, walking duration, walking in-
tervals <10sec and the number of sit-to-stand transfers.

2. Methods

The analysis focused on the progression of different PA  
parameters between times of measurement. These were calcu-
lated according for both measurement days. Least-square means 
and mean differences with 95%-confidence intervals were calcu-
lated for each point in time. We performed the same approach 
for the duration of individual or group therapy. Statistical analy-
ses were performed using SAS 9.4.

The positive changes observed in the results of the previous 
research are attributed herein to the physical activation in non 
therapeutic activities as treatments did not account for more 
than 50% of patient’s PA in the Robert Bosch Krankenhaus clinic.
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Results
Patients received therapy sessions of 90-120 minutes per day. 

More than 50% of their daily walking and stepping activity 
was achieved during this period. With this amount of walk- 
ing most parameters increased significantly from baseline 
to the second measurement. The number of steps increased 
by 30%, the mean time in an upright position increased by 
26% and the mean time spent walking increased by 49%.
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ActivPAL3 and similar sensors did seem to underestimate 
the counting of slow walking steps (< 0.5 m/ sec). It is therefore 
thoughtful to include new sensors in future trials. We acknowl-
edge that the chosen sample is not fully representative for geri-
atric rehabilitation.

Future studies should report at least a minimum data set 
of PA and mobility parameters during supervised therapy 
sessions. While measurements such gait speed or Time Up-
&Go represent capacity, they do not give insight into min-
imum or optimal levels of therapy. An extension of instru-
mented assessment to assess asymmetry, gait variability, stair 
climbing, turning and other parameters could be useful.

This research would not have been able to be conducted without the contribution 
of Robert Bosch Krankenhaus research lab members. We appreciate their opin-
ions, time, and involvement in the study. We also thank each and every one of our 
colleagues who helped to make this study possible. 

4. Discussion
Fragility fractures of octagenerions and nonagenerarions are 

sometimes considered as end-of-life events and treatment is 
considered futile. Many studies including the recent Cochrane 
Review on hip fracture rehabilitation (Handoll et al., 2021), tell 
a different story; that more than half of this population has a 
significant life expectancy and rehabilitation makes a differ-
ence in terms of disability, care home admission and mortality.  
As part of future trials and clinical services we trust a process 
evaluation shall include a quantified description of mobility 
during physiotherapy and other therapeutical interventions. 
To the best of our knowledge this is one of the first studies that 
quantified gait activities during therapeutic sessions using a 
sensor based approach. That means that the content, duration, 
frequency and intensity is required in order to describe the min-
imum, optimum and maximum gains of inpatient and outpa-
tient rehabilitation programs. This can be considered as a land-
mark for future clinical trials and research activities in this field.
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consort diagram and baseline 
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