Temporal relationship between objectively measured physical activity
and pain occurrence in patients with sickle cell anemia: a pilot study
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ABSTRACT
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INTRODUCTION:

Sickle cell anemia is caused by a mutation on the beta-globin gene, which leads to the production of abnormal hemoglobin. Under deoxygenated conditions, this hemoglobin may polymerize, causing red blood cells to adopt a
sickle-like shape. Acute painful vaso-occlusive crises observed in sickle cell anemia patients result from the obstruction of vessels by sickled red blood cells. Since hypoxemia is one of the main triggers of red blood cell sickling,
patients are usually recommended to avoid vigorous exercise. However, the adoption of sedentary lifestyles may prevent the development of physical activity-mediated adaptations that could have improved the clinical outcome of
the disease. The present study aims at exploring the temporal relationship between objectively assessed physical activity and pain occurrence In sickle cell disease patients.

METHODS:

Eighty sickle cell disease patients were recruited through the National Center for Blood Transfusion of Dakar, Senegal for the “drePAnon” study (UMIN000042826, UMIN-CTR Clinical Trial). The participants were given a wrist-worn
activity tracker equipped with an accelerometer and providing access to minute-by-minute physical activity data. The monitoring period lasted for 5 to 15 weeks. The participants also complete a pain diary. The data of 6 patients
(male only, 30 = 5 years old) with the highest quality of pain and physical activity data were used to perform the temporal statistical analysis. For each day of the monitoring period, 24 data features informing on the timing, duration,
and volume of 3 and 6 METs or more physical activity over periods of 24, 48, and 72 hours were extracted from the minute-by-minute activity tracker time series. The temporal relationship between the principal components of the 24
physical activity parameters and pain was tested using cross-correlation tests for each patient and for time lags of O to -5 days.

RESULTS:

Significant positive correlations between the principal component parameter of 3 and 6 METs or more physical activity and pain intensity were found in 3 of the 6 patients (correlation coefficients between 0.23 and 0.72). Interestingly,

the strongest correlations (i.e., correlation coefficient above 0.70) occur for a time lag of -3 days.
CONCLUSION:

The present study tends to confirm the potential temporal relationship between relatively high intensities of physical activity completed during daily life and later painful vaso-occlusive events in some subjects. The risk of
experiencing acute painful episodes on one given day may be related to physical behaviors that were performed 3 days before. Further studies are necessary to confirm these preliminary observations and to develop activity tracker-

based preventive strategies against vaso-occlusive events.
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Research objective
Exploring the temporal relationship between objectively assessed physical
activity and pain occurrence In sickle cell disease patients.

METHODS

Characteristics of the subject
- 68 sickle cell disease patients
- No confirmed VOC in the preceding 3 months
- No acute chest syndrome in the preceding 3 months
- No transfusion in the preceding 2 months
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National Center for Blood Transfusion of Dakar®

Collected data
- Minute-by-minute activity tracker time
- Pain intensity
- Monitoring period: 5~15 weeks

Wrist-worn activity tracker” Pain diary
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Subject characteristics in this study
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- The present study tends to confirm the potential temporal relationship
between relatively high intensities of physical activity completed during
daily life and later painful vaso-occlusive events in some subjects.

- The risk of experiencing acute painful episodes may be related to
physical behaviors that were performed between O to 5 days before.
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