Utility of Accelerometer and Physical Activity Questionnaire for estimating Habitual Activity in Patients with Kidney Disease
Background
Dietetic advice regarding energy intake in patients is difficult without estimating physical activity level. There may also be benefits to adjusting the quantity of dialysis according to the activity level of the patient.  It is essential to have a validated tool for physical activity estimation in patients with kidney disease. Our aim in this study was to evaluate Recent Physical Activity Questionnaire as a tool for estimating physical activity across the whole spectrum of chronic kidney disease.
Methods
We recruited patients across all CKD stages, dialysis and transplant. Physical activity was measured by a wrist-worn accelerometer (Actigraph Link 3D) which the participants were asked to wear continuously for 7 days. Each study subject was administered the Recent Physical Activity Questionnaire (RPAQ) at the end of the seven day period. RPAQ enquires about time spent on activities at home, at work and on recreational activities in the preceding 4 weeks. Each activity was assigned a Metabolic Equivalent of Task (MET) value as per the Compendium of Physical Activities. Mean Daily MET was calculated for each participant. Mean daily MET was used to categorise participants’ activity level with <1.2 being sedentary, 1.2-1.5 being light active and >1.5 being active.
Results
Data from 125 subjects were analysed. The proportion of dialysis, transplant and CKD patients were 48%, 29.6% and 22.4% respectively. Mean age was 58.8 years (64% males). Mean daily MET from questionnaire and accelerometer was 1.33 (±0.23) and 1.37 (±0.22) respectively. There was significantly higher proportion of dialysis patients in the sedentary group with higher proportions of transplant and CKD patients in the light active and active groups (p = 0.005). Also, light active and active group had significantly higher proportion of younger patients (<65 years of age) compared to sedentary group (p<0.001). There was no difference in proportion of different sexes across the various activity groups. Mean daily MET from RPAQ correlated significantly with number of steps per minute measured using the accelerometer (r = 0.395, p < 0.001). There were significant differences in steps per minute across the three RPAQ activity groups (p =0.001 by ANOVA). Accelerometer-derived MET was significantly different across the activity groups in dialysis patients (p = 0.04) but a similar finding was not noted in transplant and CKD patients. Rather than the activity-related energy expenditure, steps per minute correlated better with patient-reported activity measures.
Conclusion
Physical activity level is significantly low in dialysis patients compared with those with renal transplant and CKD. This low level activity was partially captured by the RPAQ questionnaire. Accelerometers have been developed and calibrated in active, healthy individuals and may be underestimating activity levels in CKD patient population. Activity measures estimated from RPAQ were only moderately correlated with accelerometer-derived measures. Further studies are warranted to develop tools to estimate physical activity in predominantly sedentary population such as those with kidney disease.
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