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Hypothesis / aims of study 

In our previous study, we introduced a smartphone-based uroflowmetry (UFM) device using acoustic 

analysis and reported a result comparable to that of contemporary office-based UFM. In the current 

study, we evaluated the usefulness of a novel acoustic UFM-based mobile app voiding diary (VD), 

which could record the voided volume automatically, by comparison with a conventional paper-

based VD. We specifically focused on the (1) compliance and (2) correlation between the two 

methods in male patients with lower urinary tract symptoms and benign prostatic hyperplasia. 

 

Study design, materials and methods 

A total of 113 patients were included and screened between December 2019 and June 2020. Among 

them, 35 patients were excluded because they withdrew informed consent (n = 5), were females (n 

= 5), did not complete both VDs (n = 13), or had no app-supported smartphone (n = 12). Finally, 

78 patients were enrolled, and a subsequent review of all data was performed. The analyzed data 

were as follows: (1) survey of convenience/satisfaction/preference comparing the two methods, (2) 

compliance regarding the completeness of both methods, and (3) the correlation of each metric 

(24-hour urine volume, nocturnal urine volume, nocturnal polyuria index, total number of voids, and 

the number of daytime voids, number of nocturnal voids, and maximal bladder capacity) between 

the two methods. 

 

Results 

The survey results of convenience, satisfaction, and preference were as follows. On a scale of 0 to 

10, the ratings for all three questions were higher than 8 in the acoustic UFM-based mobile VD app, 

and the rating for the question on the overall preference of the method was as high as 9. We also 

found a good correlation between the two methods for nocturnal urine volume (r = 0.55, p = 0.04), 

nocturnal polyuria index (r = 0.66, p = 0.23), the total number of voids (r = 0.9, p = 0.02), number 

of nocturnal voids (r = 0.83, p = 0.02), and maximal bladder capacity (r = 0.89, p = 0.04) (Figure). 



 

Interpretation of results 

To the best of our knowledge, our acoustic UFM-based mobile VD app was the first portable device 

recording voided volume automatically. In our previous study, we introduced a smartphone-based 

UFM device using acoustic analysis and reported a result comparable to that of contemporary 

office-based UFM [1]. The results showed an excellent correlation between acoustic and standard 

UFM with regard to maximum and average flow rates as well as voided volumes. In the current 

study, we expanded the research on VDs, and again confirmed the accuracy of the acoustic method. 

The current novel acoustic UFM-based mobile VD app could also provide longitudinal trends in the 

urodynamic parameters in a quantitative manner, which will be useful for healthcare providers and 

payers who need to pre-screen and monitor LUTS and BPH patients. 

 

Concluding message 

The acoustic UFM-based mobile VD app demonstrated favorable findings compared to the 

conventional paper-based VD. Future large-scale prospective studies are needed to further validate 

our results. 
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