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      Background

      
				In uroflowmetry examination, patients are
				usually instructed to intake a large volume of water and wait
				until the bladder is full. The association between the volume
				of water intake and the waiting time before uroflowmetry
				is unknown. The aim of this study is to investigate the
				relationship between the volume of water intake and the
				waiting time prior to uroflowmetry.			


       


      Methods

      
				This trial was designed as a randomized,
				researchers, caregivers and patients blinded, superiority
				trial with three parallel groups and primary endpoint of
				waiting time prior to the uroflowmetry study based on
				the volume of patients’ water intake. Randomization was
				performed by block randomization with a 1:1:1 allocation.
				Patients scheduled for uroflowmetry at the Urology Clinic of
				Cipto Mangunkusumo Hospital were enrolled from March
				2013 until December 2013. The eligibility criteria were
				male patients with ages above 50 years and body mass index
				18.5–24.9 kg/m2.			


       


      Results

      
				A total of 83 patients was randomly assigned into
				3 study groups: 300 ml (28 patients), 400 ml (28 patients),
				and 500 ml (27 patients). All patients were included in final
				analysis. Mean waiting time were 85.1±59.8 min, 107.2±70.4
				min, and 66±28.4 min for patients intake 300, 400, and 500
				ml of water respectively (p=0.07). The final bladder volumes
				for three groups were statistically different (262.4±130.8 ml,
				289.4±126.2 ml, 359.2±137 ml; p=0.02).			


       


      Conclusion

      
				The volume water intake of 300–500 ml did
				not affect waiting time before uroflowmetry. Increasing
				water intake at least 500 ml added the final bladder
				volume and shorter the waiting time.			
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				Lower urinary tract symptoms (LUTS) is
				a collection of complaints consist of three
				groups: storage, voiding, and post micturition
				symptoms.1 The prevalence of LUTS in elderly
				male population is approximately 20–30%, and
				nocturia is common in 30 to 59-year-old men.2,3
				In 2008, 45.2% of world population experienced
				one symptom of LUTS. It is expected that the
				prevalence will rise to 63.6% in 2018.4			


			
				Therefore, before the uroflowmetry study,
				patients should fill their bladder. The influence
				of water intake on waiting time before
				uroflowmetry study is unknown. There are no
				consensus guidelines on safe preparation or
				imaging modalities for pre-procedural fluid
				hydration.9 Patients are usually asked to drink
				plenty of water to achieve a full bladder and
				wait until they have a desire to urinate.7 The
				disadvantage of this method is some patients
				feel uncomfortable with a full bladder, and some
				other patients have their bladder not fully filled
				for uroflowmetry study. By knowing the amount
				of fluid intake, it will reduce excessive fluid intake
				and facilitate hospital to calculate unit cost of
				uroflowmetry. Another advantage of knowing
				time required before uroflowmetry study is that
				patients, doctors, and nurses can predict how
				long patients should come, so that patients and
				doctors do not have to wait too long. In this study,
				we investigated the influence of water intake on
				waiting time prior to uroflowmetry.			


			 

      
        METHODS

      



			 

			
				This trial was designed as a randomized,
				researchers, caregivers and patients blinded,
				superiority trial with three parallel groups
				and primary endpoint of waiting time prior to
				the uroflowmetry study based on the volume
				of patients’ water intake. Randomization was
				performed by block randomization with a 1:1:1
				allocation. The trial was completed, and there
				was not any change in protocol design. The trial
				received ethical committee, and informed consent
				was obtained from each patient (47/H2.F1/
				ETIK/2013). The trial was conducted at the
				Urology Clinic of Cipto Mangunkusumo Hospital,
				Jakarta, from March 2013 until December 2013.			


			
				The eligibility criteria were male patients who
				will have uroflowmetry examination with ages
				above 50 years and body mass index (BMI) 18.5–
				24.9 kg/m2. The exclusion criteria were subjects
				have history of hematuria, urinary tract infection,
				renal insufficiency or urinary tract anomaly,
				hypertension, coronary heartt disease or
				congestive heart failure, diabetes mellitus, shock,
				residual urine ≥50 ml, history of operation or
				pelvic radiation, suprapubic mass, consumption
				of diuretic or anticholinergic.			


			
				The patients were asked to fill informed consent
				and personal data including age, occupation,
				education, blood pressure, height, and weight.
				History and physical examination were taken
				in relation to research status of patients. The
				blood level of urea, creatinine, glucose, and
				urinalysis were also determined. The patients
				were asked to measure bladder volume and
				urinate, and then the examiner checked the
				residual urine.			


			
				Patients who have met the inclusion criteria were
				mL randomly divided into three groups. The first
				group was given water about 300 ml (group A),
				the second group was given water about 400
				mL (group B), and the third group was given
				water about 500 ml (group C). For the allocation
				of participants, a block randomization by a
				computer-generated list of random number was
				used by researchers with no clinical involvement
				in the trial. After the nurse had obtained patient’s
				consent, she contacted a staff member who was
				independent during the recruitment process for
				allocation consignment. The allocation sequence
				was concealed from researchers, caregivers, and
				patients. Each patients was given a sealed-bottle,
				and description amount of water given was
				contained in a sealed envelope. All sealed-bottles
				have same dimension, color, and appearance. The
				period of drinking was ten minutes. The patients
				did not allow drink or urinate until they felt
				first sensation of micturition. The staff member
				noted time and bladder volume when the subject
				wanted to urinate for the first time at the same
				day with randomization. Bladder volume was
				assessed by ultrasonography. The staff member
				who obtained outcome measurement was not
				informed of the group assignment. The staff
				who delivered the intervention did not take the
				outcome measurements.			


			
				The primary outcome was the relationship
				between the volume of water intake and the
				waiting time before uroflowmetry study. The
				secondary outcome was the relationship between
				the volume of water intake and the total bladder
				volume before uroflowmetry.						


			
				Water intake is defined by volume of water which
				was given by researchers to be taken by patients.
				The volume of water intake has been determined
				to 300 ml, 400 ml, and 500 ml. Waiting time is
				defined by the time from ingestion of water until
				first sensation of micturition. The time is noted in
				minutes.			


			
				The minimum total samples needed to have
				80% power to detect a significant difference
				(p=0.05, two-sided) were 27 for each group. The
				mean and standard deviation of quantitative
				Figure 1. The CONSORT 2010 flow diagram about the influence of water intake on waiting time before uroflowmetry procedure.
				The process consists of four phases: enrollment, allocation, follow-up, and analysis
				data were calculated and compared using oneway
				analysis of variance, statistical product and
				service solutions (SPSS) version 15.0. P<0.05 was
				considered statistically significant.			
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							Figure 1.
						
						
							The CONSORT 2010 flow diagram about the influence of water intake on waiting time before uroflowmetry procedure.
							The process consists of four phases: enrollment, allocation, follow-up, and analysis						
					

				

				 

				

       

      
        RESULTS

      


			 

			
				There were 91 patients who were eligible
				for the study. However, eight patients were
				excluded due to residual urine more than 50 ml.
				A total 83 patients were randomly assigned to 3
				study groups: 300 ml (28 patients), 400 ml (28
				patients), and 500 ml (27 patients). Flow diagram
				of the progress through the phases of a parallel
				randomized trial of three groups is shown in
				Figure 1.			


			
				The demographic and clinical characteristics of
				subjects in three groups are shown in Table 1.
				There were not any patients complain in relation
				to bladder discomfort during the trial.			


				
				 

				
					
						
							Table 1.
						
						
							Demographic and clinical characteristics of patients in each study group
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				The average waiting time and the total bladder
				volume between groups are described in Figure 2.
				There were no statistically significant differences
				in waiting time between three groups (p=0.07).
				The average waiting time was comparable for 300
				and 400 ml groups; however the 500 ml group
				had the least waiting time and variation. The
				total bladder volumes among the 3 study groups
				were higher in the 500 ml group among them all.
				The final bladder volumes for three groups were
				statistically different (p=0.02).			
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							Figure 2.
						
						
							Average waiting time (A) and total bladder volume before uroflowmetry (B). Analysis used One Way Anova with post
							-hoc Bonferroni. *mean±SD; †p<0.05						
					

				

				 

				

			 

      
        DISCUSSION

      


			 

			
				Uroflowmetry is the preferred examination tools
				for patient with LUTS complain. This examination
				required voiding volume between 150 ml and
				400 ml to achieve optimal result. An increase
				in volume water ingested increased the urine
				output, and we hypothesized that increasing the
				volume of water ingested would reduce the time
				needed to fill the bladder sufficiently prior to
				uroflowmetry.6–8						


			
				This study is the first study that investigated
				relationship between the water intake and the
				waiting time prior to uroflowmetry. The result
				of this study indicated that waiting time before
				uroflowmetry study reduced as the volume of
				water intake increased (300, 400, and 500 ml).
				However, this relationship was not significant
				(p=0.07). The possibility of this finding could be
				due to the small sample size or the insufficient
				volume of water intake to reduce waiting time.
				Jordan et al10 concluded that there was not any
				change in plasma renin and vasopressin after
				drinking 500 ml of water. Thus, the waiting time
				might be reduced if water intake was more than
				500 ml. No previous study recommended the
				volume of water intake for patients undergoing
				urine flow studies. The lack of consensus
				guidelines on pre-study fluid consumption could
				lead to adverse event due to excessive water
				intake. Some reports have been published about
				water intoxication before flow study caused
				severe hyponatremia and seizure.9,11,12 In this
				study, water intake of 300–500 ml was safe and
				did not cause any complains from patients. We
				suggest patients should take more than 500 ml of
				water prior to uroflowmetry.			


			
				A study about the influence of water intake
				on waiting time prior gynecologic abdominal
				ultrasound concluded that differences in the
				volume of water intake (range 300–500 ml) did
				not affect waiting time before transabdominal
				ultrasound examination. The possible reason is
				the inadequate sample size. Another possibility is
				the volume of water ingested was not sufficient
				enough to reduce waiting time.13 The previous
				study is in accordance with our study. We used
				the same volume of water (range 300–500 ml)
				and did not find significant differences in waiting
				time. As suggested by previous study, larger
				sample size may be needed.			


			
				This study also showed that increasing water
				intake significantly added total bladder volume.
				The minimum water intake of 300 ml was
				sufficient to fill bladder of 262.4±130.8 ml. This
				volume of water might be enough to consume
				before uroflowmetry. The accuracy of residual
				urine measurement in men cannot be accurate
				as catheterization. Ultrasonography is poor for
				quantitative assessment of bladder volumes,
				particularly with volume below 48 ml. It is
				reported that inaccuracies from methods used
				in ultrasonography varied from 12.9% to 20%
				in adults.14 This study used ultrasonography to
				assess the residual urine before water intake
				and final bladder volume after water intake.
				This study used residual urine above 50 ml to
				exclude patients from randomization. Therefore,
				we can minimize the chance of ultrasonography
				inaccuracy in assessing the bladder.			


			
				The measurement of post-micturition residual
				urine that recorded before water load is different
				from that of recorded after increased water
				load diuresis. The residual urine volume after
				increased water load diuresis is larger than
				after normal bladder filling and voiding at first
				desire.15 In this study, we measured the bladder
				volume and asked the patients to urinate first.
				After that, the post micturition residual urine
				was remeasured. Thus, we can measure post-void
				residual urine volume that reflected everyday
				normal bladder filling.			


			
				This study has several limitations. There were
				some variables that could lead to bias including
				hydration status, previous activities of subject,
				and unpredicted blood loss. We cannot measure
				these factors to be considered as eligibility
				criteria. In history taking, we asked the patients
				whether they have history of hematuria,
				including education and occupation. We also
				checked urinalysis to confirm whether there
				was hematuria and assessed specific gravity to
				grossly determine hydration status of patients.
				The history of underlying disease could affect
				waiting time prior to uroflowmetry. Patients
				who have dominant storage complaints will have
				shorter waiting time. In addition to that, the
				intervention was implemented for male patients
				with LUTS, age >50 years old, and normal BMI,
				the results indicate that all male patients with
				that characteristic would not benefit from water
				intake 300–500 ml on waiting time before
				uroflowmetry study. Further studies by using
				larger sample sizes, more homogenous baseline
				characteristics, larger volume intake, and more
				accurate measurements methods are needed to
				confirm our findings. However, the characteristic
				patients included in this study covered most of
				patients who need uroflowmetry study in clinical
				setting. This suggests that this study result can be
				implemented in preparation of patients before
				uroflowmetry.						


			
				In conclusion, drinking volume of water of
				300 to 500 ml is safe for patients who undergo
				uroflowmetry, and patients should drink at least
				500 ml of water to increase bladder volume and
				reduce waiting time.			
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