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Evaluation of the accuracy of an artificial intelligence-driven blood collection waiting
time prediction system and an approach to improving outpatient satisfaction.

VEHREEY, AUISOZY, THWR?Y, HEEY, LR

Abstract
Objective: Longer outpatient blood collection waiting times significantly lower patient satisfaction. Given
that physical reductions in wait times are often constrained by limited medical resources, this study aimed
to evaluate and enhance an Artificial Intelligence (AI)-driven blood collection waiting time prediction
system designed to provide highly accurate estimated call times to mitigate patient anxiety.
Methods: We refined the Al-driven prediction model. To optimize prediction accuracy, we integrated
patient-specific clinical variables—such as predicted venipuncture difficulty and the use of a wheelchair or
stretcher—with real-time operational data, including blood collection booth utilization.
Results: Following these systematic refinements, the model’s prediction accuracy (defined as an error
margin < 4 minutes) improved significantly from 91.6% to 92.2%. Regarding the disclosure of predicted
times via printed slips, favorable patient ratings increased from 54.5% to 81.3% relative to the pre-
intervention phase.
Conclusion: Providing precise waiting time estimates effectively alleviates psychological stress and
anxiety associated with temporal uncertainty. In clinical settings where structurally reducing physical
waiting times is unfeasible, implementing highly accurate time-prediction systems could serve as an

intervention to improve patient satisfaction.
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= 384.16
n=>384.16/(1+(384.16 - 1)/2500) )

= 384.16/(1+0.0766) = 333.1
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(P<0.001) (Table 2).

Table 1 The age distribution and number of patients evaluated during the evaluation period.

Preliminary investigation period Validation period
(September 4, - October 31, 2024) (November 1, 2024 - March 31, 2025)
n (%) n (%)

Total 9,175 23,333
under 10 69 (0.8 158 (0.7)
10s 205 (2.2) 518 (2.2)
20s 368 (4.0) 686 (2.9)
30s 430 (4.7) 1,053 (4.5)
40s 877(9.6) 2,129 (9.1)
50s 1,322 (14.4) 3,364 (14.4)
60s 1,738 (18.9) 4,410 (18.9)
70s 2,488 (27.1) 6,707 (28.7)
80s 1,505 (16.4) 3,880 (16.6)
90-plus 173 (1.9) 428 (1.8)
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Table 2 Accuracy of Al-predicted blood collection call times relative to actual times in two hospital settings
(Okazaki Medical Center vs. Fujita Health University Hospital).

Predictions Predictions Predictions Predictions
Institution Evaluation period Patients, n within 1 within +2 within £3 within £4
minute, % minute, % minute, % minute, %
gi{:f;kl Medical September 4 - October 31, 2024 9,175 39.8 64.7 78.5 86.5
Pujita Health September 19, 2023 - November 30, 2024 271,167 53.6 78.1 89.5 94.8
University Hospital ’

Table 3 Patient characteristics and mean blood collection time per patient group.
(Evaluation period: November 1, 2024 - March 31, 2025)

Duration from blood collection call to completion

Suitability for inclusion as an
additional factor

Mean duration

Median duration

8 minutes 47 seconds

7 minutes 41 seconds

4 minutes 56 seconds

3 minutes 3 seconds

4 minutes 35 seconds

4 minutes 30 seconds

4 minutes 14 seconds

3 minutes 19 seconds

ofo|l0O]|0O

3 minutes 38 seconds

2 minutes 40 seconds

2 minutes 58 seconds

2 minutes 49 seconds

Patient characteristics registered in the blood .
collection system Patients, n
Patients with difficult blood collection 72
[See notes] Target Patients 26
‘Wheelchair patient 105
Stretcher patients 574
Designated blood collector required 56
Patients requiring attention 9
Other than the above (not registered) 22,473

2 minutes 57 seconds

2 minutes 24 seconds
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Table 4

(B) Details of statistical analysis using McNemar’s test.

(A)

(A) Comparison of predictive accuracy after algorithm optimization using an identical timeframe and patient cohort.

Changes in predictive accuracy after

Predictions within +1

Predictions within +2

Predictions within *3

Predictions within +4

algorithm optimization minute minute minute minute
Before optimization, % 47.9 73.1 85.5 91.6
After optimization, % 50.9 74.7 86.4 92.2
McNemar’s test P value <0.0001 <0.0001 <0.0001 <0.0001

(B)

Change in prediction classification after

Predictions within +1

Predictions within *+2

Predictions within +3

Predictions within *4

algorithm optimization minute minute minute minute
Cases reclassified from concordant to
e 1,645 850 387 193
Cases reclassified from discordant to
A 2,321 1,224 580 311
No change, n 19,367 21,259 22,366 22,829
2025/09/16 9:31:16 2025/09/16 13:30:00
®mE S #mE S
1234567 0064064
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Fig. Examples of the estimated call time printed on the blood collection number slip. If the
estimated call time is < 4 minutes, the message 'You will be called shortly' is printed.
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Table 5 Comparison of patient survey results regarding printed predictions of waiting times. (One person did not
respond to the pre-print questionnaire, and five people did not respond to the post-print questionnaire.)

Before implementation | After implementation P val
(n=2385) (n=2343) vatue
Very useful / Somewhat useful, n (%) 210 (54.6) 279 (81.3)
<0.0001
Not very useful / Not useful at all, n (%) 175 (45.5) 64 (18.7)

Table 6 Comparison of survey results across actual waiting time categories. (One person did not respond to the
pre-print questionnaire, and five people did not respond to the post-print questionnaire.)

Under 5 5to 10 10 to 15 15 to 20 Over 20
.. . . . . . . Total
Actual waiting time minutes minutes minutes minutes minutes (n=2343)
(n=161) (n=131) (n=36) (n=11) (n=4)
Very useful, n (%) 63 (39.1) 69 (52.7) 22 (61.1) 8 (72.7) 1 (25.0) 163 (47.5)
Somewhat useful, n (%) | 69 (42.9) 38 (29.0) 6 (16.7) 1 (9.1 2 (50.0) 116 (33.8)
Not very useful, n (%) 26 (16.2) 20 (15.3) 7 (19.4) 2 (18.2) 1 (25.0) 56 (16.3)
Not useful at all, n (%) 3 (1.9) 4 (3.1) 1 (2.8) 0 (0) 0 (0) 8 (2.3)
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