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Abstract: Objective To systematically evaluate the differentiation of testing capability among 14 central blood station laborato-
ries in Gansu Province, identify key influencing factors, and provide a basis for the homogenized construction and quality im-
provement of regional blood station laboratories. Methods Taking the 14 blood screening laboratories of central blood stations in
Gansu Province in 2024 as study objects, an evaluation system comprising three dimensions (testing scale, testing capability, and
capability assessment) with a total of 17 indicators was constructed. The entropy weight method was used for objective weight-
ing, and the TOPSIS method was applied for comprehensive ranking. The ranking differences between testing capability and re-
source allocation were compared, and the efficiency of capability transformation was analyzed. Results The entropy weight
method showed that the top three indicators in terms of weight were the number of external quality assessment schemes from dif-
ferent sources participated in (16.611%), the total number of tests performed (10.490%), and the compliance rate of HIV Ag (Ab)
retesting (8.958%). The TOPSIS method revealed that the top three laboratories in comprehensive ranking were A (0.606), C
(0.555), and B (0.547), while the bottom three were L (0.447), J (0.469), and K (0.477). The comprehensive score of the best-per-
forming laboratory was 1.36 times that of the worst-performing one (=5.64, P=0.001 3). There was a notable mismatch between
testing capability ranking and resource allocation ranking, with some laboratories exhibiting characteristics of “high resource in-
put but low capability transformation” or “low resource input but high capability”. Conclusions The testing capability of blood
station laboratories in Gansu Province shows significant differentiation. External quality control participation, testing workload,
and retesting compliance rate are the core factors distinguishing capability levels. Hardware investment alone is insufficient to
improve capability; strengthening process management and quality control is a necessary approach to facilitate the synergistic
improvement of testing capability across regional blood station laboratories.

Keywords: blood station laboratory; testing capability; quality evaluation indicator; entropy weight method; TOP-
SIS method
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