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[Abstract] Objective To explore the application effect of health failure mode and effect analysis (HFMEA) in
the collection and management of blood gas analysis samples in Intensive Care Unit (ICU). Methods The HFMEA
project team was set up to apply HFMEA to carry out risk assessment and cause analysis of blood gas analysis sample
collection process and work out targeted improvement measures. In Peking University Binhai Hospital (Tianjin Fifth
Central Hospital), the 1 846 blood gas samples of ICU patients treated before using HFMEA (January to April 2020) were
selected as the control group, and 1 839 blood gas samples of patients treated after applying HFMEA (May to August
2020) were selected as the intervention group. The first puncture success rate, qualified sample rate [including sample
without agglutination, sample with blood volume > 1 mL, and sample without bubbles] and incidence of hematoma were
compared between the two groups, the nurses' comprehensive ability to manage specimens of arterial blood gas analysis
(including theoretical knowledge, practical skills, and total scores) and differences in satisfaction degree with the specimen
management between doctors and nurses were recorded. Results In the intervention group, the success rate of the first
arterial puncture and the qualified rate of specimens were significantly higher than those in the control group, while the
incidence of hematoma was significantly lower than that in control group [success rate of the first arterial puncture: 98.1%
(1 804/1 839) vs. 94.47% (1 744/1 846), incidence of no coagulation in specimens: 98.65% (1 814/1 839) vs. 95.77%
(1 768/1 846), incidence of blood volume of sample > 1 mL: 99.29% (1 826/1 839) vs. 96.10% (1 774/1 846), incidence
of specimen without bubbles: 99.35% (1 827/1 839) vs. 96.42% (1 780/1 846), incidence of hematoma: 2.12% (39/1 839)
vs. 2.65% (49/1 846), all P < 0.01]. There was no significant difference in the proportion of delayed detection between
intervention group and control group [2.66% (49/1 839) vs. 2.44% (45/1 846), P > 0.05]. The nurses' practical skills and
total scores of blood gas analysis specimens management in the intervention group were obviously higher than those in

the control group [score of practical skills: 46.10+2.94 vs. 39.78 +5.67, total score: 91.87 +3.47 vs. 81.52 +6.20, both
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P < 0.01], and there were no significant differences in the nurse theoretical scores between intervention group and control
group (44.60 +2.78 vs. 43.37+2.56, P > 0.05). The total satisfaction degrees of doctors and nurses in the intervention
group were markedly higher than those in the control group [total satisfaction of doctors: 100.0% (16/16) vs. 87.5%
(14/16), total satisfaction of nurses: 87.5% (42/48) vs. 79.2% (38/48), both P < 0.05]. Conclusions The application
of HFMEA mode can effectively screen the failure mode of blood gas analysis, standardize the operation process of nurse
blood gas analysis, ensure the quality of blood gas samples, elevate the satisfaction degrees of doctors and nurses on

blood gas analysis management and improve the quality of nursing.
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