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前言前言

全球逐漸進入消費者導向的市場。

醫療產業彼此間的競爭從價格競爭亦轉為品質
競爭。

1988年Donabedian以靶心模式來描述醫療品質，
醫療服務的提供，在技術上或溝通互動面醫療
人員都是主軸，要提升醫療品質人是重要的決
定因素。



各國之醫療文化皆認為，醫護人員有極高的專各國之醫療文化皆認為，醫護人員有極高的專
業能力、值得信賴，幾乎業能力、值得信賴，幾乎不會犯錯。不會犯錯。

美國國家科學院的附屬醫學研究機構美國國家科學院的附屬醫學研究機構

（（Institute of medicineInstitute of medicine，，20012001）發表針對醫療）發表針對醫療

錯誤的調查報告錯誤的調查報告””To Err is HumanTo Err is Human””，指出美國，指出美國

每年因可避免的醫療錯誤估計至少造成每年四每年因可避免的醫療錯誤估計至少造成每年四

萬四千人死亡，最多造成九萬八千人死亡。萬四千人死亡，最多造成九萬八千人死亡。

前言前言



To Err is Human!



前言前言

91.11.29北城醫院發生錯打疫苗事件。

91.12.9屏東崇愛診所誤將降血糖藥物當成抗組織
胺藥使用。

國內醫療品質和病患安全議題成為媒體、輿論與
醫界重視的焦點。

JCAHO在2001年修改評鑑標準，其指出醫療組織
每年至少要有一次在高風險的服務流程中執行風
險評估

風險評估的方法中「失效模式及效應分析」是
JCAHO支持醫界運用的分析評估方法。



目前台灣對病患安全的討論大多停留在醫療糾目前台灣對病患安全的討論大多停留在醫療糾

紛上，以系統性思維探討醫療錯誤之研究仍是紛上，以系統性思維探討醫療錯誤之研究仍是

罕見（何曉琪，罕見（何曉琪，20002000））

醫界以航空業飛行安全為標竿學習對象，選擇醫界以航空業飛行安全為標竿學習對象，選擇

台灣大型醫院急診部門病患安全之風險因素進台灣大型醫院急診部門病患安全之風險因素進

行探討。行探討。 （林宏榮，（林宏榮，20032003））

前言前言



醫院風險管理的範圍

行政作業與臨床

申報與審查

病歷管理

病患安全

財務

策略聯盟、顧客與社區關係

與其他醫療機構的合作關係

病患權利

告知病患

與病患及其他顧客溝通



醫院風險管理的範圍(續)

人力資源

缺勤/生產力

緊急事件的管理

職業安全管理

法律

科技

資訊科技

網際網路與遠距醫療

生物醫學科技



ECRI Risk Management Services
自評問卷

1. 跌倒的預防

2. 安全管理

3. 保全

4. 炸彈威脅

5. 醫療科技管理

6. 居家健康服務



ECRI Risk Management Services
自評問卷

7. 醫療人員專業證照

8. AIDS政策與處理程序

9. 預防尖銳物品的傷害

10. 洗腎

11. 靜脈注射

12. 病患走失或逃跑



ECRI Risk Management Services
自評問卷

13. 危險物品管理

14. 門診手術、病人出院計畫

15. 預防嬰兒綁架

16. 消毒

17. 備用系統與程序

18. 雷射安全



19. 用電安全

20. 新生兒加護病房

21. 門診部門

22. 急診部門

23. 精神科治療

24. 產科

ECRI Risk Management Services
自評問卷



25. 麻醉部門

26. 符合醫療相關法規

27. 暴力預防

28. 放射醫學

29. 病患安全評估

30. 用藥安全

ECRI Risk Management Services
自評問卷



美國美國NPSF2003NPSF2003調查結果調查結果

Topics Ranked by physician Survey                 %Very Interested

Proven medication safety practices                              67.2
Legal,tort,and malpractices issues                              57.0
Non-punitive environments and systems                     55.9

for reporting error
Safety practices (eg, standardization and                      55.1

simplification  of  key processes)
Ethical issues                                                  53.9
Patient safety in hospital-based settings                       53.5
Models for error reduction                                      52.8



美國美國NPSF2003NPSF2003調查結果調查結果

Topics Ranked by Nursing  Survey                %Very Interested

Proven medication safety practices                           75.8
Designing jobs for safety (eg, work hours,                75.7        

work loads,staffing ratios)
Ethical issues                                                  72.1
Non-punitive environments and systems                   69.1

for reporting error
Models for constructively dealing with                      68.7

unsafe practices



美國美國NPSF2003NPSF2003調查結果調查結果

Topics Ranked by Nursing  Survey                    %Very  Interested

Safety practices (eg, standardization and                       67.2
simplification  of  key processes)

Patient safety in hospital-based settings                        66.4
Information-based strategies to improve  patient          65.7

safety ( eg, practices guidelines and standards)
Models for error reduction                                      64.7
Methods for making safety a system-wide                     62.1 

objective ( eg, a culture of safety)



SHELSHEL模型用來描述人與相關界面的關係，模型用來描述人與相關界面的關係，

SoftwareSoftware：：操作手冊、工作技令、查核表、電操作手冊、工作技令、查核表、電

腦軟體等；腦軟體等；HardwareHardware：：包括座椅、照明、儀表包括座椅、照明、儀表

等；等；EnvironmentEnvironment：：包括天候、噪音、超越人包括天候、噪音、超越人

類生理極限的性能等；類生理極限的性能等；LivewareLiveware：：機師。機師。

重點在於強調人與人、人與硬體、人與軟體、人與

環境等關係因素。



S

E

L

LH

SHEL  模型

L-H：人機介面

L-S：人與軟體介面

L-E：人與環境介面

L-L：人與人之介面



飛航安全在病患安全之應用飛航安全在病患安全之應用

HelmreichHelmreich教授發現機師與醫師的專業文化教授發現機師與醫師的專業文化

類似，都是比較類似，都是比較強勢，不容易承認自己在壓強勢，不容易承認自己在壓

力與疲勞下會犯錯力與疲勞下會犯錯，教授將座艙組員資源管，教授將座艙組員資源管

理訓練應用於改善手術團隊的溝通與合作強理訓練應用於改善手術團隊的溝通與合作強

調需經調需經團隊互動團隊互動才得以產生才得以產生良好績效良好績效。。



SHELSHEL模式說明人類是整個系統的模式說明人類是整個系統的中心中心，是，是

最複雜最複雜也也最具適應性最具適應性的部份，在航空中是的部份，在航空中是

機師，在醫療中即是機師，在醫療中即是醫師醫師；；SHELSHEL模式的各模式的各

介面可以涵蓋傳統醫療所未討論到的層面，介面可以涵蓋傳統醫療所未討論到的層面，

而這些因素可能占而這些因素可能占30%30%至至90%90%的原因。的原因。

﹝﹝LevalLeval教授﹞教授﹞



飛安報告系統與醫療錯誤報告系統飛安報告系統與醫療錯誤報告系統
航空界通報系統之特點：第一是免責精神，航空界通報系統之特點：第一是免責精神，

第二是檢討分析，以利飛安改善，第二是檢討分析，以利飛安改善， 第三是公第三是公

告匿名案例之檢討與建議改善事項，第四是告匿名案例之檢討與建議改善事項，第四是

資料機密保全，分析完即銷毀原始資料。資料機密保全，分析完即銷毀原始資料。

醫療業也應學習建立醫療業也應學習建立志願性志願性與與強制性強制性通報系通報系

統，透過這些通報系統的運作，建立蒐集醫統，透過這些通報系統的運作，建立蒐集醫

療錯誤資訊的來源，再加上系統性分析，找療錯誤資訊的來源，再加上系統性分析，找

出系統弱點，才能預防醫療錯誤、提昇病患出系統弱點，才能預防醫療錯誤、提昇病患

安全。安全。



醫療行為的特色在於醫護人員與病人及家醫療行為的特色在於醫護人員與病人及家
屬有大量的互動屬有大量的互動 ,,這個研究將病患因素獨立這個研究將病患因素獨立
一個介面，在原來一個介面，在原來SHELSHEL模式上，加上與病模式上，加上與病

患互動的介面，提出一個新的理論架構患互動的介面，提出一個新的理論架構
HELPSHELPS，，由由LivewareLiveware的核心能力及四個構面的核心能力及四個構面

的互動，再加上病患家屬與醫護人員互動的互動，再加上病患家屬與醫護人員互動
的構面而成。的構面而成。



HELPSHELPS的六個構面的六個構面

新的六個構面包含：新的六個構面包含：

醫護人員核心能力醫護人員核心能力

醫療人員與硬體設備互動構面醫療人員與硬體設備互動構面

醫療人員與環境互動構面醫療人員與環境互動構面

醫療人員互動構面醫療人員互動構面

醫療人員與病患家屬互動構面醫療人員與病患家屬互動構面

醫療人員與軟體互動構面。醫療人員與軟體互動構面。



失效模式與效應分析（失效模式與效應分析（FMEAFMEA））

為何產生……

如何防範……

如何保護……

應用技巧(工具)--FMEA、RCA、QFD……

專業機構--IOM、NCPS、JCAHO……



FMEAFMEA是什麼是什麼??

FMEA並不是什麼新技巧，它的歷史約有50
年以上，最早出現於航太工業，尤其是和美
國 NASA有著絕大的關係。這些年來，因為
汽車使用的普及，涉及到人身安全，所以汽
車產業極為重視此一技法，遂普遍的活用在
汽車產業上，而逐漸為人知曉。基本上企管
學界將FMEA定位為一種結合理論知識與實
務經驗的不良預測技術。

按部就班、抽絲剝繭、巨細靡遺的科學手法



失效模式與效應分析（失效模式與效應分析（FMEAFMEA））

FMEA可說是一種預防性可靠度分析法，為確認、
分析和記錄系統內可能存在的失效模式，主要在
探討系統內潛在失效原因及發生時對系統、次系
統所造成的影響，並針對系統潛在問題提出適當
的預防措施或改進方案。

FMEA技術起源於西元1950年代，首先由格魯曼
（Grumman）飛機公司將FMEA的觀念運用在飛機主操
控系統的失效分析。

廣泛的運用在太空、航空、國防、汽車、機械、電子、造

船、醫療服務等產業。



失效模式與效應分析（失效模式與效應分析（FMEAFMEA））

FMEAFMEA之作業程序之作業程序

選擇一個或多個高風險流程或次流程，進行風險評估。選擇一個或多個高風險流程或次流程，進行風險評估。
召集小組。召集小組。
繪製圖表。繪製圖表。
小組討論流程或次流程可能小組討論流程或次流程可能//潛在的失效模式。潛在的失效模式。
找出失效原因，瞭解發生頻率及嚴重度。找出失效原因，瞭解發生頻率及嚴重度。
辨識最高的危險。辨識最高的危險。
採取行動以減輕系統存在的最高危險性：可能需重新設採取行動以減輕系統存在的最高危險性：可能需重新設
計流程。計流程。
成果評估：改善措施實施後，定期評估。成果評估：改善措施實施後，定期評估。



失效模式與效應分析（失效模式與效應分析（FMEAFMEA））

繪製圖表繪製圖表--系統圖系統圖
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失效模式與效應分析（失效模式與效應分析（FMEAFMEA））

繪製圖表繪製圖表--FMEAFMEA分析表分析表
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失效模式與效應分析失效模式與效應分析（（FMEAFMEA））
繪製圖表繪製圖表--FMEAFMEA分析分析表（表（嚴重等級）嚴重等級）

失效不會引起顧客注意及影響
服務提供（1分）

輕度嚴重
minor

失效會造成修改流程但輕度嚴
重造成績效退步（4分）

中度嚴重
moderate

顧客不滿意（7分）嚴重
major

病患結果：
訪客結果：
工作人員結果：
設備：
火災：

引起死亡或損傷（10分）極嚴重
catastrophic

HFMEAFMEA等級



失效模式與效應分析（失效模式與效應分析（FMEAFMEA））
繪製圖表繪製圖表--FMEAFMEA分析表（分析表（機率等級）機率等級）

不會像發生（五到三十年內曾經發生過）
罕見
remote

可能會發生（二到五年內曾經發生過）
不常
uncommon

或許會發生（一到二年內發生若干次）
偶而
occasional

常常發生或短期的（一年內發生若干次）
經常
frequent

說明等級



失效模式與效應分析（失效模式與效應分析（FMEAFMEA））

繪製圖表繪製圖表--FMEAFMEA分析分析表（表（危險評量）危險評量）

1234罕見

2468不常

36912偶而

481216經常

輕度嚴重中度嚴重嚴重極嚴重等級

嚴重度

機
率



HFMEAHFMEA是什麼是什麼??

Healthcare FMEAHealthcare FMEA
"A "A prospectiveprospective and and systematicsystematic methodmethod
of identifying and preventing product and of identifying and preventing product and 
process problems before they occurprocess problems before they occur““

VA VA NNational ational CCenter for enter for PPatient atient SSafety afety (NCPS)(NCPS)



Primary: Prevent Primary: Prevent adverse eventsadverse events before they occurbefore they occur
Secondary: JCAHO Leadership Standard: Secondary: JCAHO Leadership Standard: [LD 5.2] [LD 5.2] 

Responsible for ongoing, proactive program for identifying patieResponsible for ongoing, proactive program for identifying patient nt 
safety risks and reducing medical/health care errorssafety risks and reducing medical/health care errors

為何要執行為何要執行HFMEA HFMEA ??

自2003年起JCAHO已列為正式的標準，每一所醫院皆須
使用HFMEA以改善高風險流程。

Joint Commission on Accreditation of Healthcare Organization (JCAHO)



Definitions:Definitions:

Sentinel eventSentinel event：：警訊事件警訊事件

非預期地死亡或非自然病程中非預期地死亡或非自然病程中

永久性功能喪失永久性功能喪失

Adverse event :Adverse event :不良事件不良事件

醫療處置而非原有疾病造成的傷害醫療處置而非原有疾病造成的傷害

Near miss (Close call):Near miss (Close call):跡近錯失跡近錯失

因即時的介入而使傷害未真正發生因即時的介入而使傷害未真正發生



Healthcare FMEA ProcessHealthcare FMEA Process

Step 1 Step 1 -- Define the Topic Define the Topic 
Step 2 Step 2 -- Assemble the TeamAssemble the Team
Step 3 Step 3 -- Graphically Describe the ProcessGraphically Describe the Process
Step 4 Step 4 -- Conduct the Hazard AnalysisConduct the Hazard Analysis
Step 5 Step 5 -- Identify Actions and Outcome    Identify Actions and Outcome    

MeasuresMeasures



Healthcare FMEA ProcessHealthcare FMEA Process

STEP 1 STEP 1 -- Define the Topic Define the Topic 

The topic to be reviewed should a The topic to be reviewed should a 
highhigh--risk or highrisk or high--vulnerability area, vulnerability area, 
to merit the investment of time and to merit the investment of time and 
resource by the HFMEA teamresource by the HFMEA team..



Healthcare FMEA ProcessHealthcare FMEA Process

STEP 2 STEP 2 -- Assemble the Team Assemble the Team 

Assemble the Team Assemble the Team –– Multidisciplinary Multidisciplinary 
team with Subject Matter Expert (s) team with Subject Matter Expert (s) 
plus advisor plus advisor 



Healthcare FMEA ProcessHealthcare FMEA Process

P1 P3P2

1                 2                   3                   4     5

Sub-Processes:

A. xxx
B. xxx
C. xxx 

Sub-Processes:

A. xxx
B. xxx
C. xxx
D. xxx

Sub-Processes:

A. xxx
B. xxx
C. xxx
D. xxx

Sub-Processes:

A. xxx

Sub-Processes:
A. xxx

P4 P5

STEP 3 - Graphically Describe the Process



Healthcare FMEA ProcessHealthcare FMEA Process
Step 4: Conduct Hazard Analysis:Step 4: Conduct Hazard Analysis:
(a) List potential failure modes for each step(a) List potential failure modes for each step

3A                    3B                     3C                 3D
xxx xxxxxx xxx

Failure Mode:

1. xxx
2. xxx

Failure Mode:

1. xxx
2. xxx

Failure Mode:

1. xxx

Failure Mode:

1. xxx
2. xxx
3. xxx
4. xxx

Use 
worksheet(b) Determine Severity & Probability

(c) Use the Decision Tree
(d) List all Failure Mode Causes



Healthcare FMEA ProcessHealthcare FMEA Process

STEP 5 STEP 5 -- Actions and Outcome MeasuresActions and Outcome Measures

A.  Decide to A.  Decide to ““Eliminate,Eliminate,”” ““Control,Control,”” or or ““AcceptAccept”” the the 
failure mode cause. failure mode cause. 

B.  Describe an action for each failure mode cause that B.  Describe an action for each failure mode cause that 
will eliminate or control it. will eliminate or control it. 

C.  Identify outcome measures that will be used to C.  Identify outcome measures that will be used to 
analyze and test the reanalyze and test the re--designed process.designed process.



Healthcare Healthcare FMEAFMEA ProcessProcess

STEP 5 STEP 5 -- Actions and Outcome MeasuresActions and Outcome Measures

D.  Identify a single, responsible individual by title D.  Identify a single, responsible individual by title 
to complete the recommended action. to complete the recommended action. 

E.  Indicate whether top management has concurred E.  Indicate whether top management has concurred 
with the recommended actions.with the recommended actions.



執行步驟執行步驟

FMEA

手術室屬性
排程管理
器械供應管理
人力配置(醫師、刷手護士、流動護士、麻醉人員)
作業流程(接病患入手術室、麻醉、開刀、恢復室

休息、送病患離開手術室)
執行相關技術(靜脈注射、麻醉/給藥、輸血、皮膚

消毒、插氣管內管、插尿管、生命
徵象監測、手術等)

安全的病患手術服務

手術室流程
潛在風險因子

手術前
病患評估（病情解釋、身體評估）
手術排程
術前準備（檢查/檢驗、填寫同意書、備血、皮膚

準備、測量生命徵象、戴手圈、更換手
術衣帽、術前衛教、靜脈留置注射、術
前給藥等）

送病人至手術室

手術後
恢復室觀察後，輸送病人回病室
術後照護（生理、心理、社會層面）



執行步驟執行步驟

成立手術室FMEA小組

整理出手術室潛在失效模式

小組
討論

確成高風險流程、次流程

評估手術室失效模式的影響

找出手術室失效模式的原因

決策樹分析

分析評估風險/失效等級/風險排序

建議預防措施

問題改善

成果評量

成立手術室FMEA小組

整理出手術室潛在失效模式

小組
討論

確成高風險流程、次流程

評估手術室失效模式的影響

找出手術室失效模式的原因

決策樹分析

分析評估風險/失效等級/風險排序

建議預防措施

問題改善

成果評量



Forms & ToolsForms & Tools

Forms Forms 
WorksheetsWorksheets
Hazard Scoring MatrixHazard Scoring Matrix
Decision TreeDecision Tree



Healthcare FMEA FormsHealthcare FMEA Forms

Step 1. Select the process you want to examine. Define the scopeStep 1. Select the process you want to examine. Define the scope
(Be specific and include a clear definition of (Be specific and include a clear definition of the process or  the process or  
product to be studied). product to be studied). 

This HFMEA is focused onThis HFMEA is focused on__________________________________________________________________
__________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________
____________________________________________________________________________________________________________

________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________
__________________________________________________________________________________________



Healthcare FMEA FormsHealthcare FMEA Forms

Step 2. Assemble the Team Step 2. Assemble the Team 

FMEA Number_____________ FMEA Number_____________ 
Date Started ______________     Date Completed_____________ Date Started ______________     Date Completed_____________ 
Team Members  Team Members  1.1.__________________        __________________        4.______________________4.______________________

2.__________________2.__________________ 5.______________________5.______________________
3.3.__________________        __________________        6.______________________6.______________________

Team Leader      ____________________________________ Team Leader      ____________________________________ 
Are all affected areas represented?Are all affected areas represented? YES / NO  YES / NO  
Are different levels and types of knowledge represented on the tAre different levels and types of knowledge represented on the team?                eam?                

YES / NO YES / NO 
Who will take minutes and maintain records?_____________________Who will take minutes and maintain records?_______________________



HFMEA Worksheet

3F53F5
dd

3F5c3F5c

3F53F5
bb

3F5a3F5a

OutcomeOutcome

MeasureMeasure
ActionAction

Action TypeAction Type
(Control ,Accept,(Control ,Accept,

Eliminate)Eliminate)
OOrr

Rationale  forRationale  for
StoppingStopping

PotentialPotential

CausesCauses

Failure Mode : Failure Mode : 
First evaluate failureFirst evaluate failure

MMode beforeode before
determiningdetermining

PPotential causesotential causes

Decision Tree AnalysisDecision Tree AnalysisScoringScoring

HFMEA Step 5 HFMEA Step 5 –– Actions and OutcomeActions and OutcomeHFMEA Step 4 HFMEA Step 4 –– Hazard AnalysisHazard Analysis

Worksheet for Process StepWorksheet for Process Step

severity

probability

H
azard Score

SP W
eakness?

E
xisting E

C
M

?

D
etectable?

Proceed?

M
anagem

ent
concurrence

Person
R

esponsible



HFMEA Hazard Scoring MatrixHFMEA Hazard Scoring Matrix

Catastrophic Major Moderate Minor
Frequent 16 12 8 4
Occasional 12 9 6 3
Uncommon 8 6 4 2
Remote 4 3 2 1  

  
  
  
  
  
  
  
  
P

ro
b

a
b

il Severity of Effect



Hazard AnalysisHazard Analysis

Severity Rating :Severity Rating :
Catastrophic Catastrophic -- death or major permanent loss of function death or major permanent loss of function 

(sentinel event)(sentinel event)
Major Major -- permanent lessening of bodily functioning, permanent lessening of bodily functioning, 

disfigurement, required major surgerdisfigurement, required major surgery,  y,  
increased length of stay or level ofincreased length of stay or level of care for care for 
more than 2 patientsmore than 2 patients

Moderate Moderate -- increased length of stay or level of care for increased length of stay or level of care for 
more than one patientmore than one patient

Minor Minor -- No injury, nor increased length of stay or level No injury, nor increased length of stay or level 
of careof care



Hazard AnalysisHazard Analysis

Probability Rating :Probability Rating :
Frequent Frequent -- Likely to occur immediately or within a short  Likely to occur immediately or within a short  

period (may happen several times in onperiod (may happen several times in one year)e year)
Occasional Occasional -- Probably will occur (may happen several          Probably will occur (may happen several          

times in 1 to 2 years)times in 1 to 2 years)
Uncommon Uncommon -- Possible to occur (may happen sometime in Possible to occur (may happen sometime in 

2 to 5 years)2 to 5 years)
Remote Remote -- Unlikely to occur (may happen sometime in 5 to Unlikely to occur (may happen sometime in 5 to 

30 years)30 years)



HFMEA Decision TreeHFMEA Decision Tree
Hazard needs 
controlled? 

HAZ > 8?

Single Point Weakness? 
Failure will result in system 
failure                 (Criticality)

Does Effective Control 
Measure already exist ?

Hazard so obvious/apparent 
that control measure not 
needed?           (Detectability)

Proceed with 
HFMEA Step 5

STOP

YES

YES

YES

NO

NO

NO

NO

YES



Definitions :Definitions :
Single point weaknessSingle point weakness::
If the step in the process is so critical that is failure will rIf the step in the process is so critical that is failure will result in system failure esult in system failure 
or in an adverse event then you have identified a single point wor in an adverse event then you have identified a single point weakness.eakness.
Effective Control Measure: Effective Control Measure: 
A barrier that eliminates or substantially reduces the likelihooA barrier that eliminates or substantially reduces the likelihood of a hazardous d of a hazardous 
event occurringevent occurring

Demerol

Morphine



Example: PSA TestingExample: PSA Testing

Step 1: Define the Topic:  Lab Safety (PSA testing)Step 1: Define the Topic:  Lab Safety (PSA testing)
Step 2: Assemble the TeamStep 2: Assemble the Team

Leader: Patient Safety ManagerLeader: Patient Safety Manager
Members: TechniciansMembers: Technicians…………etc.etc.

Subject Matter Experts Subject Matter Experts ““OnOn--CallCall””: : 



Step 3: Graphically Describe the ProcessStep 3: Graphically Describe the Process

Sub-Processes:

A.  Order written
B.  Entered in HIS
C.  Received in Lab

Sub-Processes:

A. Review order
B. Centrifuge

Specimen
C. Verify 

Calibration 
D. Run QC
E. Run Sample
F. Report Result
G. Enter in HIS

Sub-Processes:

A. ID Patient
B. Select  proper

tube/equip
C. Draw blood
D. Label

Sub-Processes:

A. Report Received

Sub-Processes:
A. Results Filed

PSA test
ordered

Analyze
Sample

Draw
Sample

1                 2                   3                   4     5
Report to
Physician

Results 
Filed (HIS)

Focus



Step 4: Conduct Hazard Analysis:Step 4: Conduct Hazard Analysis:
(a)(a) List potential failure modes for each stepList potential failure modes for each step

Review 
order

Verify
Calibra.

Centri.
Specimen

3A          3B         3C        3D       3E            3F      3G

Failure Mode:

1. Wrong test
ordered

2. Order not
received

Failure Mode:

1. Instrument
not Calibra.

2. Bad calibra. 
stored

Failure 
Mode:
1. QC

result
not
accep.

Failure Mode:

1. Mech.
error

Run 
QC

Run
sample

Failure Mode:

1. Equip. broken
2. Wrong speed
3. Specimen not 

clotted
4. No power
5. Wrong test 

tube

Report 
result

Run
sample

Failure Mode:

1. Not
entered

Failure Mode:

1. Computer
crash

2. Result entered
for wrong P’t

3. Result not
entered

4. Result misread
by tech.

Use 
worksheet

腦力激盪法、收集法 ........



Step 4: Conduct Hazard Analysis:Step 4: Conduct Hazard Analysis:

1.1. CatastrophicCatastrophic
2.2. MajorMajor
3.3. ModerateModerate
4.4. MinorMinor

Determine Severity and Probability of 
potential failure modes, record on worksheet

1. Frequent
2. Occasional
3. Uncommon
4. Remote



Step 4: Conduct Hazard Analysis:Step 4: Conduct Hazard Analysis:

(b) Determine Severity and Probability of potential (b) Determine Severity and Probability of potential 
failure modes, record on worksheetfailure modes, record on worksheet

Hazard Scoring MatrixHazard Scoring Matrix

Catastrophic Major Moderate Minor
Frequent 16 12 8 4
Occasional 12 9 6 3
Uncommon 8 6 4 2
Remote 4 3 2 1   
   

   
   

   
   

Pr
ob

ab
il Severity of Effect

Determine Hazard Score and Enter on Worksheet



Step 4: Conduct Hazard Analysis:Step 4: Conduct Hazard Analysis:
(c)(c) Complete Decision TreeComplete Decision TreeHazard needs 

controlled? 

HAZ > 8?

Single Point Weakness? 
Failure will result in system 
failure                 (Criticality)

Does Effective Control 
Measure already exist ?

Hazard so obvious/apparent 
that control measure not 
needed?           (Detectability)

Proceed with 
HFMEA Step 5

STOP

YES

YES

YES

NO

NO

NO

NO

YES



Step 5：Actions & Outcomes

ConfusingConfusing
RReadout oneadout on

PSAPSA
instrumentinstrument

PPooroor
LLightingighting

Too busyToo busy
aandnd

distracteddistracted

Tech.Tech.
fatiguefatigue

YY

SS

YY

YY

YY

YY

New New 
equipment inequipment in

Place byPlace by
xx/xx/xxxx/xx/xx

PurchasePurchase
NewNew

equipmentequipment
EliminateEliminateNNNN883F53F5

dd

Lighting Lighting 
conditioncondition

iis obvious to s obvious to 
user , second user , second 
source is also source is also 

provided.provided.

YYNNNN223F53F5
cc

YY
RedesignedRedesigned

Lab andLab and
phone systemphone system

xxxxxxxxxxxxControlControlNNNN883F53F5
bb

YYxxxxxxxxxxxxxxxxxxxxxxxxControlControlNNNNYY663F53F5
aa

NNNN88
3F5 3F5 

Result misreadResult misread
BBy Tech.y Tech.

OutcomeOutcome

MeasureMeasure
ActionAction

Action TypeAction Type
(Control ,Accept,(Control ,Accept,

Eliminate)Eliminate)
OOrr

Rationale  forRationale  for
StoppingStopping

PotentialPotential

CausesCauses

Failure Mode : Failure Mode : 
First evaluate failureFirst evaluate failure

MMode beforeode before
determiningdetermining

PPotential causesotential causes

Decision Tree AnalysisDecision Tree AnalysisScoringScoring

HFMEA Step 5 HFMEA Step 5 –– Actions and OutcomeActions and OutcomeHFMEA Step 4 HFMEA Step 4 –– Hazard AnalysisHazard Analysis

Worksheet for Process Step 3F5 : Worksheet for Process Step 3F5 : Result Misread by Tech.Result Misread by Tech.

severity

probability

H
azard Score

SP W
eakness?

E
xisting E

C
M

?

D
etectable?

Proceed?

M
oderate

M
anagem

ent
concurrence

Person
R

esponsible
Lab
Supervisor

Facilities
Engineering

Supply
Supervisor

Frequent
O

ccasional
Frequent

R
em

ote
Frequent

M
oderate

M
oderate

M
oderate

M
oderate

Have a second Tech. confirm
and initial reading when 
double shifts are worked.  

Review record every 2 
weeks following double 
shifts.100% Compliance 
is Expected.

Control access to the Lab 
and dedicate a single phone
line for all incoming calls.  



HFMEAHFMEA可應用於可應用於 …………

•Prevention of major medical center power failure

•…………

•Prevention of fatal MRI incident

•Prevention of wrong site procedure/surgery

•Prevention of fatal medical gas errors




