The use of RFID technology to improve patient safety and the identification and privacy issues of Study 
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摘要 Summary 

近年來病人安全的議題正受到世界各國的關注與重視，在醫療過程中，相當比例的醫療不良事件或醫療錯誤，部份來自個人的疏忽或技術不良，但更有一部份是來自於系統中的潛藏失誤 (latent failure) ，而這些錯誤或疏失是都可以預防的；因此，在台灣要建立病人安全之良好環境，首先應該體認人是會犯錯的，並且摒棄膚淺的苛責文化，朝系統改善為導向的思維方式改善 [1] 。 Patient safety issues in recent years, countries in the world is being concern and attention during medical procedures, the considerable proportion of adverse events or medical errors,部份from the individual's negligence or technical Buliang, but more a part from the system The potential errors (latent failure), but these errors or omissions that can be prevented; Therefore, Taiwan must establish a good environment for patient safety should first realize that people make mistakes, and discard the superficial blame culture towards system improvement-oriented way of thinking to improve [1]. 

有效防止醫療疏失或錯誤的第一個步驟便是病人辨識。 Prevent medical errors or the wrong patient identification is the first step. 醫療人員在進行醫療處置的過程，依據標準作業流程確認病患的身分；從另一方面來說，我們更需要一種能修正導致錯誤情況的安全機制，來辨識並改善病患的安全；在本篇研究中，我們不僅成功地運用 RFID 的技術建構了一套 RFID 開刀房安全促進系統雛型，更藉由系統建置所做的問卷調查顯示，接受問卷的大部分醫護人員及病人，對 RFID 運用於病患安全之貢獻度甚表可行與滿意；然而如何在病患安全與隱私權之間決擇、如何在透明化的病患安全系統與病人隱私揭露之間選擇，值得吾等深入思考與努力，俾便未來提供更完善的系統解決之。 Medical staff during the course of medical treatment, according to standard operating procedures to confirm the identity of patients; the other hand, we need an amendment to the security situation led to the error mechanism to identify and improve patient safety; in the Posts study, we not only use RFID technology to successfully build a set of security for RFID systems operating room prototype system implementation is more done by a questionnaire survey were recruited most of the medical staff and patients on RFID contribution applied to patient safety and satisfaction possible even table; but how choices between patient safety and privacy, how patient safety systems and transparent to expose the patient to choose between privacy, it is our deep thinking and efforts to serve the future will provide a more complete system solution. 

關鍵字： RFID 無線射頻辨識，病人辨識，病患安全 Keywords: RFID radio frequency identification, patient identification, patient safety 

Abstract Abstract 

Recently, the issue of patient safety draws more and more attention and being widely discussed all over the world. During the process of medical treatment, there's certain percentage of medical mistakes caused by human negligence or mal practice that can be prevented. Nevertheless, some of such mistakes are found from the system's latent failure. Therefore, before building up good environment for patient safety, it's necessary to be aware that human mistakes are inevitable and also, the attitude of reproachful culture should be discarded and oriented towards system improving. Recently, the issue of patient safety draws more and more attention and being widely discussed all over the world. During the process of medical treatment, there's certain percentage of medical mistakes caused by human negligence or mal practice that can be prevented. Nevertheless, some of such mistakes are found from the system's latent failure. Therefore, before building up good environment for patient safety, it's necessary to be aware that human mistakes are inevitable and also, the attitude of reproachful culture should be discarded and oriented towards system improving. 

The first step to prevent effectively medical mistakes is patient identification. In the process of medical treatment, medical professionals follow the SOP (Standard Operation Procedure) to identify patient's identity. On the other side, we need a more secure mechanism for correction when mistakes taken place to identify and improve the quality of patient safety. The first step to prevent effectively medical mistakes is patient identification. In the process of medical treatment, medical professionals follow the SOP (Standard Operation Procedure) to identify patient's identity. On the other side, we need a more secure mechanism for correction when mistakes taken place to identify and improve the quality of patient safety. 

In this study, we develop successfully a prototype of patient safety system applied in operation room by using RFID technologies; moreover, from the evaluation of questionnaires done by medical professionals and patients after system implemented, most of them are satisfied with the system contribution and agree that it's feasible to improve patient safety with RFID technologies. Though, how to choose between patient safety and privacy, how to decide appropriately between transparent patient safety system and the disclosure of patient's privacy is worth for us to be excogitative and make more efforts in order to design a better system solution in the near future. In this study, we develop successfully a prototype of patient safety system applied in operation room by using RFID technologies; moreover, from the evaluation of questionnaires done by medical professionals and patients after system implemented, most of them are satisfied with the system contribution and agree that it's feasible to improve patient safety with RFID technologies. Though, how to choose between patient safety and privacy, how to decide appropriately between transparent patient safety system and the disclosure of patient's privacy is worth for us to be excogitative and make more efforts in order to design a better system solution in the near future. 

Key Words ： RFID(Radio Frequency Identification) ， Patient Identify ， Patient Safety Key Words: RFID (Radio Frequency Identification), Patient Identify, Patient Safety 

簡介： Description: 

國內外調查顯示，醫療不良事件或醫療錯誤比率較高的包括：給錯口服藥物、醫療處置導致之感染症、手術中或術後發生併發症、住院病人跌倒致嚴重傷害等。 Domestic and international survey of medical adverse events or medical errors, including higher rates: for the wrong medicine, but medical management led to the infection, surgery or postoperative complications, such as patient falls cause serious injury. 而從事醫療照護的專業人員都受過專業良好的訓練，但是歸責醫療不良事件，多因醫療過程中，用了正確的處置在不正確的病患身上，或是用了不正確的處置在正確病患身上。 Professionals engaged in medical care are highly professional well trained, but attributable to adverse events, and more for health care process, with the correct disposition of the body in patients with incorrect or improper disposal of used in the correct patients was found. 

醫療不良事件中，開錯病人、開錯部位或手術錯誤，是醫療糾紛中造成醫療機構、醫療團隊或個人聲譽最大的打擊。 Medical adverse events, driving the wrong patient, wrong site or open surgical error, is caused by medical malpractice in medical institutions, medical teams or individuals to combat the greatest reputation. 

雖然長久以來，各醫療單位都相當重視此一課題，但是 ”To Error is Human” ，在醫療照顧的流程間，舉凡病患辨識、手術部位確認等，都應該是一項 team work 的運作，只要流程中的一個環節未做好確認的動作，就有可能發生不良事件。 Although a long time, the medical units attached considerable importance to this subject, but "To Error is Human", in the process of medical care among covered the patient identification, such as surgical site confirmed that, should the operation of a team work, as long as process is not well recognized as a part of the action, adverse events may occur. 

早期國內醫療資訊系統，僅能提供一些事務性的支援，但隨著資訊科技的發展，近年已發展至至臨床與決策支援，藉由資訊系統，適時、及時的提供醫護人員必要的提示。 Early the medical information system can only provide transactional support, but with the development of information technology, recent years have developed to the clinical and decision to support, through information systems, timely, necessary and timely provision of health care tips. 

本研究期藉由近年廣泛討論與運用的 RFID (Radio Frequency Identification) 無線射頻識別技術，結合各醫院相關之醫療資訊系統，於醫護人員以人工方式辨識病人的工作流程中介入，達到減少人為確認錯誤與提示醫護人員有關病患、甚至醫師進入錯誤開刀房的主動提示系統，達到提高病患安全之目的；另本研究因醫師、病患配帶電子標籤，如此系統建置於全院，特定人員的移動過程、地點，將完整的被系統記錄與追蹤，其可能衍生隱私權與自主性的問題，亦為本研究探討議題之一。 This study is widely discussed in recent years by the use of RFID (Radio Frequency Identification) RFID technology, combined with the hospital information system related to health care, in health care workers to manually identify the patients involved in the work process, to reduce human errors identified health care workers with tips related to patients, physicians and even into the operating room for error and alert systems, to improve patient safety purposes; another study by the physicians, patients wear electronic tags, so the system built on hospital-wide, specific personnel mobile process, locations, will be complete by the system and track record, which may be derived from the issue of privacy and autonomy, is also one of the topics investigated in this study. 

文獻探討： Literature: 

行政院衛生署病人安全委員參據美國醫療機構評鑑聯合會（ Joint Commission on Accreditation of Healthcare Organizations ，簡稱 JCAHO)2004 年六月提出病患安全的七大目標 [13] ，訂定民國九十三年病人安全的年度目標及執行策略為： Department of Health Patient Safety Committee participation, according to the American Medical Association of accreditation (Joint Commission on Accreditation of Healthcare Organizations, referred to as JCAHO) 2004 年六月made the seven patient safety goals [13], setting the Republic of China 93 years, the annual patient safety goals and implementation strategies: 

1 、避免藥物錯誤。 1, to avoid medication errors. 

2 、落實院內感染控制。 2, the implementation of hospital infection control. 

3 、杜絕手術部位錯誤、病人錯誤及手術程序錯誤。 3, to prevent surgical site, wrong, wrong patient error and surgical procedures. 

4 、避免病人辨識錯誤。 4, to prevent patient identification errors. 

5 、預防病人跌倒。 5, prevention of patient falls. 

根據衛生署醫事鑑定小組 1987 年至 2001 年每年接受醫事鑑定的委託件數從 147 件增加至 406 件，其中依告訴原因分析，近四分之一（ 24% ）因醫療不良，及手術相關（ 15% ）為主；另根據世界各國大規模的調查研究的結果，急性住院病人中大約 3%~16.6% 曾經發生醫療不良事件 (adverse event) ，值得注意的是其中約有 30%~50% 的不良事件被研究者認為應該可以加以預防或避免。 The Department of Health medical team identified each year from 1987 to 2001 the commission received a medical identification number increased from 147 to 406, which according to informed analysis of causes, nearly a quarter (24%) due to poor health, and surgery-related ( 15%) dominated; other countries in the world according to the results of extensive research, acute in-patients in about 3% to 16.6% of medical adverse events had occurred (adverse event), is worth noting that about 30% to 50% adverse events were the researchers think it can be prevented or avoided. 

台灣在 2003 年亦針對醫院內的工作人員 ( 回收 4510 份 ) 調查研究，結果發現在過去一年的工作中，受訪者曾經遭遇或處理過醫療不良事件者約有五成有過這樣的經驗，且在不同身份別 ( 醫師、護理人員、藥師及其它醫療人員 ) 間並無明顯的差異，若就受訪者經驗中醫療不良事件的類型分析，手術病人身份或手術部位或術式錯誤佔 3.4% ，與國外的報告大致類似。 Taiwan in 2003, also for hospital staff (recall 4510 copies) research found that in the past year, the respondents had experienced adverse events or treated with about 5 percent have had such experience , and the other in different capacities (doctors, nurses, pharmacists and other medical staff) there was no significant difference, if the respondents experienced adverse events in the type of medical, surgical or surgical site or patient as surgical errors accounted for 3.4%, and foreign reporting broadly similar. 

中華民國骨科醫學會亦曾針對會員進行問卷調查，結果顯示 36.9% 的醫師聽過他人發生手術錯誤，包括開錯病人、開錯部位或手術錯誤；但是僅有兩成醫師術前會在病人手術部位作記號。 Chinese Orthopaedic Association has conducted a questionnaire survey for the membership showed that 36.9% of physicians surgical error occurred listening to others, including driving the wrong patient, wrong site or open surgical error; but only 2 percent in the patients before surgery physicians surgical site marking. 

由此可見，醫療過程中對於病人辨識、手術室安全，皆應高度重視；且手術室是發生醫療糾紛最高機率的作業場所，所以這些醫療過程絕對須要藉由流程中的“ 確 認”程序予以預防。 Thus, health care for the patient identification process, the operating room safety, all should attach great importance; and the operating room is the highest probability of occurrence of medical malpractice work place, so they definitely need medical process by process of "confirmation" process to be prevention. 

我們也在整個流程中發現，從病患到達開刀房到真正開始進行手術，規範了很多標準的確認病患身份、術式及手術部位之動作，但是這些確認動作藉由人的操作，便有機會產生疏失，因為『 To Err Is Human 』；於是本研究利用 RFID 的辨識能力，製作了一套 RFID 開刀房安全促進系統，結合了 RFID 與語音系統，以自動化的辨識代替人工辨識，減少醫療疏失發生的可能性。 We also found the whole process, from the patients arrived at the operating room to the real operation began, a number of standard specifications to confirm patient identification, surgical procedures and surgical site of action, but they confirm the operation of movement by people, there opportunity to produce errors, because 』『 To Err Is Human; So this study, the recognition ability of RFID to produce a set of security for RFID systems operating room, a combination of RFID and voice systems to automate the recognition instead of manual identification, reduce medical errors likelihood of occurrence. 

RFID RFID 

無線射頻辨識系統運作的方式是利用 RF 射頻訊號以無線通訊方式傳輸資料，再透過 ID 辨識來分辨、追蹤、管理物件，甚至人與動物亦可被加以辨識。 Radio frequency identification system works the way is to use RF radio frequency signals to transmit data wireless communications, and then through the ID identification to identify, track, manage objects, even people and animals can be identified by. RFID 由感應器（ Transceiver ，也稱為 RFID Reader ）與標籤（ RFID Tag ）兩部分所構成，透過無線傳輸，無須實體接觸即可進行資料交換，且資料交換時亦無方向性之要求。 RFID by the sensor (Transceiver, also known as RFID Reader) and label (RFID Tag) composed of two parts, via wireless transmission, without physical access to data can be exchanged, and no directional data exchange requirements. 

RFID 系統 [8] ： RFID system [8]: 

（ 1 ）電子標籤 (Tag) ：可設計成手環配帶於病患手腕或其他型式。 (1) tag (Tag): can be designed bracelet to wear on the wrist or other types of patients. 電子標籤可以不需要外加電池，達到體積小、價格便宜以及壽命長等優點。 Can RFID do not need additional batteries to achieve small size, low cost and long lifetime. 可製作成主動式或被動式，運用於不同距離之需求。 Can be made into active or passive, applied to different distance requirements. 


圖 1 、電子標籤 (Tag) Figure 1, the electronic tag (Tag) 

( 圖片來源： web.media.mit.edu/ ~fletcher/tags/ ) (Photo Source: web.media.mit.edu / ~ Fletcher / tags / ) 

（ 2 ）讀取器 (Reader) ：利用高頻電磁波傳遞能量與訊號，並利用有線或無線通訊方式與應用系統結合，閱讀器通過天線發送出一定頻率的射頻信號，當標籤進入磁場時產生感應電流從而獲得能量，發送出自身編碼等資訊被讀取器讀取並解碼後送至電腦主機進行處理 [7] 。 (2) reader (Reader): use of high frequency electromagnetic energy and signal transmission, and use a wired or wireless communication systems and application integration, reader antenna sends out a certain frequency of the RF signal generated when the tag into a magnetic field sensor current to gain energy, sending out its own code and other information to be read and decoded reader sent to the host computer for processing [7]. 

（ 3 ）應用系統 (Application) ：應用端可利用加、解密方式達到保密的效果，且數位資料具有可變性、流通性等好處，並結合網路、 PC 、 PDA 、 Wireless 以及未來的資訊家電等作自動化整合應用。 (3) applications (Application): Application client can make use of encryption and decryption means of achieving the effect of secrecy, and the digital data is subject to change, liquidity and other benefits, and with the Internet, PC, PDA, Wireless, and future information appliances, etc. for automated integration of applications. 

[image: image1]
  圖 2 、 RFID Application Figure 2, RFID Application 

RFID 應用範圍 RFID Applications 

RFID 具有可寫入及存取資料、體積小和多樣化的形狀、耐環境性、可重複使用、具有穿透性、記憶容量大等特性 [5] ，所以應用相當廣泛，更因具有非接觸性、無方向性、永久使用、耐候性強等特性，所以非常適合在自動化及惡劣環境下的相關應用，包括：回收管理、貨物管理、物料處理、廢物處理、門禁管制、醫療管理、交通運輸、動物晶片、自動控制、聯合票證等。 RFID has to write and access data, small size and diversity of shape, environmental resistance, can be reused, with penetrating, large memory capacity and other characteristics [5], it has widespread applications, it is also a non-contact sex, no direction, permanent use, and strong weatherability characteristics, so very suitable for harsh environment Xia automation and related applications, including: recycling Guan Li, cargo management, material handling, waste management, access control, medical management, Jiao Tong transport animal chip, automatic control, such as the joint ticket. 

材料與方法： Materials and methods: 

( 一 )RFID 系統部份： (A) RFID system components: 

研究範圍 Study Area ： : 

我們在台北某醫院針進行研究測試，運用主動式標籤於開刀房醫療人員與病患之辨識，稱之為 RFID 開刀房安全促進系統並與開刀房排程系統整合。 We are in a hospital in Taipei to study needle test, the use of active tags in the operating room medical personnel and patients to identify, called the RFID system and operating room safety for the operating room scheduling and systems integration. 

方法與架構： Method and architecture: 

[image: image2]
圖 3 、 RFID 開刀房安全促進系統示意圖 Figure 3, RFID Security, and the system diagram of the operating room 

工具與方式： Tools and methods: 

工具：運用主動式標籤制作醫事人員及病患辨識卡 ( 手環 ) ，並對病患做臉部影像的確認及病患姓名鍵入系統確認。 Tools: the use of active tags make medical personnel and patient identification card (bracelet), and patients to do facial recognition and image type systems to confirm patient name. 

技術：運用 RFID 的技術，並輔以 TTS 語音合成技術。 Technology: the use of RFID technology, supported by TTS voice synthesis. 

整合：結合手術排程系統，以擷取時程內排訂之手術 ( 人事時地 ) 及各手術注意事項。 Integration: The combination of surgical scheduling system to retrieve schedule set within a row of operation (personnel from time to time) and the operation note. 

功能：此功能藉由系統文字及語音的錯誤提示，可確保正確的醫師、病人，在正確的時間，安排 ( 或被安排 ) 於正確的手術房地點執行手術，如此可以強化傳統人為核對的流程。 Function: This feature by the system error text and voice prompts, to ensure that the right physician, the patient, at the right time, arrangements (or arrangements) in place of the implementation of the correct surgical operating room, so you can check the process of strengthening the traditional man- . 

[image: image3]
圖 4 、 RFID 開刀房安全促進系統 Figure 4, RFID systems operating room safety promotion 

應用系統： Application: 

應用系統結合了醫事人員卡，病患卡， RFID 偵測系統，醫院資訊系統，並結合了後端 Legacy 資料庫，將整個開刀房流程以正規化的標準規範，同時以人工語音，簡訊為警示系統，主動告知醫護人員的錯誤。 Applications medical personnel cards combined, patient cards, RFID detection systems, hospital information system, combined with the back-end Legacy database, the operating room the entire process to formalize the standard specifications, while the artificial voice, and text messages to warn system, the initiative to inform medical personnel of the error. 

運作流程： Operation of the process: 

當 RFID 開刀房安全促進系統啟動後，系統會自動與開刀房排程系統進行連線，以取得當日開刀房的排程，當病患和醫生進入手術室時，系統以主動式 RFID 標籤感應進入者之姓名及照片，確認發現有誤時，系統立即提醒醫護人員並以語音方式告知正確手術房位置。 When the RFID Security, and boot the operating room, the system automatically with the operating room scheduling system to connect, to obtain the operating room schedule that day, when patients and doctors into the operating room, the system for induction into the active RFID tag s name and photo, confirmed the discovery of an error, the system immediately to remind health care workers and to inform the proper way voice operation room location. 

[image: image4]
圖 5 、系統確認醫師與病人 Figure 5, the system confirmed that doctors and patients 

如果病患及醫師透過系統確認無誤後，便開始下載手術注意事項 ( 第一個確認機制 ) ，系統除會於手術房電腦螢幕顯示雙方臉部的影像，並以語音告知此次手術雙方人員辨識無誤，接下來，系統將要求醫護人員鍵入病患姓名，當確認無誤後，系統會將手術排程系統中手術注意事項，以語音方式撥放一遍，接著醫生再於病患的手術部位進行確認 ( 第二個確認機制 ) ，經確認無誤後方可開始進行手術。 If patients and doctors through the system checked and verified, then start the download procedure note (first identified mechanism), the system will be shown in the operating room both face the computer screen image, and to voice recognition on both sides told The correct operation , the next will be asked to type the patient name health care workers, when the confirmation, the system will be surgery scheduling system operation attention, in order to voice mode Playback again, then a doctor and then to confirm the surgical site ( The second recognized mechanism), may commence only after confirmation by the surgery. 

[image: image5]
圖 6 、系統確認醫師與病人後，醫師再確認手術部位並標記 Figure 6, the system confirmed that doctors and patients, the physician again to confirm and mark the surgical site 

確認機制： Recognized mechanisms: 

(1) 確認方式： (1) confirmed by: 

系統主動偵測加上醫護人員必須回應。 Active detection system with health care workers must respond. 

RFID 開刀房安全促進系統透過設置在開刀房的 RFID 感測系統，偵測配戴在醫生及病患身上的主動式 RFID 標籤，來辨識進入開刀房的人員，操作人員必須登入系統方可繼續操作。 Security for RFID systems operating room settings in the operating room through RFID sensor system to detect wear in the body of doctors and patients active RFID tags, to identify persons entering the operating room, the operator must login to the system can continue operation. 

(2) 確認媒介： (2) to confirm the media: 

臉部影像確認與醫療系統之整合。 Face recognition and medical imaging systems integration. 

本系統整合了開刀房排程系統，擷取當日開房房排程資料，當病患、醫師、術式、手術部位… 等 設定條件完全符合後，手術方能開始執行。 The system integrates the operating room scheduling system, capture the day open house room scheduling information, when the patient, physician, surgical, surgical site ... and so set the conditions for full compliance, the operation can only begin. 

( 二 ) 建置 FRID 與隱私權之問卷調查研究 (B) build FRID and privacy of survey research 

  研究對象：針對該醫院外科系醫師、護理人員及住院 ( 不含重症及隔離 ) 、急診 ( 含留觀 ) 、門診之 18 歲以上有自我決定就醫行為之病患。 Subjects: Surgery for the Department of the hospital doctors, nurses and hospital (excluding severe and isolated), emergency (including Observance), out-patient over the age of 18 have decided to self-seeking behavior of patients. 

    問卷方法： Response: 

(1) 採自擬之結構式問卷。 (1) to be collected from the structured questionnaire. 

(2) 採一致性 RFID 系統建置解說。 (2) Adoption of RFID system implementation consistent explanation. 

(3) 隨機抽樣方式完成 150 位門診病患、 100 名住院病患、 50 名急診 ( 含留觀 ) 病患、 26 名外科系醫師、 20 名護士。 (3) completed a random sample of 150 outpatients, 100 inpatients, 50 emergency department (including Observance) patients, 26 surgical department physicians and 20 nurses. 

    資料蒐集過程： Data collection processes: 

自民國 93 年 7 月 1~7 日由二組組員個案於掛 93 years since the Republic of China on July 1 ~ 7 cases from members of the team at the hanging 

號室依掛號號碼，隨機選取後於候診時進行系 Room No. by registration number, randomly selected after the waiting line when 

統解說與問卷。 Explanation and questionnaire system. 

       外科系醫護人員依名冊隨機選擇後安排時間 Surgical department medical personnel by the time the roster was arranged after the random selection 

進行系統說明與問卷調查。 Systematic description and questionnaire. 

結果： Results: 

( 一 ) RFID 系統部份： (A) RFID system components: 

藉由本系統的運行，我們明確的達到幾個目標： With the operation of the system, we clearly achieved several goals: 

（ 1 ）有效率的人員管制。 (1) efficient personnel control. 

開刀房屬於高度管制的空間，其中活動的人員，除了醫護人員之外，尚包括病患、病患家屬、清潔人員、行政人員 .. 等等，本系統借由主動的辨識能力，來取代以被動的人工辨識，有效管制人員在適當的時、地點出現。 Operating room is highly regulated space, in which the activities of personnel, in addition to medical staff, the included patients, patient families, cleaning staff, administrative staff, etc. .., the system capacity through the recognition by the initiative to replace passive artificial identification, effective control of personnel at the appropriate time and place there. 

（ 2 ）醫療流程步驟標準化監督。 (2) standardization of medical supervision process steps. 

醫療流程步驟常隨著醫護人員的認知及學習不同而有差異，而出現同一項醫療處置，不同版本的操作步驟的情況，借由本系統的輔助，我們將這些似是而非的處置步驟統一成標準化的程序，同時可藉由本系統來監督醫護人員目前處理的程序是否合於規範。 Often with the medical care process steps in the cognitive and learning differ, but there the same medical treatment, different versions of the operating procedures of the situation, by the aid of this system, we will dispose of these specious unity into a standardized procedure step , at the same time by the system to monitor the health workers are treated together in standard procedures. 

（ 3 ）自動化的辨識機制。 (3) automated identification system. 

傳統的辨識機制，不論是識別卡、 IC 卡、 Bar Code ，皆需透過人為操作這些過程，提高產生錯誤可能性，本系統以自動化的辨識方式，精準地辨識方式，解決人為辨識的缺失。 The traditional identification mechanism, whether identification card, IC card, Bar Code, these processes must be done through human action, to improve the error probability, the system to automate the identification of ways to precisely identify ways to address the lack of human recognition. 

（ 4 ）降低手術前置作業的人為錯誤件數。 (4) reduce human error in surgery pre-operation number. 

手術前置作業一直都是忙碌且複雜的，透過本系統，我們將原本人工記憶的前置作業流程，改為標準的電子化流程，由系統主動提醒醫護人員目前的場所、病患、患部是否正確，可降低手術前置作業的人為錯誤件數。 Surgery pre-operation has been a busy and complex, through this system, we will remember the original pre-operational procedures manual, to a standard electronic processes, by the system to remind health workers are active place, the patient, whether the affected part correctly, can reduce human error in surgery pre-operation number. 

（ 5 ）更友善的臨床警報系統。 (5) more friendly clinical warning system. 

本系統採用了人工語音合成系統，即時合成語音並提示相關訊息，可大幅增加人員的警覺性。 The system uses artificial speech synthesis system, real-time synthesized speech and prompts related information, can be a substantial increase in staff awareness. 

( 二 ) 建置 FRID 與隱私權之問卷調查研究結果 (B) build FRID and privacy of survey results 

表 1 ：接受問卷調查人數 Table 1: Number of questionnaires received   (N=346) (N = 346) 

                                           
      身份 Identity                     人數 Number of people 

                                           
     外科系醫師 Department of Surgery, MD 

        主治以上 11 Attending more than 11 

          住院醫師 15 Resident 15 

      
護士 20 Nurses 20 

      病患 Patients 

          門診 150 Out of 150 

          急診 ( 含留觀 )         50 Emergency (including Observance) 50 

          住院 100 100 hospitalized 

                                            
表 2 ：以 RFID 運用於病患辨識之認同程度 Table 2: RFID used to identify patients with the degree of recognition 

                                           
      身份 Identity               正向 Forward      負向 Negative    沒意見 No comments 

                                          
     外科系醫師 Surgical Department of physicians 

        主治以上 8       3     0 More than 830 attending 

          住院醫師 12       3     0 Residents 1230 

      
護士 18       0     2 Nurses 1802 

      病患 Patients 

          門診 137       1     12 Out 137 112 

          急診 ( 含留觀 )    46       1     3 Emergency (including Observance) 4613 

          住院 92       5     2 Hospital 9252 

                                            
     正向：非常贊成、贊成 Forward: strongly agree, agree 

     負向：不贊成、反對 Negative: do not support, oppose 

表 3 ：病患安全與病患隱私重要程度 Table 3: Patient Safety and importance of patient privacy 

                                           
身份 Identity         病患安全 Patient Safety   病患隱私 Patient privacy   依情況而定 Depending on the circumstances 

                                          
     外科系醫師 Department of Surgery, MD 

        主治以上 8       3      0 More than 830 attending 

          住院醫師 11       3      1 Residents 1131 

      
護士 16       1      2 Nurses 1612 

      病患 Patients         
          門診 87      44      19 Out-patient 874 419 

          急診 ( 含留觀 )  43       3      4 Emergency (including Observance) 4334 

          住院 87       8      5 Hospital 8785 

                                            
表 4 ：醫護人員最關切之議題 ( 可複選題 ) Table 4: Health care workers most concerned about the question (multiple topics) 

                                           
      關切議題 Concerned about the issues                  醫師 MD       護士 Nurse   
                                           
      系統之準確性與取代性 The accuracy of the system and replace       26       18 2618 

      特定區域實施之可行性 24       18 The feasibility of implementing a specific area 24 18 

      語音發音 ( 含速度 ) 順暢改善 20        15 Pronunciation (including speed) to improve the 2015 smooth 

      對醫療儀器之影響 17        14 The impact of medical equipment 17 14 

                                         
表 5 ：病患最關切之議題 ( 可複選題 ) Table 5: Patients most concerned about the question (multiple topics) 

                                           
      關切議題 Concerned about the issues                 門診 Out   急診 Emergency   住院 Hospital  
                                           
      系統之安全性保證 139   48    95 Security system to ensure 1,394,895 

      可能侵犯隱私之程度 134   45    89 Possible degree of invasion of privacy 1,344,589 

      配帶的舒適性 105   40    92 Wear comfort 1,054,092 

      對日常生活的影響 93   33    90 The impact on daily life 933 390 

                                          
問卷結果討論： Survey results and discussions: 

1 該院醫護人員因經歷 SARS 風暴，對本系統之建置結合影像、語音之提示，表達支持與正面之態度，並會以病患安全為主要考量，對系統準確性、建置之效益評估及是否可全部或部份取代現行確認流程等議題較為關切， Tags 的設計則傾向結合現相關識別或認證之卡片或證件，系統設置的規模則傾向設置於特定區域 ( 如開刀房、急診室及相關檢 ( 驗 ) 查部門、隔離病房 ) ；此外，醫護人員對語音合成技術之發音順暢度與速度咸認仍有改善空間、對 RFID 可能造成醫療儀器之影響存有質疑，對全院建置此系統則多持保留或不贊同之意見，對以 RFID 取代現行 Bar Code 識別則抱持持平態度。 A hospital due to medical staff through SARS crisis, deployment of the system combined with video, voice, and tips, the expression of support and positive attitude, and will be the main consideration of patient safety, the accuracy of the system, implementation of effective assessment and whether in whole or in part replace the current confirmation process is more concerned about other issues, Tags tend to combine the design is related to identification or authentication of the card or document, set the size of the system tend to set in a specific region (such as operating rooms, emergency room and related inspection (inspection) inspection departments, isolation wards); In addition, the medical staff on speech synthesis technology degree and the speed of sound smooth salty believe there is still room for improvement on the RFID may cause doubts about the impact of medical equipment on hospital-wide deployment of this system is more reservations or disagree with the opinions on the Bar Code to RFID to replace the existing identification was optimistic about impartiality. 

2 病患依就醫別區分，有較顯著之差別，住院或急診病人顯較門診病患關切系統建置之優缺點與相關議題之探討。 2 do not distinguish between patients according to medical treatment, the differences are more significant, hospitalization or ED patients were more concerned about the proposed system out-patient and related issues will be discussed advantages and disadvantages. 顯見較重症之病患關切病患安全的議題重於隱私權；各就醫別病人對此系統可能侵犯隱私的程度高度關切且無顯著差異；住院病患對配帶 RFID 手環的舒適性、住院期間生活的影響 ( 如洗澡 ) 等關切議題，高於急診、門診病人。 Obviously, patients with more severe concern about patient safety issues more important than privacy; the medical treatment of other patients in this system may be highly concerned about the extent of invasion of privacy and no significant difference; hospital patients wear RFID bracelets on comfort, hospital During the life of (such as bathing) and other concerned issues, higher than the emergency room, outpatient. 

3 本研究之限制： 3 This study limitations: 

本問卷設計因對病患未經實機展示運作，接受問卷調查者對 RFID 系統未能充分了解，另問卷之性別、年齡層、教育程度未納本次調查研究範圍。 The questionnaire designed for patients without a hands-on display of the operation of those surveyed on the RFID systems can not fully understand, the other questionnaire sex, age, level of education is not satisfied that the scope of this investigation. 

討論與結論： Discussion and conclusion: 

醫療錯誤的降低與病人安全的維護已成為世界各國醫療照顧上最重要的議題，反觀國內歷來發生幾件嚴重的醫療疏失，多未深思從體制上檢討，只單純的苛責犯錯者；個人以為如此並不能避免同樣的悲劇再次發生，大家應該體認醫療錯誤不應只歸責於個人，身為醫療提供者的每一名成員，都應該在病人安全與品質的前題與考量下，積極參與共謀改善。 Medical error reduction and patient safety maintenance has become the world's most important health care issues, in Taiwan has always occurred several serious medical errors, more food for thought from the institutional review not only those who simply blame mistakes; personal thought so and can not avoid the same tragic incident, we should realize that medical mistakes should not only attributable to the individual, as health care providers each member, should be in patient safety and quality of the premise and considerations, actively complicity to improve. 

本系統採語音軟體讀取病患排程系統資料庫，及時合成播放，在播放順暢性仍待改善外，我們藉由 RFID 開刀房病患安全促進系統雛型之建置，證實 RFID 應用在住院病患辨識的可行性；但未來仍有諸多可擴充運用層面須考慮，例如：如何與醫療醫療資訊系統 (HIS) 整合，運用於門診手術、提供醫護人員更多必要之相關病患資料查詢 ( 病歷、檢 ( 驗 ) 查、護理計畫等 ) 、急診手術緊急醫療網之結合等等。 The systems that voice software to read patient scheduling system database and timely synthesis of play, smooth playback of room for improvement, we are operating room patient safety through the promotion of RFID prototype of the build, confirmed that RFID applications in hospital the feasibility of patient identification; but there is still a lot to expand the use of the next level to be considered, such as: How and medical health care information system (HIS) integration, used in out-patient surgery, the need to provide more relevant patient medical information inquiries ( medical records, testing (testing) inspection, care plans, etc.), emergency operation of combined emergency medical services and so on. 

在 RFID 方面，目前配套的周邊與服務的成本仍然偏高、系統語音品質，還有比較引人爭議的就是 RFID 個人隱私權的問題，及未來 Tags 製作所需考量之作業與控管等議題尚待提昇，而這些問題目前都藉需求與應用面的增加，配合相關技術之精進、法規之規範，將會得到有效的解決，相信其優良的功能與特性，將會逐漸取代條碼 (Bar Code) 技術。 In RFID, the current surrounding and supporting the cost of service remains high, the system voice quality, as well as more controversial is the introduction of RFID privacy issues, and future consideration of the work required to make Tags and control and other issues yet to be enhanced by these problem has both increased demand and application of surface to meet the relevant technology refined, the norms and regulations will result in an effective solution, I believe its excellent functions and features, will replace the bar code Zhu Jian (Bar Code) technology . 

未來，透過 RFID 的特性將更深入我們的生活之中，而 RFID 更將廣泛的運用於醫療院所：如住院、急診入院病患的追蹤、高警示藥物管制、在醫務管理上運用於區域、局部空間之人員識別與控管、及物料管理等等。 The future, through the characteristics of RFID will be more deeply into our lives, but RFID is more widely used in medical institutions will be: If hospital, emergency hospital patient tracking, high-alert drug control, used in the medical management area Local space personnel identification and control, and materials management. 

本研究期望藉由開刀房病患安全促進系統雛型的成功經驗，延伸此套應用系統在醫療單位的各個獨立部門，以主動而自動化的機制，辨識人、事、時、地、物的正確性，借以杜絕人為疏忽所造的錯誤，兼顧必要之隱私，確實促進並達成病人安全之首要目標。 This study attempts to promote patient safety by operating room prototype's success, extending this set of applications in all medical units in the independent sector to take the initiative and automatic mechanism, the identification of people, things, places, on the proper nature, in order to prevent negligence had made an error, taking into account the need of privacy, does promote and achieve the primary goal of patient safety. 
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