From the users point of view of the use and benefits of hospital PACS: two-stage study 
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摘要 Summary 

本研究主要從使用者的觀點，進行一兩階段研究。 This study from the user's point of view, conducting a two-stage study. 第一階段透過問卷調查，針對 PACS 已正式上線醫院的使用者進行調查，以了解在醫院環境與使用者特性的交互影響下，對於醫護人員 PACS 使用行為的影響。 Through the first phase of the questionnaire, users of the hospital PACS has formally launched an investigation to find out in the hospital environment and user interaction characteristics under the influence of PACS for medical use behavior. 第二階段是針對兩個採用不同類型 PACS 的個案醫院的使用者進行訪談與問卷調查。 The second stage is used for two different types of cases in the hospital PACS users of interviews and questionnaires. 以了解 PACS 對於醫院醫療服務品質的改善及對組織具體效益。 PACS for hospitals to understand the improvement of the quality of medical services and the specific benefits to the organization. 第一階段研究結果指出，醫護人員對於院內 PACS 發展的了解會影響其對於系統的依賴程度、其對於 PACS 所產生之醫療照護服務品質改善的認知、以及系統滿意程度。 The first stage of the study results indicate that the hospital PACS for the development of health care will affect their understanding of the dependence of the system, its PACS for medical care services arising from the quality of the cognitive improvement, and system satisfaction. 此外，醫護人員的態度對其系統依賴程度與其對於 PACS 所產生之醫療照護服務品質改善的認知會有顯著性的影響。 In addition, the attitude of medical staff with regard to its system dependency produced by PACS quality improvement of medical care services will have significant cognitive effects. 最後，教育訓練的提供會影響使用者系統依賴程度及滿意程度。 Finally, education and training programs will affect user dependence and satisfaction. 而醫護人員所屬部門的風氣是影響系統使用率的重要關鍵。 The medical department of culture is the key to influence system usage. 個案醫院研究結果發現，對全院式 PACS 系統的使用者而言，其產生的影響主要包括片檔管理機制的改善、縮減檢查流程、及節省耗材費用。 Case study found that hospitals, for hospital wide PACS system users, the impact of its major proposed including the improvement of management mechanism, reduced inspection processes, and cost saving. 相對於建置 Mini-PACS 的醫院而言，其產生的效益僅於減少節省耗材費用這項因素。 Relative to Build Mini-PACS to hospitals, the benefits of their produce only at reducing the cost saving factor. 

關鍵字：使用者的觀點、醫學影像儲傳系統 (PACS) 、個案研究 Keywords: user's point of view, medical PACS (PACS), Case Study 

Abstract Abstract 

Based on user perspective, the purposes of this study is attempted to understand the causes and effects of PACS user behavior. Two phases study was employed. The first phase was focused on the effects of user and environment interaction on user behavior. The second phase was focus on the effects and benefits of PACS. Two selected cases were included: large scale (hospital wide) PACS and Mini-PACS. Interview and survey was carried out in selected hospitals. Three main findings were proposed and discussed in first phase. First, user understanding of PACS development will affect their dependence on PACS, perceived service quality improvement, and system satisfaction. Additionally, user attitudes will affect their dependence on PACS and perceived service quality improvement. Finally, training programs will affect user dependence and satisfaction. Department atmosphere will affect system utility. Results of second phase indicated that for hospital wide PACS, three main effects was proposed including improve management mechanism (process, space, and storage), refine working process, and cost saving. But, the final one was not found out in Mini-PACS. Based on user perspective, the purposes of this study is attempted to understand the causes and effects of PACS user behavior. Two phases study was employed. The first phase was focused on the effects of user and environment interaction on user behavior. The second phase was focus on the effects and benefits of PACS. Two selected cases were included: large scale (hospital wide) PACS and Mini-PACS. Interview and survey was carried out in selected hospitals. Three main findings were proposed and discussed in first phase. First, user understanding of PACS development will affect their dependence on PACS, perceived service quality improvement, and system satisfaction. Additionally, user attitudes will affect their dependence on PACS and perceived service quality improvement. Finally, training programs will affect user dependence and satisfaction. Department atmosphere will affect system utility. Results of second phase indicated that for hospital wide PACS, three main effects was proposed including improve management mechanism (process, space, and storage), refine working process, and cost saving. But, the final one was not found out in Mini-PACS. 
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壹、緒論 I. Introduction 

運用資訊系統在醫療照護服務的提供已成為國內外醫療單外努力發展的重點之一。 The use of information systems in health care service delivery has become the single foreign efforts to develop domestic and foreign health care one of the key. Raghupathi 與 Tan(1999) 認為資訊科技的使用對醫療院所而言，已逐漸成為策略性的投資。 Raghupathi and Tan (1999) that the use of information technology in terms of medical institutions, has become a strategic investment. 其中，醫學影像數位化，是許多醫療資訊應用的重要基礎。 Among them, digital medical imaging, is important in many applications, the basis of medical information. 隨著數位化醫學影像技術的成熟，加上我國醫療產業環境的改變，均強化了醫院對於醫學影像數位化的需求。 As digital technology advances in medical imaging, coupled with changes in the environment of China's medical industry, are strengthening the hospital for medical digital imaging needs. 因此，醫學影像儲傳系統 (Picture Archiving and Communication Systems, PACS) 的發展，已成為許多醫院資訊化重要的里程碑之一。 Therefore, medical PACS (Picture Archiving and Communication Systems, PACS) development of information technology has become in many hospitals is one important milestone. 雖然 PACS 的發展已成為國內中大型醫院的重點資訊投資之一，但過去有關 PACS 的研究，仍多以技術層次為主，較少有學者從人 ( 使用者 ) 的觀點去了解院內醫護人員 PACS 實際的使用情況。 Although the development of PACS has become a major hospital in one of the key IT investment, but in the past the PACS study, is still more to the technical level based, less a scholar from the person (user) point of view to understand the hospital medical staff PACS actual usage. 然而，醫護人員對系統的實際使用情況，卻是系統成功與否的重要指標。 However, the medical staff on the actual use of the system, it is an important indicator of system success. 因此，本研究主要的目的是從使用者的觀點，了解影響醫護人員使用 PACS 的因素，以及 PACS 所產生的影響與效益，以做為醫院在推廣與評估系統時的參考。 Therefore, the purpose of this study is from the user's point of view, understanding the factors that affect health care use of PACS, as well as the impact of PACS and effective, as the hospital system in the promotion and evaluation of reference. 本研究為一兩階段研究。 This study is a two-stage study. 

第一階段是透過問卷調查的方式，針對系統已正式上線醫院的使用者進行調查，以了解在醫院環境與使用者特性的交互影響下，對於醫護人員 PACS 使用行為的影響。 The first stage of the way through the questionnaire for users of the hospital system has been formally launched an investigation to find out in the hospital environment and user interaction characteristics under the influence of PACS for medical use behavior. 第二階段是針對兩個採用不同類型 PACS 的個案醫院 ( 全院式 PACS-A 醫院與 Mini-PACS-B 醫院 ) 的使用者進行訪談與問卷調查。 The second stage is used for two different types of cases in the hospital PACS (hospital wide PACS-A Hospital and Mini-PACS-B hospital) of the user interviews and questionnaires. 透過個案醫院關鍵人員的深入訪談與使用者問卷調查，了解 PACS 對於醫院醫療服務品質的改善及對組織具體效益。 Hospital through the case-depth interviews of key personnel and user survey, about PACS for hospitals to improve the quality of medical services and the specific benefits to the organization. 

貳、文獻探討 Two, the literature 

一、 PACS 的使用 - 使用者的觀點 1, PACS in use - the user's point of view 

Pomerantz 等學者 (1999) 根據實務上 PACS 系統發展的經驗指出，醫院 PACS 系統的使用與接受程度，取決於系統所提供的功能是否滿足使用者的需求。 Pomerantz et al (1999) PACS system development under the practical experience of that hospital PACS system use and acceptance depends on whether the function provided by the system to meet the needs of the users. 特別是，全院式的 PACS 系統必須滿足不同科別使用者的需求，因此系統能否滿足甚至超過使用者的需求成為 PACS 系統建置成功與否的重關鍵因素之一。 In particular, all hospital-based PACS system must meet the needs of different departments and users, so the system can meet or exceed the needs of users of the success of a PACS system, build one of the important key factors. 透過教育訓練的提供，讓使用者熟悉系統的功能，對 PACS 發展而言，已成為系統發展過程必備的基本任務之一。 Education and training provided for users familiar with the functions of the system, the development of the PACS, the system development process has become a necessary basic tasks. 一般而言， PACS 系統的教育訓練方式包括電腦輔助訓練、線上訓練、以及傳統方式 (Protopapas et al., 1999) 。 In general, PACS system, the education and training methods including computer-aided training, online training, as well as traditional methods (Protopapas et al., 1999). 而使用者對於系統的需求層次主要括影像取得、影像傳輸、影像顯示、影像管理、影像的易取得性、報告、對患者的影響、教育訓練、系統的親和性等等 (Watkins, 1999) 。 The level of user demand for the system including the main image acquisition, image transfer, image display, image management, image of easy accessibility, reports on the impact of patients, education and training, system compatibility, etc. (Watkins, 1999). Watkins(1999) 指出 PACS 系統的教育訓練依其經驗主要可區分析兩個階段：第一階段主要針對所有的臨床與放射科醫護人員進行正式的教育訓練課程。 Watkins (1999) pointed out that the PACS system of education and training according to their area of experience can be of two main phases: the first aimed at all clinical and radiology staff for formal training courses. 第二階段，再依各科別的做業性質進行更深入的教育訓練。 The second stage, and then do business according to the nature of other subjects more in-depth education and training. 

二、 PACS 的影響與效益 Second, PACS impact and effectiveness 

從理論層次而言， PACS 的建置能夠為醫院產生正面的效益，包括對醫院整體經營管理的影響、對醫療照護人員作業及服務品質的影響、對患者的影響、對環境保護的影響等等。 From the theoretical level, for, PACS of the build can be positive benefits for the hospital, including the overall operation and management of hospitals, health care personnel on operations and service quality, the impact on patients, the impact of environmental protection, etc. . 但也有學者指出，雖然 PACS 的建置能夠為醫院產生正面的影響，但對於全面生產力的提升並未達到預期的目標，而主要的原因可能在於醫院所建置的 PACS 類型 ( 全院式或 Mini-PACS) ，以及醫院作業流程是否真正進行改善 (Siegel & Reiner, 2002) ，其中作者指出，配合醫院 PACS 的建置與流程再造，才能夠使 PACS 系統的使用達到預期的目的。 However, some scholars pointed out that although the PACS, the hospital can build a positive impact, but overall productivity gains are not achieved the desired goal, but the major may be attributed to build the hospital's PACS type (hospital wide or Mini -PACS), and the hospital is really to improve processes (Siegel & Reiner, 2002), in which the author pointed out that with the hospital PACS, build and process reengineering, can the use of PACS systems to achieve the desired purpose. 因此，作者提供的資料中，進一步指出傳統放射線檢查流程約需五十九個步驟，完整的流程需耗時三至五天。 Therefore, the authors provide the information, and further pointed out that the traditional radiography process takes about 59 steps to complete the process it will take three to five days. 藉由 PACS 的使用，能夠將流程縮短為九個步驟，需所需的時間也縮減為一至兩天甚至更短 (Siegel & Reiner, 2002) 。 By the use of PACS can be shortened to nine steps process will take time also reduced to one or two days or less (Siegel & Reiner, 2002). Pilling(2003) 從使用者的觀點指出， PACS 對醫院最大的好處包括醫學影像品質的提升、較少的挫折感、對工作品質的改進等等。 Pilling (2003) pointed out that from the user's point of view, PACS of the hospital's biggest benefits include improving the quality of medical imaging, less frustration, improved quality of work and so on. 此外， Gell 與 Bauman(1999) 指出，大型的 ( 全院的 )PACS 系統能夠改變放射部門人員與臨床醫師間的互動方式。 In addition, Gell and Bauman (1999) pointed out that large-scale (all homes) PACS system can change the radiation department staff and the interaction between clinicians. 而高度整合的 PACS 系統，能夠提供及時與完備的資訊給使用者，以提升醫院整體的醫療照護品質。 The highly integrated PACS system to provide timely and complete information to users, in order to enhance the overall quality of medical care hospital. 整體而言，大型的 ( 全院式 )PACS 所能夠為醫院產生的效益包括，能夠藉由影像處理工具 ( 例如 : 調整大小、捲軸、立體感等等 ) 、線上數位化電腦輔助診斷工具、互動書籍、線上文獻搜尋等機制，改善醫療診斷品質。 Overall, large-scale (hospital wide) PACS is able to generate benefits for the hospital, including, we can use image processing tools (example: resize, scroll, dimension, etc.), online digital computer-aided diagnostic tools, interactive Books, online literature search and other mechanisms, to improve the quality of medical diagnosis. 藉由遠端會診，提供患者更好的醫療照護服務品質。 Through remote consultation, to provide patients with better medical care service quality. 數位化的網路系統能夠減少影像延遲的時間，並可透過多媒體的報告與視訊會診提供更好的醫療照護服務品質。 Digital imaging network systems can reduce the delay time, but also through media reports and video consultation to provide better quality health care services. 在金錢節省方面，包括減少膠片的使用、減少儲在實體膠片的空間、減低管理的成本等等。 Save money, including reducing the use of film, film to reduce the physical storage space, reduce management costs and so on. 

此外， Becker 與 Arenson(1994) 的研究指出， PACS 產生的效益主要可區分為四個類別，分別是對診斷行為所產生的效益、對醫師所產生的效益、對患者所產生的效益、以及對醫院整體所產生的效益。 In addition, Becker and Arenson (1994) study pointed out, PACS benefits generated can be divided into four main categories, namely, the diagnosis of the benefits arising out of acts, on the benefits generated by physicians, the benefits generated by the patient, and the the benefits generated by the hospital as a whole. 第一類：對診斷行為所產生的效益包括改善對患者即時性資料的存取、改善對患者歷史性資料的存取、資料整合並加速取得時間、以及更佳的診斷品質。 The first category: the diagnosis of the benefits arising out of acts, including real time data to improve patient access, improve patient access to historical data, data integration and accelerate access time, and better diagnostic quality. 第二類，對醫師的效益部分，則有更佳的患者管理與疾病預防、更佳的醫療照護服務品質、減少等待時間、及減少因患者資料遺失所衍生的成本。 The second category, on the effectiveness of some physicians, there are better patient management and disease prevention, better health care service quality, reduce waiting time, and reduce patient costs derived from data loss. 第三類，對患者所產生的效益包括，減少患者曝露在 X 光設備的次數、較短的檢查時間、避免重覆檢查，減少患者曝露在有幅射線的環境、避免不需要的重覆檢查，減少患者到醫院的次數與不便性，並避免不必要的反效果。 The third category, the benefits generated by the patient, including, reducing patient exposure to X-ray equipment in the frequency, shorter examination time, to avoid repeated checks, reduce patient exposure to a hazardous radiation environment, to avoid unnecessary duplication check to reduce the number of patients to the hospital and the inconvenience of, and to avoid unnecessary adverse effects. 第四類，對醫院整體所產生的效益包括，醫師間更容易溝通、更佳的醫院管理品質、藉由易取得的數位化影像，提升放射線技師或相關醫護人員的教育訓練品質、以及提高醫療照護人員對醫院的忠誠度。 The fourth category, the overall benefits generated by the hospital include easier communication between physicians, hospital management better quality, easily obtained by the digital image, enhance the radiation technician or related education and training of health care quality, and improve health care care personnel about loyalty. Bryan 等學者 (1995) 針對 PACS 系統的評估，提出十一項考量要素，包括放射線部門在導入 PACS 時之成本考量、其他部門在配合 PACS 建置時所需之額外成本考量、配合 PACS 之建置，醫院所需增加之電腦相關人才聘用之成本考量、對於相關人員之教育訓練所需成本的考量、 PACS 的建置可以節省之人員成本考量、可減少之片檔成本考量、可減少之儲存空間考量、其他相關部門之生產力提升程度的考量、可減少之放射性藥劑使用量的考量、減低患者就醫成本的考量、以及對於患者整體醫療服務品質改進等。 Bryan et al (1995) PACS system for the assessment, consideration of proposed 11 elements, including the radiology department at the time of cost considerations into PACS, PACS deployment with other departments in the additional cost required for consideration, with the build PACS Hospital personnel need to employ computer-related increase in the cost considerations, education and training for relevant personnel cost considerations, PACS of the build can save the staff cost considerations, can be considered to reduce the cost of film files, can reduce the storage space consideration of other relevant departments to enhance the productivity level of consideration, can reduce the amount of the consideration of the use of radioactive agents to reduce medical costs in patients with consideration, and for patients with improvement of the overall quality of medical services. 

參、理論基礎 Parameters, the theoretical basis 

DeLone 與 McLean(2003) 彙整過去學者的建議與看法，提出一修正的資訊系統成功模式。 DeLone and McLean (2003) compiled the recommendations and views in the past scholars put forward an amendment to the information system success model. 修正後的模式指出，影響資訊系統的使用與滿意度的三個主要因素分別為資訊品質、系統品質、以及服務品質。 Revised model that affect the use of information systems and the satisfaction of the three major factors are information quality, system quality, and service quality. 且系統的使用與滿意度之間會相互影響，進而產生資訊系統的效益，而產生的效益，又會反應到系統的使用與滿意。 And the system's use and satisfaction of the interaction between the Council and thus generate the benefits of information systems, and the returns generated from the system will respond to the use and satisfaction. 因此，彼此間成為一相互影響的關係。 Therefore, the interaction between them into a relationship. 本研究以此 DeLone 與 McLean(2003) 的概念為基礎，發展出概念性研究架構。 This study examined DeLone and McLean (2003) based on the concept, the development of a conceptual framework. 整理如圖一所示，本研究資訊系統的使用為主要研究核心，探討影響資訊系統使用的因素，及其使用後對所產生的影響與效益。 Order as shown in Figure 1, the use of information systems in this study as the main core of study to explore the factors affecting the use of information systems, and its use after the impact and effectiveness. 因此，本研究第一階段的目的在探討影響醫護人員 PACS 使用的因素，主要以使用者特性與環境互動的觀點為基礎。 Therefore, this study aims to investigate the first phase of the impact of medical PACS use factor, the main characteristics and environment interact with users based on the views. 第二階段主要著眼於從使用者的觀點探討 PACS 所產生的影響與效益。 The second phase focuses on the PACS from the user's point of view of the impact and effectiveness. 


圖一本研究概念性架構 Figure 1 Conceptual framework of 

肆、研究架構與方法 Wantonly, research framework and methods 

本研究主要採問卷調查的方式。 This study used questionnaire surveys. 階段一主要針對多家 PACS 已上線使用的中大型醫院醫護人員進行調查。 Phase one of the main line for several PACS has been used in large hospital staff to investigate. 階段二有關 PACS 對醫護人員影響的討論，有鑑於全院式的 PACS 與 mini-PACS 對於醫院所產生的影響將有所差異，因此主要針對兩家選定的個案醫院 ( 全院式 PACS ： A 醫院； Mini-PACS ： B 醫院 ) 的醫護人員進行訪談與問卷調查。 In phase two, the impact of PACS on the health care discussion, in view of all hospital-based PACS and mini-PACS for hospitals as a result of the impact will vary, so the main case against the two selected hospitals (hospital wide PACS: A Hospital ; Mini-PACS: B Hospital) medical staff to conduct interviews and questionnaires. 

1. 第一階段研究 The first stage of the study 

本階段研究架構如圖二所示，主要假說有二：假說一：使用者的特性會影響醫院 PACS 的使用。 The phase structure as shown in Figure 2, there are two main hypotheses: Hypothesis 1: the user's characteristics will affect the use of hospital PACS. 假說二：醫院環境會影響醫院 PACS 的使用。 Hypothesis 2: the hospital environment affects the use of hospital PACS. 本階段主要針對國內中大型醫院 ( 區域級以上醫院 ) 中，合計有十一家醫院的 PACS 使用者接受本研究的調查。 This stage primarily for the domestic medium and large hospitals (regional hospitals), the total of 11 hospitals have PACS users to accept the investigation in this study. 正式問卷合計寄發 200 份，經過催收程序後合計回收 48 份，其中無效問卷 10 份，有效問卷為 38 份，有效問卷回收率為 19%( 參考表一 ) 。 Total formal questionnaire sent to 200, after aggregate recycling collection procedure 48, in which 10 invalid questionnaires, 38 valid questionnaires, response rate was 19% (see Table 1). 
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圖二第一階段研究架構 Figure 2 structure of the first stage of the study 

表一第一階段問卷填答者背景 Table 1 Background of the first phase of the questionnaire respondents had 

	
	內科 Internal Medicine 
	外科 Surgical 
	復健科 Rehabilitation 
	小兒科 Pediatrics 
	核醫科 Nuclear medicine 
	骨科 Orthopedics 
	放射科 Radiology 
	急診部 Emergency Department 
	其他 Other 

	人數 Number of people 
	13 13 
	6 6 
	1 1 
	2 2 
	1 1 
	3 3 
	4 4 
	5 5 
	3 3 

	百分比 Percentage 
	34.21% 34.21% 
	15.79% 15.79% 
	2.63% 2.63% 
	5.26% 5.26% 
	2.63% 2.63% 
	7.89% 7.89% 
	10.53% 10.53% 
	13.16% 13.16% 
	7.89% 7.89% 


表二 PACS 的影響及效益彙整 Table 2 Effect and Benefit PACS compiled 

	PACS 的影響與效益 The impact and benefits of PACS 
	題數 Question Number 
	

	(1) 縮減完整檢查流程 (1) complete inspection process to reduce 
	3 3 
	(1) 縮減借片單開立、借片流程。 (1) single-chip reduced by the opening, through the film process. (V1) (V1) 

(2) 縮減登記櫃檯之印名卡書寫、暗房洗片流程。 (2) to reduce check-in counters of the printed name cards to write, darkroom film development process. (V2) (V2) 

(3) 縮減報告製作時 X 光片報告分配、片庫調閱舊片等檔案作業流程。 (3) reduce the reported X-ray report when making the allocation of access to old films and other films, records processes. (V3) (V3) 

	(2) 提升病患資料取得方便與正確性 (2) to enhance patient convenience and accuracy of the information obtained 
	1 1 
	(1) 數位檢查設備所需之病患資料由醫療資訊系統提供，資料取得速度快、資料正確性高。 (1) digital inspection equipment required for patient information provided by the health care information systems, data access speed, data accuracy high. (V4) (V4) 

	(3) 提升影像長期儲存性 (3) enhance the long-term storage of images 
	2 2 
	(1) 數位影像儲存媒體，如高容量數位像光碟 (DVD) 、數位磁帶 (Digital Tape) 等，儲存容量大，所需存放佔用空間比 X 光片小。 (1) digital image storage media, such as high-capacity digital disc (DVD), digital tape (Digital Tape), etc., storage capacity, the required storage space smaller than the X-ray film. (V5) (V5) 

(2) 數位影像儲存媒體，如高容量數位像光碟 (DVD) 、數位磁帶 (Digital Tape) 等，儲存年限比 X 光片更長。 (2) digital image storage media, such as high-capacity digital disc (DVD), digital tape (Digital Tape), etc., storage period longer than the X-ray film. (V6) (V6) 

	(4) 提升報告完成速度 (4) enhance the rate of completion of the report 
	2 2 
	(1) 檢查後不需檔案處理作業，可立即製作報告，提升報告完成速度。 (1) Check the file handling was not required, can immediately make a report to enhance the speed completion of the report. (V7) (V7) 

(2) 調閱舊片容易，可即時提供報告製作參考，提升完成速度。 (2) easy access to old films, the report can be made readily available, and promote the completion rate. (V8) (V8) 

	(5) 節省耗材費用 (5) cost saving 
	2 2 
	(1) 節省檢查相關耗材 (X 光片、洗片藥水、 X 光片片袋等 ) 消耗費用。 (1) saving money related supplies (X-ray film, film medicine, X-ray Woods bags, etc.) consumption costs. (V9) (V9) 

(2) 節省檢查相關耗材 (X 光片、洗片藥水、 X 光片片袋等 ) 庫存費用。 (2) saving money related supplies (X-ray film, film medicine, X-ray Woods bags, etc.) inventory costs. (V10) (V10) 

	(6) 降低空間使用需求 (6) reduce the demand for space use 
	4 4 
	(1) 降低耗材庫存 ( 補給庫房、放射線部 ) 使用空間。 (1) reduce the supplies inventory (supply warehouse, radiology department) use of space. (V11) (V11) 

(2) 降低 X 光片檔案長期儲存 (X 光片片庫 ) 使用空間。 (2) reducing the long-term storage of X-ray film file (X-ray piece of the library) the use of space. (V12) (V12) 

(3) 降低 X 光片檔案處理作業 (X 光片檔案室 ) 使用空間。 (3) reducing the X-ray film file handling (X-ray film archives) the use of space. (V13) (V13) 

(4) 降低暗室與洗片機使用空間。 (4) reduce the darkroom and washing machine use of space. (V14) (V14) 

	(7) 節省作業人力 (7) to save human work 
	2 2 
	(1) 檔案作業流程縮減 (X 光片核對、借片、還片、報告分配、歸檔 ) ，節省檔案作業人力。 (1) processes to reduce the file (X-ray check, through film, but also films, report distribution, archiving), save the file operations manpower. (V15) (V15) 

(2) 節省洗片人力。 (2) labor saving washing. (V16) (V16) 

	(8) 避免 X 光片遺失 (8) to avoid the loss of X-rays 
	2 2 
	(1) 避免歸錯檔案位置，造成全部影像資料遺失。 (1) to avoid the location of the file go wrong, causing all the image data loss. (V17) (V17) 

(2) 避免具教學價值 X 光片遭個人私藏，造成部分或全部影像資料遺失。 (2) avoid teaching the value of a personal possession by X-ray, resulting in loss of some or all of the images. (V18) (V18) 


二、第二階段研究 Second, the second stage of the study 

第二階段研究主要的目的是希望找出 PACS 所產生的影響與效益。 The main purpose of the second stage of the study is to identify the impact of PACS and benefits. 並針對不同規模的 PACS( 全院式的 PACS 與 Mini-PACS) 進行比較。 And different scale PACS (hospital wide PACS, and Mini-PACS) were compared. 首先，以文獻歸納整理的結果為基礎，分別針對建置全院式 PACS 與 Mini-PACS 的醫院選定一家做為個案研究醫院。 First of all, collate and analyze the literature based on the results, respectively, for the build hospital wide PACS and Mini-PACS of the hospital as a case study of selected hospitals. 全院式 PACS 的研究醫院為 A 醫院； Mini-PACS 的研究醫院為 B 醫院。 Hospital wide PACS of hospital A hospital; Mini-PACS of the hospital for the B hospital. A 醫院為一所區域級教學醫院。 A hospital is a regional teaching hospital. 該院自 2002 年創院以來，全院全面實施 PACS ，且達全院無片化的目標。 Founding the hospital since 2002, full implementation of the whole hospital PACS, and reached the hospital-wide filmless objectives. B 醫院為地區級醫院。 B hospital district hospital. 配合「行政院衛生署所屬醫院 PACS 規劃與建置」政策，該院於 2004 年一月開始實施 PACS 系統。 With the "Hospital, Department of Health Planning and Implementation of PACS" policy, the hospital began in January 2004 PACS system. 目前，僅四個科別 ( 內科、家醫科、骨科、及外科 ) 實施 PACS ，因此屬於 Mini-PACS 的規模。 Currently, only four divisions (internal medicine, family medicine, orthopedics, and surgery) to implement PACS, so is the size of Mini-PACS. 此外，同時間其他科別的 PACS 仍在建置中，因此目前該院仍採數位與實體影像雙軌並行的方式。 In addition, at the same time the other divisions of the PACS is still under construction, so far the hospital still uses the digital and physical images dual track approach. 

綜合理論層次 ( 文獻歸納 ) 及實務層次 ( 醫院訪談 ) ，本研究合計整理出八類 PACS 所產生的影響，並設計出十八題問項，以做為個案醫院醫護人員問卷調查的基礎。 Comprehensive theoretical level (literature reviews), and practical level (hospital interview), this study sorted out the eight categories of total impact of PACS, and 18 items were designed to survey hospital staff as a case basis. 八個類別包括： (1) 縮減完整檢查流程 (2) 提升病患資料取得方便性與正確性 (3) 提升影像長期儲存性 (4) 提升報告完成速度 (5) 節省耗材費用 (6) 降低空間使用需求 (7) 節省作業人力 (8) 避免 X 光片遺失 ( 參考表二 ) 。 Eight categories include: (1) reduce the full inspection process (2) to get data to enhance patient convenience and accuracy (3) to enhance long-term storage of images (4) enhance the rate of completion of the report (5) cost saving (6) lower space use requirements (7) save job human (8) to avoid loss of X-ray film (see Table II). 第二階段研究，主要針對兩家選定醫院的 PACS 使用者進行問卷調查，對象包括臨床醫師、放射線醫師、放射線技師及護理人員 ( 參考表三 ) 。 The second phase, mainly for two selected hospitals PACS users survey, which included clinicians, radiologists, radiology technicians and nurses (see Table 3). 

表三第二階段研究問卷寄發數／回收數 Table 3 The second stage of the study questionnaire sent to several / recycling numbers 

	寄發數／有效問卷回收數 Send number / number of valid questionnaires was 
	A 醫院 A hospital 
	B 醫院 Hospital B 

	臨床醫師 Clinicians 
	127 ／ 111 127 / 111 
	61 ／ 59 61 / 59 

	放射線醫師 Radiologists 
	5 ／ 0 5 / 0 
	2 ／ 2 2 / 2 

	放射線技師 Radiation technician 
	16 ／ 12 16 / 12 
	5 ／ 4 5 / 4 

	護理人員 Nurses 
	487 ／ 418 487 / 418 
	71 ／ 69 71 / 69 

	合計 Total 
	635 ／ 541 635 / 541 
	139 ／ 134 139 / 134 

	有效問卷回收率 Effective response rate 
	85.2% 85.2% 
	96.4% 96.4% 


伍、資料分析 Wu, data analysis 

一、第一階段研究資料分析 1, the first phase of data analysis 

( 一 ) 因素分析 (A) factors 

使用者特性構念主要擷取出五個變數：工作資歷、電腦使用經驗、對院內 PACS 發展的了解、態度、以及參與程度。 Users to extract the characteristics of the main constructs of five variables: work experience, computer experience, understanding of the development on the hospital PACS, attitudes, and participation. 醫院環境構念主要擷取出兩個變數：教育訓練及部門風氣。 Construct the main hospital environment to extract the two variables: education, training and culture sectors. PACS 的使用構念，共擷取出四個因素：依賴程度、對醫療照護服務品質的改善、滿意程度、與使用率，與研究架構鄉吻合。 The use of PACS constructs were extracted four factors: dependence on the improvement of the quality of health care services, satisfaction, and utilization, consistent with the research framework Township. 上述變數累計可解釋各構面變異量達 79.28%, 與 74.59% ( 表四 ) 。 These variables could explain the various dimensions of total variance 79.28%, and 74.59% (Table IV). 

表四構面因素分析結果 Form factor analysis four dimensions 

	構面名稱 Dimension name 
	因素名稱 Factor name 
	特徵值 Eigenvalue 
	解釋能力 Explanatory power 
	累計量 Total volume 

	「使用者特性」與「醫院環境」 "User characteristics" and "hospital environment" 
	工作資歷 Work experience 
	6.090 6.090 
	24.36% 24.36% 
	24.36% 24.36% 

	
	電腦使用經驗 Computer experience 
	4.473 4.473 
	17.89% 17.89% 
	42.25% 42.25% 

	
	對院內 PACS 發展的了解 Understanding of the development on the hospital PACS 
	3.200 3.200 
	12.80% 12.80% 
	55.05% 55.05% 

	
	教育訓練 Education and training 
	2.060 2.060 
	8.24% 8.24% 
	63.29% 63.29% 

	
	部門風氣 Departmental culture 
	1.504 1.504 
	6.02% 6.02% 
	69.31% 69.31% 

	
	態度 Attitude 
	1.334 1.334 
	5.34% 5.34% 
	74.65% 74.65% 

	
	參與程度 Participation 
	1.157 1.157 
	4.63% 4.63% 
	79.28% 79.28% 

	PACS 的使用 The use of PACS 
	依賴程度 Dependence 
	5.995 5.995 
	42.82% 42.82% 
	42.82% 42.82% 

	
	對醫護服務品質的改善 Improve the quality of health care services 
	1.979 1.979 
	14.14% 14.14% 
	56.96% 56.96% 

	
	滿意程度 Satisfaction 
	1.352 1.352 
	9.66% 9.66% 
	66.62% 66.62% 

	
	使用率 Rate 
	1.116 1.116 
	7.97% 7.97% 
	74.59% 74.59% 


( 二 ) 信度檢測 (B) reliability testing 

本研究使用 Cronbach's  值做為量表信度檢測的依據。 In this study, Cronbach's  value as the basis for scale reliability test. 本研究各變數的  值皆超過 0.6 的最低建議臨界值，均達可接受的標準具相當之信度 ( 參考表五 ) 。 In this study, the value of the variable of  proposal for exceeding the minimum threshold of 0.6, reached a quite acceptable standard of reliability (see Table 5). 

表五構面相關變數 Cronbach's  值 Table 5 dimensions of the variables related to Cronbach's  value 

	構面名稱 Dimension name 
	變數名稱 Variable name 
	題數 Question Number 
	   值  value 

	「使用者特性」與「醫院環境」 "User characteristics" and "hospital environment" 
	工作資歷 Work experience 
	4 4 
	0.6183 0.6183 

	
	電腦使用經驗 Computer experience 
	4 4 
	0.8013 0.8013 

	
	對院內 PACS 發展的了解 Understanding on the development of hospital PACS 
	6 6 
	0.7927 0.7927 

	
	教育訓練 Education and training 
	4 4 
	0.7479 0.7479 

	
	部門風氣 Departmental culture 
	3 3 
	0.7910 0.7910 

	
	態度 Attitude 
	3 3 
	0.7046 0.7046 

	
	參與程度 Participation 
	1 1 
	--** --** 

	使用成效 Use results 
	依賴程度 Dependence 
	6 6 
	0.9110 0.9110 

	
	對醫療照護服務品質的改善 On the improvement of the quality of medical care services 
	4 4 
	0.7935 0.7935 

	
	滿意程度 Satisfaction 
	3 3 
	0.7492 0.7492 

	
	使用率 Rate 
	1 1 
	--** --** 


--** ：只包含一個變數，故無 Cronbach's  值 --**: Contains only one variable, so no Cronbach's  value 

( 三 ) 研究假說驗證 (C) of hypothesis testing 

本研究使用複迴歸分析針對研究假說進行檢驗，結果如表六所示。 This study used multiple regression analysis to test for the hypothesis, the results shown in Table 6. 

表六使用者特性與醫院環境對於 PACS 使用的影響 Table 6 user characteristics and the hospital environment for the use of PACS 

	
	依賴程度 Dependence 
	對醫療照護服務品質的改善 On the improvement of the quality of medical care services 
	滿意程度 Satisfaction 
	使用率 Rate 

	Durbin-Watson Durbin-Watson 
	1.982 1.982 
	2.500 2.500 
	1.711 1.711 
	1.701 1.701 

	R 2 R 2 
	0.553 0.553 
	0.735 0.735 
	0.591 0.591 
	0.342 0.342 

	Adj- R 2 Adj-R 2 
	0.449 0.449 
	0.673 0.673 
	0.496 0.496 
	0.189 0.189 

	工作資歷 (X 11 ) Work experience (X 11) 
	0.849 0.849 
	0.869 0.869 
	0.934 0.934 
	0.406 0.406 

	電腦使用經驗 (X 12 ) Computer experience (X 12) 
	0.941 0.941 
	0.530 0.530 
	0.845 0.845 
	0.347 0.347 

	對院內 PACS 發展的了解 (X 13 ) Understanding of the development on the hospital PACS (X 13) 
	0.028** 0.028 ** 
	0.000** 0.000 ** 
	0.011** 0.011 ** 
	0.856 0.856 

	教育訓練 (X 21 ) Education and Training (X 21) 
	0.089* 0.089 * 
	0.347 0.347 
	0.007** 0.007 ** 
	0.228 0.228 

	部門風氣 (X 22 ) Sector culture (X 22) 
	0.857 0.857 
	0.789 0.789 
	0.445 0.445 
	0.004** 0.004 ** 

	態度 (X 14 ) Attitude (X 14) 
	0.018** 0.018 ** 
	0.070* 0.070 * 
	0.858 0.858 
	0.955 0.955 

	參與程度 (X 15 ) Participation (X 15) 
	0.688 0.688 
	0.877 0.877 
	0.682 0.682 
	0.687 0.687 


*:p<0.1 *: P <0.1 　 **:p<0.05 **: P <0.05 

二、第二階段研究資料分析 Second, the second phase of data analysis 

( 一 ) 全院式 PACS 的影響與效益 (A) the impact of hospital wide PACS and benefits 

因素分析的結果，主要粹取出三個因素。 Factor analysis of the results, mainly to extract three factors. 因素一：片檔管理機制的改善 ( 包括流程、空間、與保存 ) 、因素二：縮減檢查流程、因素三：節省耗材費用。 Factor A: Slice file management system improvements (including the process, space, and storage), factor 2: reduced inspection process, the three factors: cost saving. ( 表七 ) (Table 7) 

表七 A 醫院使用者意見因素分析結果 Table 7 A factor analysis of hospital user comments 

	因素名稱 Factor name 
	變數名稱 Variable name 
	特徵值 ( 初始值 ) Characteristic value (initial value) 
	解釋能力 % Explanatory power% 
	累計量 % Cumulative volume% 

	片檔管理機制改善：流程、空間、保存 File management system to improve the film: process, space, save 
	V7 V7 
	8.614 8.614 
	47.854 47.854 
	47.854 47.854 

	
	V11 V11 
	
	
	

	
	V12 V12 
	
	
	

	
	V13 V13 
	
	
	

	
	V14 V14 
	
	
	

	
	V15 V15 
	
	
	

	
	V18 V18 
	
	
	

	縮減檢查流程 Reduce the inspection process 
	V1 V1 
	2.461 2.461 
	13.674 13.674 
	61.528 61.528 

	
	V2 V2 
	
	
	

	
	V3 V3 
	
	
	

	
	V5 V5 
	
	
	

	
	V6 V6 
	
	
	

	
	V8 V8 
	
	
	

	
	V16 V16 
	
	
	

	節省耗材費用 Cost saving 
	V9 V9 
	1.010 1.010 
	5.610 5.610 
	67.138 67.138 

	
	V10 V10 
	
	
	


( 二 )Mini-PACS 的影響與效益 (B) Mini-PACS the impact and effectiveness 

因素分析的結果，主要粹取出二個因素，分別命名為：片檔管理機制的改善、流程改善。 Factor analysis of the results, mainly to extract two factors were named as: the improvement of film file management system, process improvement. ( 表八 ) (Table 8) 

表八 B 醫院使用者意見因素分析結果 Table 8 B factor analysis of the views of hospital users 

	因素名稱 Factor name 
	變數名稱 Variable name 
	特徵值 ( 初始值 ) Characteristic value (initial value) 
	解釋能力 % Explanatory power% 
	累計量 % Cumulative volume% 

	片檔管理機制改善 File management system to improve film 
	V8 V8 
	13.872 13.872 
	77.064 77.064 
	77.064 77.064 

	
	V11 V11 
	
	
	

	
	V12 V12 
	
	
	

	
	V14 V14 
	
	
	

	
	V16 V16 
	
	
	

	流程改善 Process Improvement 
	V1 V1 
	1.089 1.089 
	6.084 6.084 
	83.112 83.112 

	
	V4 V4 
	
	
	

	
	V9 V9 
	
	
	

	
	V13 V13 
	
	
	

	
	V15 V15 
	
	
	


陸、結論 Lu, Conclusion 

一、結論 1, the conclusion 

過去國內 PACS 的研究多將焦點著眼於要如何成功導入系統。 Research over the past domestic PACS will focus focus on how to successfully import the system. 較少有研究以使用者做為核心，深入了解影響醫護人員 PACS 使用行為的因素，及使用 PACS 後產生的影響與效益。 Less on the core to the user as to understand the impact of health care use behavior PACS factors, and the use of PACS and benefits after the impact. 然而，醫護人員對系統的實際使用行為，卻是系統成功與否的重要指標。 However, the actual use of health care behavior of the system, it is an important indicator of system success. 針對此一議題，本研究進行了一個兩階段的研究。 For this topic, this study conducted a two-stage study. 

第一階段主要從使用者與環境互動的觀點，探討影響國內中大型醫院，醫護人員 PACS 使用行為。 The first stage of interaction with the environment mainly from the user point of view, influencing the domestic medium and large hospitals, health care use behavior PACS. 研究結果指出使用者對院內 PACS 發展的了解程度、教育訓練的提供、部門的使用風氣、以及使用者的態度對於醫護人員 PACS 的使用會達一定程度的影響。 The study concluded that users of the hospital PACS level of understanding of the development, education and training provision, the use of department culture, and the user's attitude to the use of medical PACS will be up to a certain extent. 此外，相較於過去的研究，本研究發現醫護人員對於系統發展的參與程度對於 PACS 系統的使用並沒有顯著的影響。 In addition, compared to previous studies, this study found that health care systems development for the participation of the use of the PACS system and no significant effect. 本研究認為，傳統使用者參與資訊系統發展對系統成功會產生正向助益的論點，並無法用來解釋醫院 PACS 系統使用的原因在於，相較於一般企業資訊系統， PACS 系統使用者的多元程度相當高，而不同部門的使用者對於系統的需求又有所不同，因此使用者的參與變成一項較不易達成的目標。 This study suggests that the traditional users of the system involved in the successful development of information systems will have a positive benefit of the argument and can not be used to explain the reasons for the hospital PACS system is used, compared to general business information systems, PACS system, multiple users high level, and different sectors of the user requirements for the system there are different, so the user's participation into a more difficult to achieve. 但本研究發現，雖然使用者對於醫院 PACS 發展可能不需要投入太多，但使用者對於 PACS 的了解與熟悉卻是相當重要的，研究結果指出使用者對院內 PACS 發展的了解以及教育訓練的提供對醫院 PACS 發展而言，均是相當重要。 However, this study found that while users of PACS for hospitals may not need to spend too much development, but users understand and are familiar with the PACS, it is important to study the results indicate that the hospital PACS users to understand the development and provision of education and training on the hospital PACS development is concerned, are very important. 也因此，本研究建議，在系統導入前，醫院應加強對於醫護人員的教育。 As a result, this study suggests that, in the system implementation, the hospital should be enhanced for medical education. PACS 導入後，亦需提供使用者足夠的教育訓練課程，且需針對不同部門的需求提供客製化的課程設計，以提升部門的使用風氣，進而提升醫護人員使用率。 PACS imported, should also provide users with adequate education and training programs, and the need to address the needs of different departments to provide customized courses designed to enhance the department's use of atmosphere, improving health care utilization. 

對醫院管理者而言，本階段研究針對影響 PACS 使用行為的因素進行探討，研究結果將可做為醫院推展 PACS 的參考，如何增進使用者對於院內 PACS 發展的了解、教育訓練的規劃、如何提升部門使用 PACS 的風氣、以及使用者對於系統正向態度的強化，皆有助提升院內系統的使用成效。 Hospital managers, the impact of PACS for the phase behavior of the factors used to explore the findings will be used as a reference hospital PACS forward, how to enhance user understanding of the development for the hospital PACS, education and training planning, how to improve PACS culture departments, and users for the system to strengthen positive attitude, all help to enhance the effectiveness of hospital use of the system. 

第二階段研究，主要經由文獻整理與個案醫院訪談，整理出十八項醫院在使用 PACS 後產生的影響與效益。 The second phase, the main hospital via literature review and case interviews, sorting out the 18 hospitals using PACS and benefits after the impact. 並分析針對兩種類型的 PACS 系統 ( 全院式 PACS ： A 醫院與 Mini-PACS ： B 醫院 ) 的使用者進行大規模的問卷調查，資料分析結果指出，對全院式 PACS 系統的使用者而言， PACS 的影響主要包括片檔管理機制的改善 ( 流程、空間、與保存 ) 、縮減檢查流程、及節省耗材費用。 And analyzed for two types of PACS system (hospital wide PACS: A Hospital and Mini-PACS: B Hospital) for large-scale users of the survey, data analysis pointed out that the hospital wide PACS, and words, PACS of the major proposed including the improvement of management mechanism (process, space, and storage), reducing the inspection process, and cost saving. 對於建置 Mini-PACS 的醫院使用者而言，其產生的效益則減少了節省耗材費用這個因素，其主要原因在於 Mini-PACS 個案醫院 (B 醫院 ) 目前仍採數位與實體影像雙軌並行的方式，因此 PACS 系統並無法在費用的節省上有所助益，然而這個問題也是許多已導入 PACS 系統，但仍無法達到無片化目標的醫院所面臨的窘境。 Mini-PACS to build a hospital users, the resulting benefits are reduced cost saving of this factor, mainly due to cases of hospital Mini-PACS (B Hospital) A digital still images with the entity approach is the parallel Therefore, PACS systems and cost savings can not be helpful on, but the problem is many PACS systems have been imported, but still can not achieve goals without fragmentation dilemma faced by the hospital. 

對醫院而言，在投入大量成本建置 PACS 當然希望能夠在耗材費用上有所節省，因此無片化是大多數醫院導入 PACS 系統的主要理想，但同時又需面臨使用者的抗拒的壓力。 Of the hospitals,, the cost of putting a large number of PACS certainly hope to build in supplies expenses have savings,因此Filmless is the most hospitals Daoru PACS Xitong the main Li Xiang, but without having the user's Kang Ju Xu Mianlin the Yali. 所以，所數醫院在系統使用早期會採雙軌並行作業，但此一階段為期的長短係關係著 PACS 能否發揮預期效益的關鍵。 Therefore, the number of hospitals in the system will adopt the use of early two-track parallel operation, but this one-year period, the length of the relationship between a PACS system can play a key expected benefits. 因此，配合本研究第一階段的討論，將能夠有助於縮短醫院 PACS 發展至成熟的過渡期。 Therefore, with the first phase of this study the discussion will be able to help shorten the hospital PACS to mature transition. 並發揮期預期功效。 And play on the expected effect. 

二、研究限制 Second, limitations 

本研究第一階段主要的限制為回收樣本僅來自於幾家特定的醫院，對於研究結果的推論上仍有其限制。 The first phase of this study is limited to recovery of the main sample only from a few specific hospitals, the results of inference on the still limited. 再者，第二階段中兩家選定的研究醫院，各有其特有的發展背景，例如 A 醫院為一所新成立的醫院，在新系統的發展上，並不須受限於既有的系統或作業流程。 Furthermore, the second phase of the two selected hospitals, have their own unique development background, such as A hospital-Cheng Li a new hospital, the development of Shang in the new system not be governed by existing systems or processes. 相較於多數的醫院，舊有的系統與作業流程可能對於新系統的使用產生阻礙，而此一部分的影響在第二階段的研究可能無法反應出。 Compared to the majority of the hospital, the old systems and processes for the new use of the system may be hindered by the impact of this part of the second phase of the study may not reflect. 再者， B 醫院 PACS 系統的上線時間仍相當短暫，使用者與系統間可能尚處於磨合階段，因此系統的效益可能還未真正發揮。 Furthermore, B hospital PACS system on-line time is still very short, users and systems may be still in the running-in stage, the effectiveness of the system may not really play. 
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