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中文摘要 Abstract 

在醫療給付申報過程中，一些被濫用的錯誤，例如：編碼錯誤(Miscoding)或編碼高報(Up-Cording)，主次診斷倒置(Diagnosis Sequencing)，不當切割(Unbundling of Services)，文件不齊全(Missing Documentation)，非必需醫療服務(Medical Necessity)，檢查及放射流程錯誤編碼等，常被取巧用來獲得較高醫療的給付，而嚴重影響整體醫療費用支付公平性。 Reporting process in medical payments, some abuse of error, such as: coding error (Miscoding) or encoding of high reported (Up-Cording), primary and secondary diagnosis of inverted (Diagnosis Sequencing), improper cutting (Unbundling of Services), the file does not complete (Missing Documentation), non-essential medical services (Medical Necessity), examination and radiological procedures and coding errors, often tricky to get a higher medical benefit, and seriously affected the fairness of the overall payment of medical expenses. 目前雖然有數以千計的標準用來規範醫療服務的步驟，像是藥的用法等等。 Although there are thousands of standards to regulate medical care steps, such as drug use and so on. 然而卻沒有一套自動化的決策系統可應用在健保償付作業上。 However lacking in an automated decision system can be applied to health insurance to pay assignment. 

在處理大量醫療資料的作業中，若要完整且公平的處理大量的醫療資料，一套自動化保險請賠核對與審查系統是很重要的。 In dealing with a large number of medical information operations, to full and fair dealing with a lot of medical information, an automated insurance, please pay check and review system is very important. 一個自動系統可以既經濟又快速的降低人工作業時的偏見和錯誤。 An automated system can reduce the economical and rapid manual operation when the bias and error. 特別是，電腦系統可以簡化審查作業程序和審核時間，對醫療院所和診所是相當有效益的。 In particular, the computer system can simplify the review of operating procedures and audit time, the medical institutions and clinics is quite effective. 經由快速的作業速度，醫療院所和診所也可以減少等待給付的時間。 By fast operating speed, medical institutions and clinics may also reduce the waiting time of payment. 

本文即是希望藉由視覺化的技術與資料分類的技巧，來架設這類型的自動化的保險理賠審核系統。 This article is hope that by visual classification of the information technology and skills to set up this type of automated insurance claims auditing system. 

關鍵字:視覺化，醫療決策支援，健保審查，資料探索 Keywords: visualization, medical decision support, health insurance review, data exploration 

序 論 Prodrome 

我們經常面臨如何提供就醫病患較高醫療服務品質的問題。 We often provide medical care to patients facing a higher quality of health care issues. 在此，我們必須先瞭解何謂“較高的品質”？ Here, we must first understand what is meant by "higher quality"? 以及相對的標準是什麼？ And the relative criteria? 而且是否真存在評估醫療服務品質的標準？ And there really assess the standards of medical service quality? 如果只有疾病數量和病患狀態，我們也許很難回答這些問題。 If only the volume and patient disease status, we may be very difficult to answer these questions. 但若結合資訊技術的醫療決策支援系統，則可用於協助臨床專業人員提供病患較高品質的健康照護。 However, if the combination of information technology for medical decision support system, can be used to assist clinical professionals in providing patients with high-quality health care. 

在台灣，有關健康保險問題在實施全民健康保險後紛紛浮現。 In Taiwan, the health insurance after the implementation of national health insurance emerged one after another. 醫療保險給付與醫療的診斷、治療兩者間存在著不合理與不公平。 Medical insurance reimbursement and medical diagnosis, treatment, between the existence of inappropriate and unfair. 最嚴重的，醫療院所或是診所，藉用不合法手段欺騙中央健康保險機構以獲取不當的利益。 The most serious, medical institutions or clinics, to use illegal means to deceive the Central Health Insurance Agency to obtain improper benefits. 例如，重複或非必要之檢查及用藥、修改醫療紀錄、開立過量藥品等。 For example, repeated examinations and medication or necessary, modify the medical records, open over medicine. 這些許多不合法的事實不僅僅損害到醫療人員工作上的名譽，也破壞了醫師與病患的關係。 The fact that many illegal work not only damage the reputation of the medical staff, but also undermines the relationship between physician and patient. 

全民健保政策成功的關鍵在於是否達到中央健康保險機構的收支平衡。 National Health Insurance policy key to success is whether the balance of National Health Insurance organization. 因此，中央健康保險機構必須有效率的審查來自醫學中心或是醫療院所及診所所提的健保審核申請。 Therefore, the central health insurance institutions to efficiently review the medical centers or hospitals and clinics, health insurance assessment of the application referred to. 假如不合法情況未獲改善，政府預算將會遭遇財政上的困難。 If the unlawful situation had not improved, the government budget will experience financial difficulties. 

全台灣人民都有義務參加健康保險制度。 All the people of Taiwan have the obligation to participate in the health insurance system. 到目前為止，超過二仟三佰萬人（台灣人口９９％）申請加入。 So far, more than Erqian San Bai people (99% of Taiwan's population) to apply. 健保局扮演了監督的角色，負責檢討和審查由醫院提出的償付要求資料是否有錯誤，例如：編碼錯誤(Miscoding)或編碼高報(Up-Cording)，主次診斷倒置(Diagnosis Sequencing)，不當切割(Unbundling of Services)，文件不齊全(Missing Documentation)，非必需醫療服務(Medical Necessity)，檢查及放射流程錯誤編碼等。 National Health Insurance Bureau played a supervisory role to review and review of payment requests made by the hospital information for errors, such as: coding error (Miscoding) or encoding of high reported (Up-Cording), primary and secondary diagnosis of inverted (Diagnosis Sequencing), improper Cutting (Unbundling of Services), documents are incomplete (Missing Documentation), non-essential medical services (Medical Necessity), inspection and radiation processes error coding. 這些資料包含醫療明細（診斷、檢查、治療及處置項目）藥物治療明細及病患所獲得的醫療相關處置電子檔案。 This information contains medical details (diagnosis, examination, treatment and disposal of items) list of medications and medical care received by patients related to disposal of electronic records. 

文獻探討 Literature 

我們經常提及的醫療決策支援系統，通常只著重在協助臨床專業人員透過電腦程式進行的臨床決策支援系統。 We often refer to medical decision support system, usually only focus on clinical professionals in assisting, through computer programs, clinical decision support system. 臨床決策支援系統透過電腦軟體技術處理病患就醫紀錄及提供這些資料相關知識。 Clinical decision support system through the computer software technology to handle the patients medical records and knowledge to provide such information. 它們根據病患狀況在醫療人員擬定一個診斷、治療計劃時提供足夠的資訊。 Their medical staff according to patient conditions in the development of a diagnosis, treatment plan to provide adequate information. Shortliffe[20]將他們分為三種型態：information management，focusing attention， and patient-specific consultation。 Shortliffe [20] by dividing them into three types: information management, focusing attention, and patient-specific consultation. 這些系統的趨勢是根據資料收集，解釋、有效整合、重要及適用的病人報告和臨床醫師的觀察，及研究取得的證據來改善臨床判斷的品質。 Trends of these systems is based on data collection, interpretation, and effective integration, important and applicable patient report and clinician observation, and study the evidence obtained to improve the quality of clinical judgments. 這類型的系統亦可被當作實證醫學的一種，學者David Sackett[8]定義實證醫學為“將目前最佳的證據謹慎的，明確的和審慎的，使用在獨立病患照護相關的決策上。它的意思為經由系統性研究結合外在較佳可利用的臨床證據整合於個人臨床專業上“。 This type of system may also be used as an evidence based medicine, academics, David Sackett [8] defined EBM as "the best evidence of the current cautious, clear and prudent use of independent decision-making related to patient care . it means for the systematic study by the combination of external clinical evidence can be used better integration of the individual clinical professional. " 人工智慧科技經常被應用於這類系統。 Artificial intelligence is often used in such systems. 例如，自然語言處理也被列入資訊管理系統中，可由文獻資料庫去萃取與健康有關資訊，包括MEDLINE， TOXLINE and AIDSLINE　[7][9][12]，DXplain　[1][2][3] RECONSIDER[5]等。 For example, natural language processing are also included in the information management systems, document database can be to extract health-related information, including MEDLINE, TOXLINE and AIDSLINE [7] [9] [12], DXplain [1] [2] [3 ] RECONSIDER [5] and so on. 

除此之外，為了改善健康照護服務品質，還有其它為了監督診斷、治療、手術等臨床程序的醫療決策支援系統，Risk adjustment[14][15]即是這類系統的代表，為了設定預算和測量主要照護效能的重要系統。 In addition, in order to improve the quality of health care services, there are other in order to monitor the diagnosis, treatment, surgery and other clinical decision support system for medical procedures, Risk adjustment [14] [15] that is representative of such systems, in order to set the budget and measuring the effectiveness of primary care-critical systems. 通常醫療保險給付系統屬於這類系統。 Often medical insurance payment system are such systems. 

系統簡介 Introduction 

本文所建構自動化審查系統，利用資料探索(Data Exploratory)方式以表格化(Table List )及視覺化(VISUALIZATION)方式呈現，來協助判斷「健保醫令申報」、「疾病分類編碼」與「醫療申報費用」之間異常關聯性，尋找出隱含在大量資料間的規則(rules)並重建整個醫院臨床過程。 Automated review system established in this study, using data to explore (Data Exploratory) approach to the form of (Table List) and visualization (VISUALIZATION) is showing a tendency, to help determine the "health insurance medical orders to declare", "disease classification and coding" and "medical report costs "correlation between the abnormal, to find out the hidden rules among the large amounts of data (rules) and the reconstruction of the hospital clinical course. 


圖一:系統流程圖 Figure 1: System flow chart 

1.視覺化技術的應用 1. Visualization technology 

視覺化的技術是根據醫療院所所提出申報之數據資料來重建整個醫院臨床過程。 Visualization technology is based on hospital reporting of data put forward to rebuild the hospital clinical course. 視覺化是應用圖形介面展現數據。 Visualization is the graphical user interface display application data. 根據用途視覺化技術可分為三大類：       1.探討式的分析 Explorative analysis [4][6][10][13][16][17][21] ： According to use visualization techniques can be divided into three categories: 1. Exploratory analysis Explorative analysis [4] [6] [10] [13] [16] [17] [21]: 沒有根據資料的假設，對於架構與趨勢等提供交流式與沒有指定的查詢來展現數據。 According to the assumption that there is no information, to provide for the structure and trends in the exchange-type and do not specify a query to display data. 2.確認式的分析 Confirmative analysis ：提供對於數據的假設、確認式的分析將數據視覺化後採取確認與否為數據的假設結果。 2. Recognized type of Confirmative analysis: to provide for the assumption that the data confirm that type of analysis will be taken after the data visualization for data confirm the hypothesis or not the results. 3.展示型分析 Presentation ：採用適當的展示技術來產生高品質數據的視覺化效果。 3. Showcase of Presentation: the use of appropriate display technology to produce high-quality data visualization. 

2.資料展示 2. Data Show 

為了能夠展現N維度的資料，如何「降低維數」的技術被推薦。 In order to show the N dimensional data, how to "reduce the dimension of" technology is recommended. 也就說一組d維度的數據可以被轉換成k維度的數據組，而k小於d。 Also said that a group of d dimensional data can be converted into a k dimensional data sets, and k is less than d. 如何在多維的資料裡，降低問題中的維數，以下是一些常被應用在資料處理的方法：1.主成分分析（ Principal component analysi ）：指定一些基本的要件與原先的規格成為互相獨立的線性組合來解釋數據的主要差異性。 How to multidimensional data, the lower the dimension of the question, the following are some commonly used in data processing methods: 1. Principal component analysis (Principal component analysi): specify the basic elements of the original specifications to become independent of linear combination to explain the main differences in the data. 2.因素分析( Factor analysis [11])：找出基本結構，簡化觀察值，解開各因素之間複雜的組合關係，檢查某些因素間之假設關係，並找出潛在特徵。 2. Factor analysis (Factor analysis [11]): find out the basic structure, simplify the observations, solve a complex combination of various factors between checking the hypothesized relationships between certain factors and to identify potential characteristics. 3.多元尺度分析( Multidimensional scaling [19])：定義鄰近(相似)矩陣資料在多維空間的座標軸。 3. Multidimensional scaling analysis (Multidimensional scaling [19]): the definition of neighboring (similar) matrix of information in the multi-dimensional space coordinates. 

在做更多描述之前，我們先為資料探索下定義。 To do more in the description, we first explore the definition for the information. 資料探索可以被定義為資料庫D所發現的子集合S和假說Hu(S，C)，使用者透過程式選擇一些方法(選項)來找出一些資料集合和關聯規則，這些關聯規則能被專家驗證，應用多維度2D或3D的架構，來表現資料及關聯規則。 Data to explore the database can be defined as a subset of D S and found the hypothesis Hu (S, C), the user through the program to select some method (option) to find out some information sets and association rules, the association rules can be expert verification, multi-dimensional 2D or 3D application framework, to present data and association rules. 

醫療的紀錄包括非藥物治療，包含了病患與醫師的基本資料、醫療處置、處方、療程與數量、單項的成本等資訊。 Medical records, including non-drug treatment, contains basic information on patients and physicians, medical treatment, prescription, treatment and quantity of information such as individual costs. 

對於專業人士，稽核這些資料是相當繁瑣的工作。 For professionals, audit information is very tedious work. 如果沒有電腦協助，專業人士審核格式化文件資料是相當困難的。 If no computer assistance, professional audit documentation format is very difficult. 將資料視覺化對於專家正確的評估醫療的處置與處方有很大的幫助。 The data visualization for accurate assessment of the medical experts and the disposal of prescription of great help. 為了能在這高維度的數據中執行探討式的分析，必須應用數據處理技術來整理資料。 In order to perform high-dimensional exploratory data analysis, data processing must be applied to organize the information. 本文是利用探索式的分析來搜尋資料庫，分析之後，尋找出醫院醫療理賠給付數據中，有用但被隱藏的資訊。 This article is the use of exploratory analysis to search the database, and analysis, to find out the hospital medical claims paid data, useful but hidden information. 

討論 Discuss 

健保給付審核系統對於醫療保險的給付是一項重複的工作。 National Health Insurance payment audit system for health insurance benefits is a duplication of work.  大量的人力與時間必須投入於每日的理賠給付的工作上。 A lot of manpower and time must be put in claims paid, the work day. 一筆一筆的資料逐一人工審核是一項乏味的 工作，整套稽核作業是人工或半自動化。 A sum of the data one by one manually is a tedious audit work, the whole audit work is manual or semi-automated. 一些標準是有訂定來做稽核的依據。 Some standards are set to do audit basis.  健保局的專家依據既定標準來審核每一筆健保請款資料。 National Health Insurance Bureau based on established standards of experts to review each section a health insurance information please. 這些稽查的項目包含金額、藥品的數量與品質，對於病患的症狀所執行的治療合理性等。 The audit of the project includes the amount of the quantity and quality of medicines for patients with symptoms of the implementation of the reasonableness of such treatment. 就算是這些審核人員投入更多的時間與精力都無法查出每一個弊端。 Even the audit staff to spend more time and energy can not be identified drawbacks of each.  而且對於審核人員的數量需求亦是很大，而且這些專業人員都必須經過專業訓練。 And the demand for the number of audit staff is great, but these professionals must undergo professional training.  這項審核作業不僅工程浩大而且效益有限。 The audit work is not only an enormous task and the limited benefits. 

為了降低嚴重的醫療資源浪費，我們需要一套公平的審核系統。 To reduce the serious waste of medical resources, we need a fair review system. 毫無疑問自動化電腦的整合系統是最佳的解決方式。 There is no doubt that the integration of automated computer systems is the best solution. 聯合整個醫療紀錄，電腦系統可以查核任何一筆理賠資料。 Joint entire medical records, a computer system to verify the claims of any information. 

一套醫療決策諮詢系統是提供醫療專業人士保險理賠審核的必要系統。 Consult a health care decision-making system is to provide medical professionals the necessary insurance claims auditing system. 每個月的醫療理賠量太大以致不能以人工方式稽核。 The amount of medical claims each month, so not too much to manually audit. 而少數抽樣的稽核方式對於醫療院所是不公平的，例如，醫療院所一項錯誤處方被檢查出來，遭遇數倍的罰款，抽樣的方式也只能找出少數的錯誤。 The small number of audit sampling methods for health care institutions is not fair, for example, a hospital prescription errors were detected, face a fine of several times, sampling methods can only find a few mistakes. 所以架設一套決策諮詢系統不僅可以協助稽核保險理賠並經由資訊的整理可以提出更合理的稽核規則，抑制不當醫療費用給付，以節省醫療成本，使醫療資源獲得公平而且妥善運用。 So set up a consultation system can not only assist in making insurance claims audit and the collation of information can be made by the more reasonable audit rules, inhibit inappropriate medical expense benefits, in order to save medical costs, make health care resources fairly and wisely. 另一方面也能對病患照護、臨床研究、醫學教育、流行病學、醫療資源規劃…等用途提供更正確可靠的疾病資料。 On the other hand also on patient care, clinical research, medical education, epidemiology, health resource planning and other purposes ... to provide a more accurate and reliable information on the disease. 因此不僅要架構一套有效的審核系統，同時也要考慮設計公平的方法，才能發現在資料中的問題，使得審核制度可以被正確的建立。 So not only an effective audit system architecture, the design should also be considered a fair way to find the problem in the data, making assessment system can be set up correctly. 
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