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歐洲病人分類系統（病例組合）學會（Patient Classification System/Europe，PCS/E）成立多年，當年係因應歐洲議會為整合歐洲各國病人分類系統之發展而成立，現已擴及各洲，為國際病人分類系統或病例組合最重要之學術與實務運用研討會。除學術研究者外，該學會會員包括各國主管健康保險、國民醫療保健服務體系或疾病分類系統之重要官員及實務工作者，會員遍及歐洲各國、澳洲、美國、加拿大、及東南亞各國（日、韓、香港、泰國、馬來西亞等）。除研討會外，會員大會固定邀請各國之代表介紹該國PCS之發展及在健保之運用狀況（今年改為Slide show），故在學術交流獲取新知外，亦可學習各國健保制度改革之經驗。


2003年「第十九屆歐洲病人分類系統」年會，為紀念美國於1983年全世界首創在聯邦老人健康保險（Medicare）開始採用耶魯大學Robert Fetter等學者所發展的住院病人分類系統－疾病診斷關聯群（Diagnosis-Related Groups，DRGs）－於住院前瞻性支付制度的付費方式上滿二十週年，特地選擇在美國華盛頓特區舉行。因非在歐洲（會員最多者）舉行，今年與會者較少但仍涵蓋三十個以上國家之與會者，超過250人有九十多篇之論文發表。研討會主題包括病例組合之最新研究發展如照護病程、長期照護及門診病人分類系統（episode of care，case-mix of long-term care/ambulatory care）、病例組合在全民健保及品質確保之運用、標竿（Benchmarking）、國際發展經驗比較、疾病分類品質及提昇、資訊系統、風險校正等。


本人除在大會發表「全民健保門診病人組群(Taiwan Outpatient Groups, TOPGs )研究」論文外（見附件），亦代表台灣提供ˇSlide show介紹我國PCS之運用及發展。在論文部分，目前多數國家皆以住院DRGs之發展為重點，門診病人分類除美、韓、台灣少數國家外，多數尚在構思或發展階段，因此本人論文發表頗獲相關學者之重視。。該研究以台灣1998全民健保分層抽樣的1,609,388１筆門診申報資料為基礎，合併藥品及醫療服務醫令共849,472,162筆. 資料在除錯、去除極值及罕見疾病與醫令後剩下1,343,146 筆，以SPSS Answer Tree 進行regression tree analysis。手術與治療組群及內科病人組群以每次門診總費用代表資源耗用量，但後者不包含支付點數超過200點之輔助服務；輔助服務組群以單項費用為依變項。分類變項包括病人疾病特質、手術或治療特質，輔助服務特質等。分類組數，R2 and CV (coefficient of variation) 則用於T-OPGs分類結果好壞之評估。T-OPGs, 2.0 版將門診病人分為 287 組，其中手術或治療特質105 組，內科 137 組，輔助服務 45組. R2 分別為 0.71, 0.40, and 0.86, 分類後CV值分別降低 21%(0.85降為 0.68), 25%(0.72降為 0.54) 及78%(0.36降為  0.08), 整體的R2為 0.48, CV 為 0.49 .該研究結果可作為健保門診論病例計酬支付制度之基礎。但無法避免疾病分類不準確ˊ之限制。


近兩年參加年會的亞洲會員日漸增加，除日本與新加坡最多外，尚包括台灣、韓國、泰國、馬來西亞及香港等。基於亞洲國家對DRGs或病例組合之興趣及運用與日俱增，新加坡與日本代表及我國已正式向大會請求成立PCS/E亞洲分會之可能性，並已獲學會大會通過，未來將由新加坡負責籌組，我國將受邀參與。


基於PCS除學術研討外，亦邀各國代表分享發展及運用PCS之經驗，故建議衛生署或健保局能定期參與此研討會，除介紹我國健保經驗外，亦可汲取各國改革之經驗，避免重蹈覆轍。
本文電子檔已上傳至出國報告資訊網
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Objectives
The major purpose of this study was to develop a localized outpatient case-mix classification system (Taiwan Outpatient Groups, TOPGs ) based on the analysis of NHI claim data. The Ambulatory Patients Groups (APGs) developed by 3M in the U.S. will be used as the most important reference model with major revision to fit local practice and coding system. The results will be applied to the development of prospective payment system for NHI outpatient care. 

Methods
The data for the study comprised 1,609,388 sampled outpatient visit claim data in 1998 provided by NHI. Database was subsequently merged with another database containing 849,472,162 medical orders. All data were cleaned and checked for consistency and accuracy; incorrect and outlier data, unpopular diseases/procedures or visits with multiple procedures were eliminated. The final database comprised 1,343,146 complete visits information. It was further divided into three databases, namely surgical groups, medical groups and ancillary groups databases, modelled after APGs. 
Regression tree analysis was conducted by Answer Tree software. Total costs per visits claimed by the providers for surgical and medical groups, and costs of ancillary services were the measures of resource (dependent) variables; whereas characteristic of patients’ diagnoses, procedures and ancillary services were the classification variable. R2 and CV (coefficient of variation) were performance indicators used to evaluate the classification ability and homogeneity of T-OPGs. 

Results
T-OPGs, 2.0 contained 287 groups, including 105 significant procedure and therapy groups, 137 medical groups and 45 ancillary test and procedure groups. R2 was 0.71, 0.40, and 0.86, CV reduced 21%(0.85 to 0.68), 25%(0.72 to 0.54) and 78%(0.36 to 0.08), respectively. Overall, R2 was 0.48, CV was 0.49 for the whole model. Validity of the disease coding and resource measure, based on historical cost, were major research limitations. 

Background and Objectives

On March 1995, a compulsory single payer National Health Insurance (NHI) program was launched in Taiwan. NHI is a compulsory (96% population enrolled in 2003) government-run comprehensive health insurance program. Benefits of NHI include inpatient care, outpatient care, emergency care, home care, dental care, traditional Chinese medicine, day care for the mentally ill, preventive care, prescription drugs and major high technologies, including CAT, MRI, Lithotripsy, γ knife, and organ transplants (kidney, heart, lung).  Patients are allowed to have free choice of the providers subject to certain amount of co-payment (10% for inpatient, less than 20% for outpatient, no deductible).  Extra co-payments are required for ancillary tests and medicines exceeding certain amount.  Besides, providers including hospitals are paid mainly based on itemized fee-for-services (FFS) payment system except for a few cases (50), which are paid on a per case basis (Lee and Lee, 2003; ). 

Health care cost started to soar immediately after the inception of the NHI, as access to health care improved (11% per year during 1987-88). FFS has been blamed as one of the major contributors to cost inflation, especially for the outpatient sector which accounted for more than two-third of the total health care expenditures. Cost containment; especially for outpatient visit, becomes a crucial issue for Taiwan’s NHI.

Current system set low fees, use utilization review, set reference drug payment per visit for clinics (but not for hospitals); developed a volume-related payment scheme for physician consultation fees to control cost.  However, these policies usually favoured hospitals and tended to encourage providers, especially hospitals, to increase rather than reduce number of visits (Cheng, 2003). Besides, none of these policies took patients' case mix into account.  Therefore, It is crucial to develop a fair payment system, to control cost and also to reflect the case-mix of outpatient visits for hospitals as well as clinics (Lee, 2002). Global budget payment reform was subsequently introduced to Western Clinics on July 2001, and to hospitals on July 2002. Cost of NHI was control within a reasonable range now.  Study conducted by Lu and Hsiao (2003) had found that the single-payer NHI system enable Taiwan to managing inflation and use the savings to offset the increased costs by the previous uninsured.  Health care expenditures accounted for 5.44% GDP in 2001 and 5.89% in 2002 due to economic recession.  However, to improve the efficiency in the long run, it is indeed very important to replace FFS with case payment system or capitation in the future.  

The major purpose of this study was to develop a localized outpatient classification system (Taiwan Outpatient Groups, TOPGs) based on the analysis of NHI claim data. The Ambulatory Patients Groups (APGs), 2.0 developed in the U.S. (Averill,1998) was used as the most important reference model.  APGs was developed by 3M due to the cost escalation at ambulatory care sector after Medicare introduced Prospective Payment System based on Diagnosis-Related Groups (PPS-DRGs) in 1983. First version of APGs, been developed in 1990, are an ambulatory patient classification system designed to explain the amount and type of resources used in an ambulatory visit. Patients in each APG have both similar clinical characteristics and similar resource and cost (Goldfield et al, 1997). The Development of APGs divided ambulatory care into three groups, naming Significant Procedures and Therapies, Medical APGs, and Ancillary Test or Procedures Groups.  Instead of using MDC as initial classification variable, APGs used procedures. The procedures were then assigned to three classes: significant procedure and therapy (SPT, constitutes the reason for visit and dominated the time and resources expended during the visit), ancillary test procedures (assist physician in patient diagnosis or treatment, but do not meet the definition of SPT), incidental procedure (an integral part of medical visit, usually associated with professional services).  APGs was developed based on ICD-9-CM and Current Procedure Terminology (CPT) code and covered only facility costs of the hospital ambulatory care, but not professional fees (Averill et al, 1992).  There are 298 APGs plus 1 error APG in version 1.0, whereas 282 APGs plus 8 error APGs in version 2.0 (Goldfield et al, 1997).  

There are many reasons that we can’t apply APGs directly in Taiwan. a. NHI in Taiwan use NHI service code (NHISC), instead of CPT. b. Taiwan’s health care system is predominated by closed staff system.  Instead of having separate payment to physicians and other professionals, our case payment rate usually include professional fees c. Most clinics and hospitals deliver drugs directly to patients.  Hence, drug cost should also be considered in the bundle payment. d. Most hospitals compete outpatients with general practitioners, outpatient department usually accounted for half of their income. Therefore, to increase the fairness of payment system, we need a uniform classification system for both clinics and hospitals.  According the reasons mentioned above, we do need to develop localized APGs, or so called T-OPGs system in this paper.  T-OPGs will use total costs of the outpatient care per visit that included physicians’ consultations, ancillary services, and even prescription drugs of the hospitals and clinics, as resource measures.  Besides, NHI service code (NHISC), instead of CPT, will be used in the study.  The results will be applied to design a prospective payment system for NHI outpatient care in Taiwan. The experience will also shed some light in developing outpatient classification system for those countries with closed-staff system.

Methods

Database and sampling 

The analysis of this study was based a national representative sample of NHI claim data in 1998 provided by the Department of Health. To get a representative sample, all claim data were first stratified by types of visits, including ambulatory surgeries, chronic diseases, haemodialysis, rehabilitation, preventive care, emergency care, others, and visits claimed by reference drug payment (fixed amount of payment per day for drugs). The latter were further stratified by specialities that the physicians belonged.  Disproportionate random sampling was conducted within each type of visits thereafter. Sampling probability was 5% for most except for a few types of visits which either had too many or had too few cases. The final sample comprised 2,225,967 outpatient visits data
Measurement and variables

Outpatient visits will be divided into three categories, namely surgical groups, medical groups and ancillary groups databases, modelled after APGs with a few revision to fit the local practice patterns.

Variables for each class were described as follows:

1. Dependent variables (resource measurement):

For surgical and medical groups, total costs per visits claimed by the providers were the measures of resource variables.  For ancillary group, cost of a specific ancillary service was dependent variables.

2. Classification variables 

a. Significant Procedures and Therapies: included 11 characteristic of the significant procedures or therapies (body system, methods, sites, sites, types, purposes, extent, and entry of the procedures, device, secondary procedures, combine procedures, types of the tissues) and two patient characteristics (diagnoses, age). Body system of the procedure or therapy is the primary classification variable.

b. Medical groups: diagnosis is the primary classification variable, which was than described by 11 patients’ diagnosis characteristics (symptom, signs and finding (SSF), aetiology, body system, primary reason for visit, site, extent, complication, type, complexity, and type of disease, die or not), two patient characteristics (age, sex) and three minor ancillary characteristics (minor test, minor x-ray exam, prescription). Patients were grouped into SSF (had significant SSF), aetiology (don’t had SSF but had specific diagnosis and aetiology) and others (without SSF, specific aetiology, but had specific diagnosis).   To prevent providers from reducing ancillary services needed for by the patients, only minor ancillary services were bundled into medical groups, major ancillary services will be paid separately by ancillary groups. Except for chemotherapy, which was quite expensive and will be paid separately, costs of drugs were always included in the total costs of medical groups.  However, in some groups, drug cost per day rather than total costs of drugs will be added into total cost to take into account the variation on the prescription days.
The including of minor ancillary services and drug costs and the exclusion of major or expensive ancillary services into the medical groups will provide incentive for physicians to control cost without sacrificing the true need for expensive ancillary services by the patients.  To determine what should be included as minor ancillary services, we used two definitions: any minor ancillary services less than 200 or 500 NTD (the average. cost per visit was 576 NTD in 2001 regardless of the types of visits).  The results will be compared to make final decision.

c. Ancillary Test and Procedure Groups: 11 characteristics of ancillary services, including department, sites, types, extent/complexity, purposes, testing methods, equipments, source of specimen, contrast media, drug for chemotherapy) were the classification variable. 
Data processing and analysis

 Database for medical orders, including medical and surgical procedures, ancillary test and services, and prescriptions, were merged with the major visit database by hospitals’ ID, patients’ ID, date of visit, type of visit, and patients’ series number. It was further divided into three databases, namely surgical groups, medical groups and ancillary groups databases. 

Uncommon diseases/procedures, namely less than 1 claim per month, or visits with multiple procedures were eliminated.  All data were cleaned and checked for consistency and accuracy; missing, incorrect and outlier data were removed. Because the distribution of costs per visit was significantly skewed, outliers were trimmed by nonparametric trimmed method.  Take surgical group for example, any claims with per visit cost less than 0.1 percentiles or greater than 99.8 percentile were removed.  Overall, 0.3% of surgical cases were deleted. For medical and ancillary groups, the lower trim was 100 New Taiwan dollars ((NTD, conversion factor of NTD to US dollar is about 34:1); the upper trim was determined by 95 percentile of the distribution. About 5% cases were deleted.   Finally, a database containing 1,609,388 outpatient visit data was merged with another database containing 849,472,162 medical orders yielded final database containing 1,343,146 complete visit data. 

Data were analysed by SPSS and Answer Tree software. Chi-square Automatic Interaction Detector (CHAID) procedure of the latter was chosen to conduct tree analysis so to minimize the difference on resource use within each group, and maximized the difference on resource use between groups.  R2 and CV (coefficient of variation=SD/mean) were performance indicators used to evaluate the classification ability and homogeneity of T-OPGs. 

To increase the clinical meaningfulness of the tree analysis, the first level classification variable within the three classes of APGs were fixed. For significant procedures and therapy groups, body system was chosen. For medical groups, either SSF and aetiology (for visit without specific diagnosis) or body systems (for visit with specific diagnosis) were chosen. For ancillary test and procedure groups, the ancillary services department (radiology, pathology, laboratory test, other ancillary test and procedures, chemotherapy drug) were assigned as first level of classification variable. Anesthesia was not considered as ancillary procedure, as was in APGs, and was bundled into significant procedure, to reflect the nature of closed-staffed system in Taiwan. 

For the rest of the analysis, the program conducted the partition automatically.  However, to prevent from endless or meaningless partition due to too few cases per sub-groups, CHAID program required at least 100 cases for parent nodes (U) to make further tree partition, and at least 50 cases per sub-group required after the partition (L).  Because the actual number of cases within each class after the initial partition varied, U was determined by roughly one tenth of the total cases, L was about 1/40th of the total cases of each sub-group after the initial partition within each class was conducted.

Results

There were 227956, 1046252 and 88745 samples for surgical, and ancillary groups respectively.  The results of the CHAID were described as follows:

Significant Procedure and Therapy Groups: 

As shown on table 1, there were 227956 outpatient visits had significant procedures or therapies, mean cost per visit was 9919 NT (SD=10563).  They   were first divided into 12 body systems, and then by other classification variables based on tree analysis. 105 T-OPGs were yielded.  Total R2   was 0.71; CV of cost per visit was decreased from 0.85 to 0.43, or 49%reducion, after the tree partitions were done.  Among the 12 sub-classes, only six systems had cases more than 10,000; eye system had most cases (79285), blood, lymphatic and endocrine system had least cases (384).  8 out of 12 system had R2 higher than 0.5.  For each body system, R2 ranged from 0.28 (respiratory system) to 0.96 (eye); CV ranged from 0.16 (urinary system) to 1.26 (respiratory system). Number of T-OPG developed for each body system, ranged from 4 (respiratory system, and blood, lymphatic and endocrine system) to 16 (Bone, joint and tendon).

 Medical Groups:

        As shown
 on table 2, there were total 1046252 outpatient visits without significant procedure or therapies and were grouped into medical groups. Total costs per visit, excluding cost of ancillary services exceeding 200 NTD, was 845NTD (SD=984, CV=1.19).   Among the three sub-classes, there were only 112 patients with SSF, 101718 patients had specific aetiology, 94422 patients had neither SSF nor specific aetiology but had specific diagnosis. R2 were 0.31,0.20,0.42, CVs were 0.51, 0.66, and 0.53, numbers of T-OPGs were7, 38, and 92 respectively. For aetiology groups, the R2 ranged from 0.18 (trauma) to 0.59  (poisoning), CV ranged from 0.37 (Neonate) to 0.78 (Poisoning).  The groups with specific diagnoses but without specific aetiology were further divided into 13 body systems. Respiratory system was bundle into eye, nose and throat system to reflect the local practice.  Most systems except male reproductive disease, immunology and haematology diseases had cases more than 10,000.  For each body system, R2 ranged from 0.13 (female reproductive system) to 0.66 (digestive system); CV ranged from 0.25 (infectious system) to 0.7 (digestive system). Number of T-OPG developed for each body system, ranged from 5 (female reproductive system) to 12 (Respiratory, eye, nose and throat system). Overall there were 137 Medical T-OPGs developed, weighted R2 was 0.40, CV was reduced from 0.72 to 0.54 ,or 25% reduction, after the tree analyses were done.  The analysis reported above was based on the assumption that only minor ancillary services less than 200NTD were included the in the medical groups.  The performance of the alternative model, including ancillary services less than 500 NTD in the medical groups, was poorer than the above group in terms of R2 reduction (0.30 compared to 0.40). CV was similar for both groups.  Therefore only the above model was reported.
 Ancillary Test and Procedure: 

As showed on table 3, there were 88745 cases in ancillary groups.  Those cases were further divided into five sub-classes, namely radiology, pathology, laboratory test and examination, other ancillary test and procedure and drugs of chemotherapy.  Number of T-OPGs was 11,4,10,14 and 6 respectively.   R2 Ranged from 62% (chemotherapy drugs) to 92% (radiology).  CV ranged from 0.009 (pathology) to 0.23(other ancillary test and procedure).  Overall, there were total 45 T-OPGs; weighted R2 was o.86, CV of ancillary cost reduced from 0.38 to 0.08 or 78% reduction.

In sum, T-OPGs, 2.0 contained 287 groups, including 105 surgical groups, 137 medical groups and 45 ancillary groups. R2 was 0.48 for the whole model. R2   was 0.71, 0.40, 0.86 and CVs reduced 21%(from 0.85 to 0.68), 25%(from 0.72 to 0.54) and 78%(from0.36 to 0.08) for significant procedure and therapy, medical groups and ancillary test and procedure, respectively. Overall CV was reduced from 0.72 to 0.49, or 32% reduction (Table 4).

Compared with T-OPGs 1.0, the performance of T-OPG 2.0 was better.  The latter had less number of groups (287 vs. 372, or 23% reduction), especially for significant procedures/therapies, and ancillary groups (each reduce 32% and 22% respectively); higher R2 (0.48 vs.0.4, or 20% increase), especially for medical groups (0.4 compared with 0.21, or 90% increase), and slightly lower CV (0.49 compared with 0.53, or 7% reduction).  However, CV of surgical groups was slightly higher (10%) compared with version 1.0 due to large reduction on the numbers of T-OPGs groups.  Major reasons for the better performance was the a. the inclusion of extent/complexity of procedures/diseases, co-morbidity/ complication, and per diem drug costs as new classification variables; b. selection of different cut point for minor ancillary services (200 vs. 500 NTD), c. simplified the classification variables.

This study had several limitations: a. the resource variables measured by historical cost claimed by the providers, were based on the current fee-for-services fee schedules, which may not reflect the actual resource uses of each T-OPGs. b. The diseases classification, reported by providers, may not be correct. c. Medical Groups had relative lower R2. 

Table 1:Performance of Significant Procedure and Therapy T-OPGs

	Systems
	(Levels
, nodes)
	Number of cases
	R2 (%)
	Original CV
	Weighted

CV
	Percent Change on CV

	Integumentary 
	(3,11)
	55,257 
	53.02 
	68.10%
	60.14%
	11.69% 

	Musculo-skeletal
	(5,16)
	10,967 
	45.99 
	53.26%
	49.58%
	6.91% 

	Respiratory 
	(3,4)
	4,393 
	27.57 
	152.24%
	125.95%
	17.27% 

	Cardiovascular
	(4,8)
	1,112 
	30.05 
	65.10%
	47.36%
	27.25 %

	Hematologic, Lymphatic and Endocrine
	(2,4)
	384 
	65.66 
	60.62%
	44.47%
	26.64 %

	Digestive 
	(4,10)
	17,450 
	90.66 
	100.81%
	23.33%
	76.86% 

	Urinary 
	(1,5)
	32,145 
	61.90 
	21.17%
	16.23%
	23.33% 

	Male Genital 
	(3,8)
	852 
	74.74 
	113.48%
	68.48%
	39.65% 

	Female Genital 
	(3,11)
	8,066 
	42.84 
	71.12%
	49.70%
	30.12% 

	Nervous System
	(4,6)
	13,469 
	49.84 
	52.47%
	34.37%
	34.50% 

	Eye and Ocular Adnexa
	(5,12)
	79,285 
	96.44 
	96.87%
	40.51%
	58.18% 

	Facial, Ear, Nose, Mouth, and Throat
	(4,10)
	4,576 
	73.73 
	84.83%
	47.79%
	43.66% 

	Total
	105 groups
	227,956
	71.28
	84.67%
	42.86%
	49.38% 


Table 2: Performance of Medical T-OPGs
	Groups
	(Levels, nodes)
	Number of cases
	R2 (%)
	Original CV
	Weighted

CV
	Percent change on  CV

	Major Symptoms, Signs and Findings
	(4,7)
	112
	31.43 
	58.82%
	50.82%
	13.60% 

	Etiology
	
	
	
	
	
	

	Well Care and Administrative
	(4,8)
	7,604
	28.38 
	61.07%
	53.34%
	12.66% 

	Malignancy
	(4,12)
	9,060
	22.51 
	80.22%
	73.08%
	8.90% 

	Trauma
	(4,11)
	80,372
	18.33 
	72.26%
	66.73%
	7.65% 

	Poisoning
	(3,4)
	317
	59.44 
	83.97%
	77.53%
	7.67% 

	Pregnancy
	(5,9)
	4,282
	40.12 
	80.20%
	69.07%
	13.88% 

	Neonate
	(3,4)
	83
	25.88 
	52.31%
	36.97%
	29.33% 

	Total
	38 groups
	101,718
	20.50
	72.49%
	66.40%
	8.40% 

	Body system
	
	
	
	
	
	

	Nervous System 
	(3,9)
	23,345
	35.45 
	75.86%
	64.53%
	14.94% 

	Eye
	(3,8)
	145,442
	25.88 
	48.09%
	39.56%
	17.74% 

	Ear, Nose, Mouth, Throat and Respiratory System 
	(4,12)
	366,671
	54.80 
	72.77%
	44.44%
	38.93% 

	Cardiovascular System
	(2,6)
	53,326
	26.66 
	80.99%
	52.89%
	34.70% 

	Digestive System 
	(2,8)
	83,829
	65.86 
	95.36%
	69.97%
	26.63% 

	Musculo-skeletal 
	(3,5)
	67,274
	23.29 
	69.51%
	64.74%
	6.86% 

	Skin and Breast 
	(4,6)
	77,748
	48.61 
	87.87%
	65.38%
	25.59% 

	Endocrine, Nutritional and Metabolic 
	(2,5)
	29,004
	16.85 
	67.36%
	58.68%
	12.89% 

	Kidney and Urinary Tract
	(4,9)
	19,888
	28.98 
	66.61%
	54.63%
	17.99% 

	Male Genital System 
	(3,5)
	7,809
	18.74 
	65.09%
	62.33%
	4.24% 

	Female Genital System
	(3,5)
	51,293
	12.85 
	74.20%
	68.42%
	7.79% 

	Immunologic and Hematologic 
	(3,6)
	7,152
	38.83 
	85.04%
	38.83%
	54.34% 

	Infectious Diseases
	(4,8)
	11,641
	24.97 
	72.67%
	24.97%
	65.64% 

	Total
	92 Groups
	94,422
	41.73
	72.34%
	52.64%
	27.23% 

	Total
	137 groups
	1,046,252
	39.67
	72.35%
	53.98%
	25.39% 


Table 3: Performance of Ancillary Tests and Procedures T-OPGs
	Groups
	Number of case
	(Levels, Nodes)
	R2 (%)
	Original CV
	Weighted

CV
	Percent change on  CV

	Radiology
	29,010
	(4,11)
	92.24
	44.35
	2.77
	93.75% 

	Pathology
	27,991
	(1,4)
	78.71
	2.52
	0.86
	65.87% 

	Laboratory
	16,377
	(2,10)
	89.72
	46.56
	14.32
	69.24% 

	Other Ancillary Tests and Procedures
	14,976
	(2,14)
	84.38
	71.31
	23.41
	67.17%

	Chemotherapy Drugs
	521
	(1,6)
	62.4
	311.65
	19.00
	93.90% 

	Total
	88,745
	45 groups
	86.02
	37.70
	7.86
	79.15% 


Table 4: Performance of T-OPGs-Summary
	
	Number of cases
	Groups
	R2
	Original CV
	Weighted CV
	Percent change on CV

	Significant Procedure and Therapy APGs
	227,956
	105
	71.28
	84.67
	42.86
	49.38%

	Medical APGs
	1,046,252
	137
	39.67
	72.35
	53.98
	25.39%

	Ancillary Test and Procedure APGs
	88,745
	45
	86.02
	35.92
	7.86
	78.12%

	Total
	1,362,953
	287
	47.97
	72.04
	49.12
	31.82%
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