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Abstract 
 
Background: Although use of electronic health records (EHR) is being advocated by 
many in the public and private sectors, a limited number of analyses evaluating the 
economic impact associated with using EHR have been performed. The hypothesis of this 
analysis was that the implementation of an EHR within an emergency department (ED) 
would result in decreased healthcare costs. 
 
Methods: We utilized a retrospective cohort design with matched controls to evaluate the 
impact of using the Patient Clinical Summary (PCS), a payer-based EHR, in the ED. Data 
were captured from a health insurer, an emergency department and a care management 
software and services company. Outcomes analyzed included overall healthcare costs, 
utilization and costs associated with specific medical services and hospital admission 
rates. All ED encounter costs were summed from the allowed costs identified from the 
health insurer.  Sensitivity analyses were performed by truncating outlier costs.  
 
Results: A total of 918 PCS-accessed ED encounters and 3,509 control ED encounters 
were identified. A cost savings of $604 (95% CI: 158-1,051; p<0.008) was observed in 
PCS-accessed ED encounters compared with control ED encounters. While there was no 
difference in hospital admission rates between the groups, savings were driven by a 
$4,012 (95% CI: 1,822-6,203; p<0.001) difference observed in the 17.7% of ED 
encounters subsequently leading to a hospitalization. Truncation of costs at $57,247, 
$7,500 and $12,500 resulted in cost savings of $545 (p=0.001), $54 (p=0.432) and $171 
(p=0.060), respectively. Healthcare component costs that contributed statistically 
significant savings included medical/surgical supplies, laboratory and cardiac 
catheterization procedures. 
 
Conclusion: Utilization of the PCS EHR within this ED setting resulted in significant 
cost savings. Further study in larger and more diverse populations is required to verify 
the absolute overall and component cost savings associated with the PCS. 
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INTRODUCTION 
 
The electronic health record (EHR), a comprehensive health record that is accessible to 

all health care providers treating an individual patient, has often been suggested as an 

important step in the improvement of the US healthcare system.1 The topic has reached 

the highest levels of industry and government, including the call by the President on 

April 27, 2004 for the majority of Americans to have interoperable EHRs within the next 

decade. 2 A recent survey of physicians shows that although the number having clinical 

information technology available has increased in the last 5 years, only half have any 

access to technologies for clinical activities such as exchanging clinical data and 

accessing patient notes.3 Although EHRs have been shown to have beneficial impacts on 

quality and cost of patient care in a variety of settings, expanded study is essential to 

explore the many facets of this issue.4,5,6,7,8,9  

Two issues that arise in the development of an EHR are what data sources should 

be used and what clinical setting should the technology be implemented in first. 

Ultimately, the optimal EHR will contain information from various medical providers, 

healthcare payers and the patients themselves. Each data source has numerous strengths 

and weaknesses when utilized in isolation, although the integration of the three provides a 

powerful combination of data that can be transformed into actionable knowledge by the 

clinician. However, the availability of these data sources is varied and a step wise 

approach to building the EHR with those data that are readily available may be the most 

practical approach.  

In terms of which clinical settings may make ideal initial candidates for 

implementation, the emergency department has many qualities that would make it an 

excellent first choice. Few clinical settings (and subsequently patients) suffer from the 
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lack of comprehensive clinical data in greater magnitude than the emergency department. 

Clinical information is often lacking due to lack of coordination with outside medical 

providers, suboptimal knowledge or communication of health issues by patients or family 

members and the overall urgency of the situation requiring expedited clinical decision 

making. 10  

Our hypothesis was that the implementation of a payer-based health record to 

provide access to clinical data not otherwise available within an emergency department 

would result in decreased healthcare costs. In the fall of 2005, an EHR derived from 

health insurer claims data was implemented within the emergency department of a level 1 

regional trauma center. We utilized a retrospective cohort design with matched controls 

to assess the effects of access to the EHR in the emergency department setting on overall 

health payer and patient costs, hospital admissions, and on utilization of specific medical 

services and their associated costs. 

 
 
METHODS 
 
Data sources 
 
This retrospective cohort design with matched controls analysis of emergency department 

(ED) encounters from January 1, 2004 to February 17, 2006 utilized integrated data from 

the ED, health insurance plan, and a private care management software and services 

company.  All ED encounters used in this study were within the Christiana Care Health 

System (CCHS) related to members of a health benefits company. 

CCHS is one of the largest not-for-profit healthcare providers in the Mid-Atlantic 

region, serving all of Delaware and portions of seven counties bordering the state in 

Pennsylvania, Maryland and New Jersey. CCHS comprises two hospitals with over 

July 24, 2006  © 2006 HealthCore, Inc. 



4 

50,000 annual admissions and one of the busiest emergency departments in the country 

with approximately 140,000 visits, including the regional level 1 trauma center.  

MEDecision, Inc. is a private software and services company with a focus on 

collaborative care management, a concept that sharing common patient data accessed at 

the point of care by all of a patient’s medical providers will facilitate improved patient 

outcomes and reduce health care costs. They have developed the Patient Clinical 

Summary (PCS), a tool that applies proprietary data summarization, clinical validation 

and “clinical intelligence” algorithms to payer-based administrative data and transforms it 

into useful clinical information for health care providers. The PCS provides clinical 

information such as inpatient and outpatient diagnoses assigned by all medical providers, 

presence of laboratory and diagnostic tests (but not results) and prescription medications 

filled at all pharmacies paid for by the health insurer. Appendix A provides a sample PCS 

report for a fictitious patient. 

 
Identification of ED Encounters 
 
MEDecision, Inc. partnered with a health benefits company and CCHS to provide PCSs 

to ED personnel beginning in September, 2005. The workflow within the CCHS ED was 

such that upon initial presentation of the health benefits company’s member, a 

registration clerk accesses the MEDecision PCS system to determine the existence of a 

PCS. If such a record exists, the clerk would download the summary and place it on the 

patient chart. The triage nurse would then transcribe the clinical information into CCHS 

admission forms that would subsequently be added to the medical chart for ED physician 

review. 
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All PCS accesses for the health benefits company’s members between September 

1, 2005 and February 17, 2006 were identified by MEDecision, Inc. and then linked to 

corresponding ED encounters within 1 day of the PCS access using medical claims data. 

This allowed for situations such as late night ED visits and related early morning PCS 

accesses. In order to identify the controls, ED encounters within the CCHS system with 

no corresponding PCS accesses were identified using the health benefits company’s  

medical claims between January 1, 2004 and February 17, 2006. Individual patients with 

PCS-accessed ED encounters were only permitted to contribute control ED encounters 

between January 1, 2004 and August 31, 2005 in order to prevent information obtained 

from a PCS to be used by ED personnel for subsequent non PCS-accessed ED visits. ED 

encounters were identified by the presence of facility charges (HCFA Uniform Bill-92 

(UB-92) codes 450-459) and claims for ED evaluation and management visits (Current 

Procedural Terminology (CPT) codes 99281-99285, 99288).  

To ensure that control ED encounters were similar in scope to PCS-accessed 

encounters to the extent possible, up to 5 control encounters per PCS encounter were 

selected by using covariate matching. Match covariates included age (within 5 years), 

gender, health insurance line of business, and the Emergency Severity Index (ESI). The 

ESI is a 5-level emergency department triage algorithm that provides clinically relevant 

stratification of patients into five groups from 1 (most urgent) to 5 (least urgent) on the 

basis of acuity and resource needs. Only ED visits with an ESI triage score available were 

retained for inclusion in the match. The matching procedure used in this study was 

matching without replacement in order to increase the precision of our estimates and 

statistical power.  
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Resource Utilization  
 
The primary outcome for this study was total health plan allowed amounts (reflect 

amounts paid by the health plan and patient) for each ED encounter. Because ED charges 

and inpatient charges are combined into a single bill for patients admitted into the 

hospital, ED-specific charges were indistinguishable from charges for services incurred 

in the hospital inpatient setting. For this reason, and since information obtained from the 

PCS may impact initial hospital care, health plan allowed amounts for the first day of the 

hospitalization (i.e., day after the identified ED encounter) were included for ED 

encounters in which patients were admitted into the hospital. In addition, inpatient costs 

associated with the entire span of the hospitalization (including the first day) and paid in 

one lump sum were pro-rated and allocated to the first day by dividing by the number of 

days spent in the hospital. Discharged ED encounters were defined as ED visits in which 

the patient was not admitted into the hospital within one day after the ED encounter. 

Secondary outcomes included the use of health plan allowed amounts for select 

component services or resources, including: pharmacy, diagnostic radiology, laboratory, 

minor surgery and operating room, medical and surgical supplies, room and board, 

professional fees for non-ED personnel, ED professional fees, and ED facility charges. 

Although PCS and control ED encounters were matched on ESI triage scores assigned 

upon entry into the ED, these scores may not fully reflect the severity of the complicating 

illness that may have been uncovered after complete examination. To assess the overall 

severity, rates of inpatient admission, as well as intensive care unit (ICU) or coronary 

care unit (CCU) admission rates and plan allowed amounts, and the hospital length-of-
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stay were collected as secondary outcomes. Appendix B includes specific UB92 and CPT 

codes used to identify these components.  

Since the majority of control ED encounters were collected over the 20 months 

prior to PCS-accessed encounters, all health plan allowed amounts were adjusted to 2006 

US dollars using the actual inflation of allowed amounts from the health benefits 

company to CCHS. 

 
 
Statistical analysis 
 
Group differences between PCS-accessed ED encounters and control encounters on 

match variables were tested with independent t-tests and chi-squared tests to ensure 

match success. To assess the extent to which the match resulted in similar comparison 

groups on non-match characteristics, comparisons were further made on the primary 

diagnosis on ED claims for each encounter. The top twelve three-digit International 

Classification of Diseases, 9th Revision, Clinical Modification (ICD-9-CM) codes among 

the PCS-accessed encounters and among the control encounters were compared using 

chi-squared tests. 

Mean cost savings associated with the PCS were calculated as the difference in 

total plan allowed amounts for the ED encounters (including the first day of 

hospitalization if admitted) between the PCS-accessed and control encounters. Statistical 

significance was assessed using ordinary least squares (OLS) regression-based Wald 

tests. We specified the Huber/White/sandwich (robust) estimator of variance with 

clustering on matched groups to relax the identical distribution assumption and the 

assumption of independence of observations within matched groups. 11,12   
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ED encounters that resulted in hospital admission were likely to have higher total 

plan allowed amounts than encounters not resulting in admission. A sensitivity analysis 

was performed to examine the impact of extreme costs by truncating total allowed 

amounts for all ED encounters (encounters resulting in either discharge or admission) at 

three different levels. First, total allowed amounts were truncated at the highest amount 

for discharged ED encounters ($57,247). Second, the 99th percentile of total allowed 

amounts for ED encounters resulting in a discharge ($7,500) was used as a conservative 

value. Third, graphical representation of the distribution of total allowed amounts for 

discharged ED encounters was used to determine the inflection point where spread of 

extreme values between $7,500 and $57,247 visually increases (determined to be at 

approximately $12,000). A subsequent sensitivity analysis was also performed using 

actual plan paid amounts, which do not reflect patient out-of-pocket components, for 

comparisons on total and component ED costs. This study was conducted in accordance 

with and was approved by the Christiana Care Health System Institutional Review Board 

prior to initiation of any work.  All analyses were performed at the 0.05 alpha level using 

Stata version 8.2, StataCorp, College Station, TX. 

 
 
RESULTS 
 
Figure 1 illustrates the flow of ED encounters for final study analysis inclusion. A total of 

919 PCS-accessed ED encounters, out of 1,313 initially identified, were matched within 1 

day of an ED encounter and had a corresponding ESI triage score available. From 13,491 

unique control ED encounters with an ESI score (from 16,763 initially identified from the 

health benefits company’s claims), 3,590 were matched to 918 PCS-accessed encounters 

since one PCS-accessed encounter could not be matched to any of the potential controls. 
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A total of 3,807 individual patients contributed the 4,508 ED encounters (3,076 

individual patients contributed to control ED encounters, 869 individual patients 

contributed PCS-accessed ED encounters, 138 contributed at least one control and one 

PCS-accessed encounter). Overall 12.5% (474/3,807) of the selected patients contributed 

multiple ED encounters. 

As displayed in Table 1, control ED encounters were selected in a manner that 

resulted in no statistically significant differences with PCS-accessed cases on match 

variables. Among the twelve most common primary diagnoses among the PCS-accessed 

encounters and among control encounters, symptoms of the respiratory system and other 

chest symptoms (ICD-9-CM 786) was the most common (11.3% and 12.2%, 

respectively; p=0.455). The only statistically significant difference in frequency of 

diagnoses observed between the PCS-accessed and control encounters was with respect 

to having a diagnosis of kidney and ureter calculus (ICD-9-CM 592; 3.4% and 2.1%, 

respectively; p=0.029). 

Frequencies of selected components by PCS-accessed ED encounters and control 

encounters are displayed in Figure 2. Between 60 and 70% of all encounters involved 

claims for diagnostic radiology, laboratory, and pharmacy services. Among all selected 

components, the only statistically significant difference observed between PCS-accessed 

case encounters and control encounters was with the frequency of having a laboratory 

claim (65.4% vs. 60.2%, p=0.005). As measures of the overall ED encounter severity 

(beyond initial triage), the rates of inpatient admission and ICU or CCU admission were 

not statistically different. Furthermore, the lengths-of-stay for the 798 (17.7%) ED 

encounters resulting in hospital admission were not statistically different between PCS-
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accessed and control ED encounters (2.97 ± 2.88 [standard deviation] days vs. 3.23 ± 

3.31 days, p=0.346, data not shown in table). 

Table 2 displays the total mean health plan allowed amounts for PCS-accessed 

and control ED encounters, as well as the estimated cost savings associated with the PCS. 

Among all ED encounters, the mean cost savings was $604 (p=0.008). When examining 

ED encounters resulting in discharge and hospital admission separately, no cost savings 

were observed among discharged ED encounters (-$12, p=0.840) whereas, cost savings 

of $4,012 (p<0.001) were observed among admitted ED encounters.  A summary of the 

cost savings associated with the PCS for the selected component resources of total ED 

allowed amounts for all ED encounters are displayed in Table 3. The largest savings was 

associated with medical/surgical supplies ($214, p<0.001). Other statistically significant 

(p<0.05) contributors to cost savings were laboratory and cardiac catheterization 

procedures. 

The results from the sensitivity analysis to determine the robustness of study 

findings to extreme costs are displayed in Table 4. The highest plan allowed amount for 

an ED encounter that did not result in hospital admission was $57,247. After truncating 

all total ED allowed amounts for encounters that resulted in a hospitalization above this 

value to $57,247 (12 ED encounters affected; 11 control encounters, 1 PCS encounter), 

cost savings of $545 (p=0.001) were observed. The 99th percentile of total ED allowed 

amounts for discharged ED encounters was $7,500 (99th percentile). Using this as a 

truncation value affected 346 ED encounters (295 control encounters, 51 PCS 

encounters). The resulting cost savings associated with the PCS was $54 (p=0.432), 

however the sample size for this study was such that we only had 11% power to detect a 

$54 difference as significant. Figure 3a illustrates the distribution of total ED allowed 
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amounts by discharge/admission status. The distribution omits values above $60,000 to 

allow better visual inspection. The distribution of ED allowed amounts between $6,000 

and $60,000 (Figure 3b) revealed that at approximately $12,000, the spread of values 

among the discharged ED encounters visually increases (Figure 3b). Using this as the 

truncation value affected 170 ED encounters (154 control encounters and 16 PCS 

encounters) and resulted in a cost savings of $171 (p=0.060). Again, this study only had 

43% power to detect a $171 difference given the sample size. 

Cost savings associated with the PCS were also examined using inflation adjusted 

plan paid amounts (data not shown). Overall cost savings obtained by using plan paid 

amounts were similar to those observed when using allowed amounts. Similar effects of 

the truncation values as with the plan allowed amounts were also observed when 

analyzing paid amounts. 

 
 
DISCUSSION 
 
This study is among the first to assess the economic outcomes associated with ED use of 

an EHR that contained both inpatient and outpatient data from medical providers outside 

of the health system being studied. Specifically, we evaluated the PCS, an EHR that 

transformed payer-based, administrative medical and pharmacy claims data into clinical 

information that aided the emergency department in their care of patients utilizing a 

retrospective cohort design with matched controls. The PCS provided clinically validated 

information such as inpatient and outpatient diagnoses, presence of laboratory and 

diagnostic tests (but not results) and prescription medications filled at all pharmacies paid 

for by the health insurer at the time the patient was being clinically evaluated. This study 

did not evaluate the impact of providing raw claims data to the ED. Therefore, no 
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comment can be made as to the potential economic impact of providing that type of 

information. 

Compared to control ED encounters, PCS-accessed ED encounters resulted in a 

statistically significant cost savings of $604. Even when the highest values were 

truncated using methodology similar to previous published literature,4 PCS-accessed ED 

encounters resulted in a statistically significant cost savings of $545. When truncation 

values were lowered during our sensitivity analysis, non-statistically significant cost 

savings of $54 (power = 11%) and $171 (power = 43%) were calculated. To place the 

opportunity for potential savings in context to the overall United States (US) population, 

the Centers for Disease Control (CDC) estimates that there were 110.2 million visits to 

the ED in the US in 2004. (National Hosp Amb Med Care Surv: 2004 ED Sum, Number 

372, June 23, 2006)  

The cost savings observed in the PCS-accessed patients were driven by the subset 

of patients that were subsequently admitted to the hospital, as there was a $4,012 

difference between the groups. In an attempt to further understand what expenditures 

were driving the cost savings, all clinically and economically meaningful component 

costs were evaluated. Our hypothesis was that the PCS might produce a savings by 

providing information to the treating physician that would allow him/her to avoid various 

medical services. A statistically significant cost savings was calculated for the following 

types of services in the PCS-accessed ED encounters: laboratory, cardiac catheterizations, 

medical/surgical supplies, and other. Of note, professional fees for the ED physicians 

showed a statistically significant increase in the PCS-accessed ED encounters compared 

with the control ED encounters. Hospital admission rates, ICU/CCU admission rates and 

lengths of stay were similar between the groups.  
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One study that evaluated the sharing of clinical data from outside the institution 

for use in the ED was performed by Overhage and colleagues. 4  They observed a $26 

costs savings (p = 0.03) in one institution and a non-significant $3 increase (p = 0.76) in 

the other institution between intervention and control patients, which is a much smaller 

cost difference than we observed. However, there were many differences in the study 

compared to ours, including the fact that the clinical data was not utilized in a large 

percent of the intervention cases, the hospital billing system and hospital charges were 

utilized for the economic evaluation and the study was performed a decade earlier. Also 

unlike our study, prior research has not demonstrated that specific cost 

categories/components were responsible for overall cost savings. 4,13  However, our study 

did find similar results to previous research that demonstrated a decrease in laboratory 

charges/costs associated with access to a computerized medical record. 5,6,7,8  

Several limitations are worthy of mention regarding our research. First, we 

utilized an observational design for the study since the implementation of the PCS did not 

allow for a randomized, controlled design. However, we did match our control group on 

meaningful demographic (age and gender), health plan design (health insurer line of 

business) and clinical (ESI score assigned by the ED triage nurse) variables. In addition, 

although our control ED encounters were both concurrent and historical in relation to our 

PCS-accessed encounters, the time frame was less than 2 years and all costs were 

adjusted to 2006 dollars. The results were not sensitive to this inflation adjustment. We 

chose to use allowed amounts to capture the societal perspective of the costs/cost savings 

since allowed amounts capture both the health plan payment and the patient out of pocket 

payment responsibility to the ED department. However, the use of health plan paid 
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amounts resulted in no changes in statistical significance compared with allowed 

amounts, although the absolute cost savings were reduced.  

 We believe the most important question to ask when reviewing these results are 

“were the cost savings due to unobserved differences between the groups not accounted 

for in the matching process” since our cost savings are greater than has been 

demonstrated in other computer-based, information technology intervention studies. 

Specifically, was the medical condition “severity” in the control ED encounter group 

greater than in the PCS-accessed ED encounter group? Although this can not be 

completely discounted, we do believe that several important indicators show that the 

groups did not differ greatly in this aspect. In order to address the medical condition 

severity of an individual patient ED encounter upon presentation to the ED, we utilized 

the ESI score provided by the triage nurse in the matching criteria. Also, hospital 

admission rates, ICU/CCU admission rates and lengths of stay were not statistically 

significant between the groups although they were not specifically included in the match 

criteria. Hospital admission rates, ICU/CCU admission rates and lengths of stay may 

serve as a proxy to describe the medical condition severity of the patient as their ED 

encounter progressed after triage and through hospitalization if the patient was admitted. 

In addition, although not included in the match criteria, the primary diagnoses for the ED 

encounter via ICD-9 administrative claims data were similar between the groups.  

 Also, when lower truncation values were used, statistical significance for the costs 

savings was lost. However, the post-hoc power calculations revealed a less than optimal 

power to detect a statistically significant cost difference. We believe this justifies the 

need to continue to evaluate the use of the PCS in the ED setting. In addition to 

increasing the study population, since only one ED was included in our study, we believe 
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research within other ED settings utilizing the PCS will provide greater confidence in the 

robustness and generalizability of these results. 

 In conclusion, utilization of the PCS EHR within this ED setting resulted in 

significant cost savings. Further study in larger and more diverse populations is required 

to verify the absolute overall and component cost savings associated with the PCS. Future 

study could also encompass assessing the impact of incorporating additional data sources 

into the creation of the PCS, providing the PCS in other treatment settings, such as 

physician offices, and the impact of the PCS on health quality outcomes. However, these 

data show the potential economic savings that may be realized due to the availability of 

the additional clinical data provided by the PCS for a patient that presents to the ED.  
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Figure 1. Flow of ED encounters for study inclusion.  
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Table 1. Characteristics of PCS-accessed ED encounters and control ED encounters 

Description PCS-accessed 
ED encounters 

Control ED 
Encounters P-value 

Number of ED encounters 918 3590  

Age, mean ± SD 37.2 ± 17.0 37.2 ± 16.8 0.943 

Female, % 51.7 52 0.875 

Health insurance line of business, %   0.986 

IPA 39.2 40.1  

PPO 31.4 30.0  

Medicare 17.5 17.9  

Traditional 3.8 3.9  

Other  8.1 8.1  

Triage Severity Score   0.916 

1 (most urgent) 0.1 0.1  

2 22.7 21.9  

3 54.4 55.1  

4 20 20.5  

5 (least urgent) 2.8 2.4  

ED Encounter Primary Diagnosis    

Symptoms involving respiratory system 
and other chest symptoms 11.3 12.2 0.455 

Other symptoms involving abdomen and 
pelvis 8.7 7.0 0.079 

General symptoms 5.0 5.1 0.888 

Calculus of kidney and ureter 3.4 2.1 0.029 

Other open wound of head 2.3 1.9 0.480 

Symptoms involving head and neck 2.1 2.1 0.987 

Other cellulitis and abscess 2.0 1.3 0.160 

Sprains and strains of other and 
unspecified parts of back 2.0 2.1 0.848 

Symptoms involving urinary system 1.7 1.2 0.195 

Contusion of face, scalp, and neck 
except eye(s) 1.7 1.1 0.089 

Symptoms involving digestive system 1.6 2.3 0.226 

Asthma 0.9 1.7 0.061 
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Cardiac dysrhythmias 1.0 1.4 0.327

Open wound of finger(s) 1.1 1.3 0.639
PCS = patient clinical summary; ED = emergency department; SD = standard deviation; IPA = independent
practice association; PPO = preferred provider organization; ESI = emergency severity index

Figure 2.Frequency of selected medical cost components 
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ble 2. Mean total plan allowed amounts and cost savings (control ED encounters – PCS-
cessed ED encounters) by type of ED encounter 

PCS-
accessed ED 
encounters

Control ED 
Encounters Cost Savings 95% CI P-value

erall 2,309 2,913 604 158 to 1,051 0.008
scharged ED
counters*

1,199 1,187 -12 -124 to 101 0.840

mitted ED 
counters**

7,089 11,101 4,012 1,822 to 6,203 <0.001

sults are displayed in 2006 US dollars; PCS = patient clinical summary; ED = emergency department;
 = confidence interval; *Discharged ED encounters include only ED visits in which the patient was not
mitted into the hospital within 1 day of the ED encounter; **Admitted ED encounters include ED visits
t resulted in the patient being admitted into the hospital within 1 day of the ED encounter
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Table 3. Mean plan allowed amounts for component resources and cost savings (control ED 
encounters – PCS-accessed ED encounters) 

 PCS-accessed 
ED encounters 

Control ED 
Encounters Cost Savings 95% CI P-value 

Pharmacy 234  332  98 -73 to 268 0.261 
Laboratory 302  377  75 12 to 139 0.021 
Diagnostic 
radiology 

375  391  16 -40 to 71 0.587 

   CT scans 160 167  7 -19 to 33 0.604 
   MRI scans 55  38  -17 -40 to 5 0.127 
Cardiac 
catheterizations 

109  186  77 15 to 138 0.015 

Surgery/OR/ 
recovery 

181  240  59 -2 to 120 0.058 

Medical/surgical 
supplies 

137  351  214 111 to 317 <0.001 

ICU/CCU 36  34  -2 -21 to 15 0.763 
Room & Board 105  94  -11 -27 to 5 0.182 
Non-ED 
professional 

68  60  -8 -18 to 1 0.087 

ED professional 
fees 

197  162  -35 -43 to -27 <0.001 

Facility charges 342  349  7 -8 to 21 0.375 
Other 390 546 156 54 to 257 0.003 
Results are displayed in 2006 US dollars; PCS = patient clinical summary; ED = emergency department; CI 
= confidence interval; CT = computed tomography; MRI = magnetic resonance imaging; OR = operating 
room; ICU/CCU = intensive care unit/coronary care unit 
 
 
 
Table 4. Sensitivity analysis using various truncation values 

 PCS-accessed 
ED encounters 

Control ED 
Encounters 

Cost 
Savings 95% CI P-value 

Truncation #1: (highest 
value, $57,247)  2,221 2,766 545 238 to 851 0.001 

Truncation #2: (99th 
percentile, $7,500)  1,854 1,908 54 -81 to 190 0.432 

Truncation #3: $12,000 
(inflection point, $12,000)  2,007 2,178 171 -7 to 348 0.060 
Results are displayed in 2006 US dollars; PCS = patient clinical summary; ED = emergency department; 
 CI = confidence interval 
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Figure 3a. Distribution of total plan allowed amounts less than $60,000 for all ED encounters 
by hospital admission status 
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Figure 3b. Distribution of total plan allowed amounts between $6,000 and $60,000 for all ED 
encounters by hospital admission status 
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Report generated on: 01/28/2005 Information provided by: MCO 1
Report based on services provided as of: 12/31/2004

Patient Summary

Name: BRACERO, DEANGELO ID: JM1QBZJ1H00 Eligibility: 01/01/2000 - 01/01/2006

Address: 548 WEADLEY ROAD DOB: 01/01/1 957 Phone (H): 610-995-9877
GULPH MILLS, PA 19406

Gender: M Phone (W): 610-269-5200/1154
CP: STELLA, BRIAN PCP ID: 610687090 PCP phone: 215-463-5254P

Case categories: DM - DIABETES 

Health Status Measure
The Health Status Measure indicates risk in the next 12 months. 1 is low 10 is high.

Medical Conditions 

High Severity

Condition Start date

GLAUCOMA 04/04/2004

DIABETES MELLITUS 02/20/2004

Medium Severity

Condition Start date 

ABDOMINAL PAIN 04/11/2004

ISCHEMIC HEART DISEASE/ANGINA PECTORIS 04/06/2004

HEART FAILURE (CHF) 01/03/2004

OTHER HEART DISEASE 01/03/2004

Information contained in this report is to be held in the strictest confidence and should only be used for Treatment, Payment and Healthcare operations. You agree to keep
the Confidential Information strictly confidential in the same manner and with the same care and discretion that you treat your own most confidential and sensitive 
information. You agree not to publish, disclose, divulge or disseminate the Confidential Information to any third party. You further agree to grant access to Confidential
Information only to your staff and employees who are under an obligation to keep the Confidential Information confidential and who will not disclose any such Confidential
Information. "Confidential Information" shall include the IDs, Patient Demographic and Patient Clinical Information.

Page 1 of 4 

Appendix A: Sample PCS report for a fictitious patient.
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Report generated on: 01/28/2005

Information provided by: MCO 1

Report based on services provided as of: 12/31/2004

Name: BRACERO, DEANGELO

DOB: 01/01/1957

ID: JM1QBZJ1H00

Gender: M
Eligibility: 01/01/2000 - 01/01/2006

Medical Conditions (continued) 
Low Severity

Condition Start date 

OTHER GI TRACT DISEASE 04/11/2004

MUSCLE DISORDER 02/21/2004

RENAL FAILURE 01/10/2004

Inpatient Facility Admissions 
Facility Admit date Disch. date Days Principal DX

KENTON LAFORGE 02/22/2004 03/02/2004 9 250.12 - DIABETES W/KETOACIDOSIS, TYPE II

Emergency Room Visits 
PATIENT HAS HAD 0 EMERGENCY ROOM VISITS IN THE PAST 12 MONTHS

Monitored Services 

Service # of 
services

Last service 
date

Most recent servicing provider Phone #

HEMOGLOBIN A1C 3 07/31/2004 GERALDO MCHUGH 610-828-2218

LIPID/CHOLESTEROL TESTING 1 07/31/2004 GERALDO MCHUGH 610-828-2218

GLUCOSE TESTING, BLOOD 5 07/31/2004 DAINA GUSSMAN 215-644-5468

CHEM./METABOLIC PANEL TESTING 51 07/25/2004 DAINA GUSSMAN 215-644-5468

CARDIAC MONITORING (HOLTER) 1 06/20/2004 WENDELL VENDETTI 610-249-5587

SURGICAL PATHOLOGY 1 04/30/2004 DAINA GUSSMAN 215-644-5468

ABDOMINAL ULTRASOUND EXAMS 2 04/17/2004 HEATH SUDDUTH 215-646-9872

URINALYSIS 4 04/16/2004 DAINA GUSSMAN 215-644-5468

AMYLASE (SERUM) ASSAY 2 04/16/2004 DAINA GUSSMAN 215-644-5468

CBC AND COMPONENT COUNTS 4 04/16/2004 DAINA GUSSMAN 215-644-5468

ELECTROCARDIOGRAM (ECG) 
1 04/05/2004 WENDELL VENDETTI 610-249-5587

HEART ECHO EXAM 3 03/01/2004 WENDELL VENDETTI 610-249-5587

CALCIUM ASSAY 4 02/23/2004 DAINA GUSSMAN 215-644-5468

Information contained in this report is to be held in the strictest confidence and should only be used for Treatment, Payment and Healthcare operations. You agree to keep
the Confidential Information strictly confidential in the same manner and with the same care and discretion that you treat your own most confidential and sensitive 
information. You agree not to publish, disclose, divulge or disseminate the Confidential Information to any third party. You further agree to grant access to Confidential
Information only to your staff and employees who are under an obligation to keep the Confidential Information confidential and who will not disclose any such Confidential
Information. "Confidential Information" shall include the IDs, Patient Demographic and Patient Clinical Information.

Page 2 of 4 
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Report generated on: 01/28/2005

Information provided by: MCO 1

Report based on services provided as of: 12/31/2004

Name: BRACERO, DEANGELO

OB: 01/01/1957
ID: JM1QBZJ1H00

Gender: M
Eligibility: 01/01/2000 - 01/01/2006

D

Monitored Services (continued) 
Service # of 

services
Last service 
date

Most recent servicing provider Phone #

CARDIOVASCULAR STRESS TEST 2 02/22/2004 WENDELL VENDETTI 610-249-5587

Medications
Medication class # fills Last fill date

CARVEDILOL/COREG 9 12/28/2004

ACE INHIBITORS 9 12/28/2004

PIOGLITAZONE/ACTOS 8 12/28/2004

LANSOPRAZOLE/PREVACID 7 12/10/2004

AMOXICILLIN PREPARATIONS 1 04/29/2004

OSMOTIC LAXATIVE/BOWEL PREPS 1 04/17/2004

LOOP DIURETICS 3 04/13/2004

INSULIN 2 03 /26/2004

NEEDLES&SYRINGES 1 03/09/2004

AMOX K CLAVULANATE/AUGMENTIN 1 03/02/2004

DIGITALIS GLYCOSIDES 2 02/12/2004

POTASSIUM SUPP./CHLORIDES 2 02/01/2004

AMLODIPINE/NORVASC 1 01/25/2004

POTASSIUM SPARING DIURETICS 1 01/14/2004

Providers Seen 
Provider name Specialty Phone # Last service date 

WENDELL VENDETTI CARDIOLOGY 610-249-5587 09/06/2004

DEWITT EPPES FAMILY PRACTICE 610-296-8200 07/31/2004

LAWRENCE URBINA EMERGENCY MEDICINE 610-723 -4452 04/17/2004

KASEY CLONINGER INTERNAL MEDICINE 215-828-1960 04/01/2004

SPARKLE YANEY OTHER 610-443-1205 02/22/2004

Information contained in this report is to be held in the strictest confidence and should only be used for Treatment, Payment and Healthcare operations. You agree to keep
the Confidential Information strictly confidential in the same manner and with the same care and discretion that you treat your own most confidential and sensitive 
information. You agree not to publish, disclose, divulge or disseminate the Confidential Information to any third party. You further agree to grant access to Confidential
Information only to your staff and employees who are under an obligation to keep the Confidential Information confidential and who will not disclose any such Confidential
Information. "Confidential Information" shall include the IDs, Patient Demographic and Patient Clinical Information.

Page 3 of 4 
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Report generated on: 01/28/2005

Information provided by: MCO 1

Report based on services provided as of: 12/31/2004

Name: BRACERO, DEANGELO

OB: 01/01/1957
ID: JM1QBZJ1H00

Gender: M
Eligibility: 01/01/2000 - 01/01/2006

D

Early Detection Flags
• RENAL FAILURE OF LOW SEVERITY

Treatment Opportunities
• DIABETIC and NO EYE EXAM IN 12 MONTHS

• RENAL FAILURE WITH ANEMIA AND NO EPOETIN USE 

Page 4 of 4 

Information contained in this report is to be held in the strictest confidence and should only be used for Treatment, Payment and Healthcare operations. You agree to keep
the Confidential Information strictly confidential in the same manner and with the same care and discretion that you treat your own most confidential and sensitive 
information. You agree not to publish, disclose, divulge or disseminate the Confidential Information to any third party. You further agree to grant access to Confidential
Information only to your staff and employees who are under an obligation to keep the Confidential Information confidential and who will not disclose any such Confidential
Information. "Confidential Information" shall include the IDs, Patient Demographic and Patient Clinical Information.

24

July 24, 2006 © 2006 HealthCore, Inc.



Information provided by: MCO 1 

PATIENT CLINICAL SUMMARY

TERMS AND CONDITIONS FOR SECURITY AND CONFIDENTIALITY OF PATIENT RECORDS AND INFORMATION

1. General. An authorized provider (“Provider” or “You”) are permitted to access certain patient care information for patients whom Provider treats in 
connection with Payer’s care management program. Payer maintains confidential patient records and information that can be accessed through the 
Patient Clinical Summary software tools (“PCS System”). The PCS System is licensed to Payer by MEDecision, Inc. (“MEDecision”) pursuant to a 
licensing agreement (“License Agreement”). MEDecision shall have the same rights against any Provider using the PCS System as it has against Payer
under the License Agreement. Provider is placed in a unique position of trust since a major responsibility of Provider is the security and confidentiality
of patient records and information. Security and confidentiality concern all providers who have access to confidential patient information. The purpose
of these terms and conditions (“Terms and Conditions”) is to clarify the Provider’s responsibilities when utilizing the PCS System in connection with 
Payer’s care management program. By accessing and utilizing this information, you agree to the Terms and Conditions of this agreement
(“Agreement”). If you do not agree with these Terms and Conditions or you have inadvertently accessed this information, you should immediately
cease using this information.

2. Scope of Use. Subject to the terms of this Agreement and for the sole purpose of assisting in the evaluation and treatment of patients, Provider is
permitted to access and use the PCS System. Provider may use the PCS System and Confidential Patient Information (defined below) made available
thereunder only upon patient consent and as authorized or required by applicable federal and state law, including, without limitation, the privacy and
security regulations promulgated pursuant to the Health Insurance Portability and Accountability Act of 1996 (“HIPAA”). You should refer to Payer’s 
Privacy Policy for limitations on your right to use and disclose Confidential Patient Information in connection with Payer’s care management program
and to determine if a use or disclosure of such Confidential Health Information is otherwise permitted hereunder. You agree you have read and
understand Payer’s Privacy Policy. Use of Confidential Patient Information is permitted only for Provider’s internal use on the PCS System in the
ordinary course of business in connection with Payer’s care management program, and such Confidential Patient Information shall not be used directly 
or indirectly on behalf of any other party. Further, notwithstanding anything to the contrary in these Terms and Conditions, Provider may not (a) use or 
otherwise disclose Confidential Patient Information for any other purpose other than a purpose expressly stated in these Terms and Conditions; or (b)
use or disclose Confidential Patient Information in the manner that violates or would violate applicable federal or state law. Within these parameters,
Providers may use Confidential Patient Information for, in, and on a single computer unit used by Provider (the “Work Station”).
3. Security Key. Provider may activate and use the PCS System provided that Provider is a participating provider of Payer and has been issued an
appropriate access code and password. Provider shall keep such access code and password secure from unauthorized access by and disclosure to any
third party.

4. Confidentiality. In general, Provider must treat all patient records, materials, information and Protected Health Information (“PHI”) accessed on or
through the PCS System as confidential (collectively, “Confidential Patient Information”), and not use or disclose such Confidential Patient
Information except as permitted hereunder. PHI means individually identifiable health information that is transmitted electronically or maintained in
electronic or other medium. The term “individually identifiable health information” means health information, including demographic information
collected from an individual that: (i) is created or received by a health care provider, health plan, employer or health care clearinghouse; and (ii) relates
to the past, present, or future physical or mental health or condition of an individual; the provision of health care to an individual; or the past, present or
future payment for the provision of health care to an individual; and (a) identifies the individual; or (b) creates a reasonable basis to believe the information
can be used to identify the individual. The term “health information” means any form of oral or written information that: (i) is created or received by a
health care provider, health plan, public health authority, employer, life insurer, school or university, or health care clearinghouse; and (ii) relates to the 
past, present, or future physical or mental health or condition of an individual; the provision of health care to an individual; or the past, present, or
future payment for the provision of health care to an individual. Provider shall not, for any reason, either directly or indirectly, divulge any Confidential
Patient Information to any third party or use such Confidential Patient Information for Provider’s own benefit. 

5. Expressly Prohibited Uses. Provider agrees that Provider (a) shall not make or permit unauthorized use or disclosure of any Confidential Patient
Information maintained or stored on the PCS System or accessed by Provider through the PCS System; (b) shall not seek personal benefit or allow
others to benefit personally by knowledge of any Confidential Patient Information which has come to him by virtue of his access to the PCS System;
(c) shall not exhibit or divulge the contents of any record or report a false, inaccurate, or misleading entry; nor shall Provider knowingly expunge or 
cause to be expunged in any record or report a data entry; (d) shall not remove any official record or report or copy thereof from where it is maintained;
(e) shall not aid, abet nor act in conspiracy with another to violate any part of these Terms and Conditions; (f) make unauthorized use or disclosure of
the Confidential Patient Information; (g) disassemble, decompile, recast, or reverse engineer the PCS System or create a substantially

similar system; (h) distribute any Confidential Patient Information for commercial gain or otherwise; (e) copy the Confidential Patient Information in any
form except as necessary to use such Confidential Patient Information in accordance with this Agreement; or (f) modify, alter, delete or obscure any
Confidential Patient Information. Provider shall ensure his compliance with this Agreement and shall bear the responsibility for any breach of this
Agreement by him. Any knowledge of a violation of these Terms and Conditions shall immediately be reported to Payer. If Provider breaches any of
the Terms or Conditions of this Agreement, Provider’s access to this information shall be terminated immediately. Violation of these Terms and
Conditions may also lead to reprimand; suspension or termination of Provider from Payer, consistent with Payer’s credentialing policies.
6. Authorization for Use Compliance Verification. Provider expressly authorizes Payer to electronically access, from time to time, the Work Station to
verify Provider’s compliance with Section 2 hereof. In connection with such access, Payer shall have the right to verify: (a) the name of Provider; (b) 
the name of Provider’s registered user number; (c) the internet address of the Work Station; and (d) the name of the registered user on the network. 
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Information provided by: MCO 1 

7. Warranty Disclaimer. PROVIDER UNDERSTANDS AND AGREES THAT (A) ANY INFORMATION MADE AVAILABLE IS PROVIDED
TO PROVIDER “AS IS” AND (B) MEDECISION AND PAYER EXPRESSLY DISCLAIM, ANY AND ALL REPRESENTATIONS AND 
WARRANTIES, WHETHER EXPRESS OR IMPLIED, WHETHER ARISING BY STATUTE, COURSE OF DEALING, USAGE, OR TRADE,
INCLUDING BUT NOT LIMITED TO ANY WARRANTY OF ACCURACY, COMPLETENESS, PERFORMANCE, MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE, NON-INFRINGEMENT OR TITLE.

8. Limitation of Liability. UNDER NO CIRCUMSTANCES WILL MEDECISION OR THE PAYER BE LIABLE FOR ANY INCIDENTAL,
SPECIAL, PUNITIVE OR CONSEQUENTIAL DAMAGES ARISING OUT OF OR IN CONNECTION WITH THIS INFORMATION
MEDECISION’S AND PAYOR’S LIABILITY FOR ANY CAUSE OF ACTION ARISING UNDER OR IN CONNECTION WITH THIS
INFORMATION OR OTHERWISE (WHETHER ARISING IN TORT, CONTRACT OR OTHERWISE) WILL BE LIMITED TO THE AMOUNT 
OF LICENSE FEES RECEIVED BY MEDECISION UNDER THE LICENSE AGREEMENT.
9. Patient Care Responsibility. Provider acknowledges and agrees that MEDecision is not engaged in the rendering of medical, health or
psychological diagnosis, treatment, evaluation, patient care or any other kind of personal professional services in licensing the PCS System to Payer.
The PCS System and the information to be made available are to be used as a tool to assist Provider in connection with Payer’s care management
program. MEDecision expressly disclaims all responsibility for any liability, loss or risk which is incurred as a consequence, directly or indirectly, of 
Payer’s use of the PCS System.

10. Indemnification. Provider hereby agrees, at Provider’s own expense, to indemnify, defend and hold harmless MEDecision and Payer from and
against any loss, cost, damages, liability, or expense arising out of or relating to (a) a breach by Provider of the Terms and Conditions of this
Agreement, or (b) any violation of any law, regulation or rights of a third party.

11. Miscellaneous. Neither party shall be responsible for any delay or failure of performance resulting from causes beyond its control. This Agreement
may be modified and updated from time to time and Provider will be informed of such changes. This Agreement is governed by Pennsylvania law.
Provider consents to jurisdiction of the courts in Pennsylvania. Provider may not assign this Agreement. Any noun or pronoun used in this Agreement
shall be construed in masculine, feminine or neuter as its sense and use may require.

12. Survival. The provisions of Sections 4, 7, 8, 9, 10, 11, and this Section 12 shall survive termination of this Agreement.
By accessing this information, you represent that you have the authority to do so and acknowledge and agree that you have received a copy of, have
read, do understand, and will comply with these Terms and Conditions for Security and Confidentiality of Patient Records and Information.
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Appendix B. HCFA Uniform Bill-92 (UB-92) codes and Current Procedural Terminology 
(CPT) codes used for identification of select component resources 

 

Service Category CPT UB92 
Pharmacy  250-269 
Laboratory 80048-89240 300-319 

Diagnostic radiology 
70010-76499, 76506-76999, 78000-
78999 

320-329, 340-341, 349, 350-
359, 400-409, 482, 483, 610-
619, 730-739, 920, 929 

   CT scans 

70450-70498, 71250-71275, 72125-
72133, 72191-72194, 73200-73206, 
73700-73706, 74150-74175, 75635 350-359 

   MRI scans 

70540-70559, 71550-71555, 72141-
72190, 72195-72198, 73218-73225, 
73718-73725, 74181-74185, 75552-
75556 610-619 

Medicine-Cardiovascular 93501-93581, 92950-92998  480-481, 489 
Surgery/OR/recovery 
charges 

10021-32999, 33010-37799, 38100-
69979 360-369, 490-499, 710-711 

Medical-Surgical Supplies  270-279, 620-624 
Room & Board  100-169 
ICU & CCU  200-219 
ED (facility)  450-459 
ED professional fees and 
E/M 99281-99285, 99288 981 
Professional fees (non-ED) 
and E/M 99201-99275, 99289-99499 960-969, 970-979, 982-989 
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