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        Background 

 Large multicenter databases and registries have 
become increasingly utilized in the fi elds of pedi-
atric cardiology and pediatric cardiac surgery 
over the past two decades [ 1 ]. These datasets 
serve several functions. First, they have allowed 
several different types of clinical research 
analyses including outcomes and comparative 

 effectiveness type studies [ 2 – 4 ]. Due to the rela-
tive rarity of congenital heart disease, studies 
from a single center often lack statistical power 
or may have limited generalizability due to varia-
tion in practice and outcomes across centers. 
The use of large multicenter datasets helps to 
overcome these limitations. Health policy type 
analyses have also been conducted, such as inves-
tigations of the impact of center surgical volume 
or other structure and process measures on patient 
outcomes [ 5 ,  6 ]. In addition, large multicenter 
databases have been used for quality improve-
ment purposes [ 7 ,  8 ]. As discussed in the previ-
ous chapters, several professional societies and 
other organizations now collect data across many 
centers regarding specifi c groups of patients 
with congenital heart defects, or those undergo-
ing certain procedures. These data are then used 
to provide feedback to programs regarding out-
comes benchmarked to national averages and 
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    Abstract  

  Clinical and administrative databases have become increasingly utilized in 
the fi elds of pediatric cardiology and pediatric cardiac surgery for research, 
health policy activities, quality improvement, and evaluation of hospital 
performance. This chapter reviews the attributes of both types of datasets 
and discusses their strengths and weaknesses with regard to case ascertain-
ment, risk adjustment, and outcomes assessment.  
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peer institutions. This information may also be 
used for collaborative learning purposes where 
centers with the optimal outcomes are identifi ed, 
best practices elucidated, and shared with other 
participating centers with the aim of improving 
overall quality of care and outcomes. Finally, 
information from large multicenter pediatric 
cardiac datasets has also been used for the pur-
poses of public reporting of outcomes, ranking of 
 hospital performance, and in some cases by large 
payers as evidence with which to base selective 
contracting, etc. [ 9 – 11 ].  

    Types of Datasets 

 In general there are two main types of data-
sets used for the purposes described above 
(Table  14.1 ).

      Clinical Registries/Databases 

 These datasets are often run by professional 
societies or research groups for the purposes of 
quality improvement and/or research investiga-
tion. They are most often specifi c to a particular 
type of congenital heart disease, or collect infor-
mation on patients undergoing specifi c types 
of procedures, e.g. congenital heart surgery, or 
cardiac catheterization. As described in the pre-
vious chapters, many of these types of datas-
ets now exist in the fi eld; examples include the 
Society of Thoracic Surgeons (STS) Congenital 

Heart Surgery Database, and the American 
College of Cardiology Improving Pediatric and 
Adult Congenital Treatment (IMPACT) Registry 
[ 7 ,  12 ]. Clinical registries and databases col-
lect detailed information using standardized 
defi nitions specifi c to patients with congenital 
heart disease. Outcomes data captured are most 
often focused on clinical outcomes and may not 
include resource utilization data. Data are usually 
collected and entered by trained data managers 
under the direction of the clinical care team, or in 
some cases directly by clinicians. While partici-
pation is usually “voluntary”, there are generally 
guidelines regarding the inclusion/exclusion of 
cases, and many datasets perform audits to evalu-
ate the inclusion of eligible cases, and assess the 
degree of accuracy of important variables [ 7 ].  

    Administrative Datasets 

 Administrative datasets contain information 
already being collected for the purposes of hos-
pital billing or insurance claims. They are not 
specifi c to congenital heart disease and most 
often collect information regarding all hospital-
ized patients at a state or national level, or all 
patients covered by a certain payer or insurer. 
Alternatively, some employ sampling strate-
gies that allow a fi xed sample of patients or 
hospitals to represent the overall sample [ 13 ]. 
Examples of these types of datasets include the 
Children’s Hospital Association Pediatric Health 
Information Systems (PHIS) Database, the 

   Table 14.1    Administrative vs. clinical data   

 Type of dataset 

 Clinical  Administrative 

 Population  Specifi c to CHD patients  All hospitalized patients 
 Purpose  Run by professional societies

or research groups for purposes
of research or QI 

 Data collected for
hospital billing purposes 

 Coding  CHD-specifi c codes  ICD-9 codes 
 Data collection  Trained data managers/clinicians  Billing personnel 
 Data 
  CHD comorbidities/clinical outcomes  Detailed  Limited 
  Resource utilization data  Limited  Detailed 

   CHD  congenital heart disease,  ICD  International Classifi cation of Diseases, 9th Revision,  QI  quality improvement  
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Agency for Healthcare Research and Quality’s 
Healthcare Cost and Utilization Project datas-
ets such as the Kid’s Inpatient Database (KID), 
and state Medicaid datasets. Administrative 
datasets most often capture information in the 
form of a Uniform Hospital Discharge Dataset, 
which is a uniform minimum dataset that cap-
tures information about a hospitalization includ-
ing demographics, International Classifi cation 
of Diseases, version 9 (ICD-9) diagnosis and 
procedure codes, outcomes such as mortality, 
and important resource utilization data such as 
hospital charges [ 1 ]. Some datasets such as the 
PHIS database capture additional resource uti-
lization data such as utilization of medications, 
laboratory tests, imaging, etc. The codes and data 
captured in administrative data sources are not 
specifi c to congenital heart disease. The data are 
captured by hospital coding and billing profes-
sionals. Data capture and submission is generally 
mandatory, and inclusive by the nature of these 
types of datasets.   

    Strengths and Weaknesses 
of Clinical vs. Administrative 
Datasets 

 The relative merits of these different types of 
datasets have been debated for several years. In 
cardiac surgery, many concerns were initially 
raised in the 1980s when the U.S. Health Care 
Financing Administration (HCFA) sent reports to 
each US cardiac surgeon informing them of their 
outcomes based on analyses of administrative 
data [ 14 ]. While the validity of the data was ques-
tioned in many cases, there were no alternative 
data sources at the time that could be analyzed. 
This prompted the formation of the Northern New 
England Cardiovascular Disease Study Group, a 
group of cardiac surgeons and epidemiologists 
representing several programs in Northern New 
England. This group conducted pioneering work 
in the fi eld to develop one of the fi rst clinical reg-
istries designed to collect uniform information 
on cardiac surgery patients. In particular, given 
the concerns regarding the HCFA data, the group 
was interested in ensuring that all relevant cases 

were captured, and that data were captured to 
allow for accurate adjustment for important dif-
ferences in patient characteristics and case mix 
when evaluating outcomes across institutions. 
The registry subsequently served as the foun-
dation for collaborative learning and quality 
improvement, which led to an overall improve-
ment in outcomes across the region [ 14 ]. Since 
that time, many other clinical registries have been 
developed by other groups, and the strengths and 
weaknesses of administrative and clinical data 
continue to be debated. In assessing the relative 
merits of these different types of datasets, there 
are several important issues to consider. 

    Case Ascertainment 

 The fi rst important area to consider surrounds 
issues related to case ascertainment; this includes 
both whether the dataset captures all relevant 
cases (for example all patients undergoing con-
genital heart operations at a hospital), and also 
whether the cases are coded correctly. On the one 
hand, proponents of administrative data note that 
these datasets may be more generalizable since 
by design they are inclusive of all patients and 
programs either nationally or in a specifi c region 
or state [ 1 ]. In addition, it is argued that there 
may be less potential for “gaming the system” or 
omission of cases with less than optimal outcomes 
from inclusion in the dataset, as the individuals 
collecting and submitting administrative data are 
not being judged or evaluated based on the data, 
while this may not be the case with clinical reg-
istry data where practitioners whose performance 
is being evaluated may be involved in the collec-
tion and submission of the data. However, over 
the past several years as many clinical registries 
have expanded, issues related to generalizability 
have become less of a concern. For example, the 
STS Congenital Heart Surgery Database now 
represents more than 85 % of all US pediatric 
heart surgery programs [ 7 ]. Submission of all 
eligible cases is most often a stipulation of par-
ticipation in a clinical registry, however mecha-
nisms to ensure this are still under development 
in many cases. While some registries have audit 
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programs that aim in part to evaluate appropriate 
inclusion of all cases, this is not uniform across 
all registries. 

 The other important issue related to case 
ascertainment involves accurate coding of cases. 
It has long been known that ICD-9 codes do not 
cover the breadth and depth of congenital heart 
disease or procedures. For example, there is no 
ICD-9 code for the Norwood operation. Thus, a 
combination of various diagnosis and procedure 
codes are often used by investigators in order to 
attempt to identify patients undergoing certain 
types of operations, including the Norwood oper-
ation, in analyses using administrative data. In 
addition to problems with the codes themselves, 
while the administrative coding personnel are 
skilled at coding, they likely have limited knowl-
edge of congenital heart disease, and do not have 
regular contact with the medical team to clarify 
confl icting data or inconsistent documentation in 
the medical record. Several groups have investi-
gated the scope of this problem related to mis-
coding of cases. Our group recently performed 
an analysis of more than 55,000 children across 
33 hospitals undergoing congenital heart surgery 
who each had information collected and coded 
in both a clinical registry (STS Congenital Heart 
Surgery Database), and an administrative dataset 
(PHIS Database) [ 15 ]. We compared the opera-
tion coded for each patient between datasets. 
Using the clinical registry data as the gold stan-
dard, we found that for four of eight benchmark 
operations analyzed, there was a greater than 
10 % difference in the number of cases identifi ed 
in the administrative vs. the clinical data. While 
the negative predictive value of the administrative 
data was high across operations (98.8–99.9 %), 
the positive predictive value was lower (56.7–
88.0 %). This indicates that it is highly likely 
that a patient without a certain operation coded 
in the administrative data truly did not have that 
operation performed as assessed in the clinical 
registry. Conversely, the lower positive predictive 
value indicates that many patients coded as hav-
ing undergone a certain type of operation in the 
administrative data are false positives and actu-
ally had a different operation performed based 
on evaluation of the clinical registry data. In 

 addition to individual operations, we also evalu-
ated categories of operations with similar mortal-
ity risk [the Risk Adjustment in Congenital Heart 
Surgery (RACHS) categories]. Overall, the per-
cent agreement between the administrative and 
clinical registry data regarding RACHS category 
assignment was 68.4 %. We also found that there 
were relatively consistent fi ndings across hospi-
tals with regard to misclassifi cation/miscoding, 
suggesting that these discrepancies are likely 
more related to the limitations of the ICD-9 sys-
tem and coding methodology itself, rather than 
related to any hospital-specifi c factors such as 
volume or case mix [ 15 ]. Several other studies 
have also reported similar fi ndings regarding 
differences in coding and case ascertainment 
between administrative and clinical datasets [ 16 –
 18 ]. These fi ndings may have implications for the 
use of administrative datasets in evaluation of the 
number and type of congenital heart operations 
or cases across institutions.  

    Risk Adjustment 

 A second important area to consider in evaluating 
the relative merits of clinical vs. administrative 
data involves risk adjustment. Accurate adjust-
ment for potential differences in important patient 
characteristics and case mix is important in a 
variety of situations, including when comparing 
or reporting outcomes across hospitals, or when 
comparing groups of patients in an observational 
analysis. Because administrative datasets and the 
ICD-9 coding system are focused on the larger 
general population of hospitalized patients, they 
do not necessarily collect information regarding 
important comorbidities or patient characteristics 
that are more specifi c to patients with congenital 
heart disease. For example, it is well known that 
weight at surgery is an important factor impact-
ing outcome following congenital heart surgery, 
particularly in neonates [ 19 ]. However this vari-
able is not collected in many administrative data-
sets. While clinical registries often collect more 
specifi c data related to comorbidities and charac-
teristics of patients with congenital heart disease, 
there are still certain limitations in that not every 
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potential variable of interest may be captured, 
particularly those that may only pertain to only a 
subset of diagnoses or procedures. 

 Another issue is related to “date-stamping.” 
This refers to the fact that ICD-9 diagnosis codes 
do not differentiate between conditions present 
at admission vs. those that developed during the 
hospitalization and may be complications. Thus, 
there can be misidentifi cation of post-operative 
complications as comorbidities, and vise versa. 
Some datasets have begun to address this by 
including a variable that indicates “present on 
admission.”  

    Outcomes Assessment 

 A fi nal topic of consideration relates to outcomes 
assessment. First, because of the general nature 
of administrative datasets and ICD-9 codes, they 
may not capture all outcomes of specifi c inter-
est to the congenital heart disease population, for 
example certain post-operative complications. 
Second, studies in the adult literature suggest 
that there can be signifi cant miscoding or mis-
classifi cation of certain outcomes such as post-
operative complications in administrative data. 
For example, a recent analysis compared records 
of patients with information collected both in 
a Medicare claims data set (an administrative 
dataset) and the American College of Surgeons 
National Surgical Quality Improvement 
Program (ACS-NSQIP) registry [ 20 ]. Across 
117,752 patients from more than 200 hospitals, 
investigators found that the sensitivity of the 
administrative data for detecting post-surgical 
complications coded in ACS-NSQIP ranged 
from 0.27 to 0.78 across various major compli-
cations. Although differences in complications 
have not been investigated extensively in the 
congenital heart surgery population, coding and 
capture of in-hospital mortality has been evalu-
ated. In our recent analysis of more than 55,000 
children across 33 hospitals who had data col-
lected in both the STS Congenital Heart Surgery 
Database (clinical registry), and the PHIS 
Database (administrative dataset), we found that 
overall there was 99.83 % agreement between 

databases in in-hospital mortality, suggesting 
that there is not signifi cant miscoding or capture 
of mortality data between these datasets [ 15 ]. 

 In addition to the capture and correct coding 
of outcomes themselves, a second issue relates 
to errors in outcomes assessment due to miscod-
ing or misclassifi cation of cases. In other words, 
are there differences in the outcomes reported for 
certain diagnosis or procedure groups between 
datasets that are not related to the coding of the 
outcomes themselves, but related to differences 
in coding of the diagnosis or procedure across 
datasets? Our recent work with the STS and 
PHIS databases has investigated this further. We 
found that the differences in case ascertainment 
between data sources described above led to sig-
nifi cant differences in outcomes assessment, for 
example an underestimation of mortality associ-
ated with truncus arteriosus repair by 25.7 % to 
an overestimation of mortality associated with 
ventricular septal defect repair by 31 % [ 15 ]. 
Differences were also found when evaluating 
mortality associated with larger groups of opera-
tions (the RACHS categories) between datasets, 
however these did not reach statistical signifi -
cance. Importantly, only patients with concor-
dant mortality status between the datasets were 
included in this analysis, in order to eliminate 
the possibility that any difference in outcomes 
identifi ed might be related to differences in the 
coding of the outcomes themselves, rather than 
difference in the coding/classifi cation of opera-
tions [ 15 ]. These fi ndings may have implications 
for the use of administrative data in outcomes 
assessment, particularly at the level of individual 
congenital cardiac operations. 

 A fi nal point to consider is the type of out-
comes collected by clinical vs. administrative 
data sources. While clinical registries often col-
lect more detailed clinical outcomes data, they 
most often do not collect the valuable resource 
utilization information contained in administra-
tive datasets. In this era of increasing health-
care expenditures, it has become increasingly 
important to incorporate measures of cost into 
many analyses, as hospitals are under increas-
ing pressure to not only optimize quality of care 
and outcomes, but also to reduce costs [ 21 ]. The 
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detailed resource utilization data contained in 
many administrative datasets is very valuable for 
these types of evaluations. Finally, neither type 
of dataset currently contains long-term follow up 
information, and most are focused primarily on 
in-hospital or short term outcomes. Methodology 
to incorporate longer-term clinical outcomes, 
resource utilization, and neurodevelopmental 
outcomes and quality of life is needed.   

    Conclusions 

 In summary, there are several important points 
to consider when evaluating the relative merits 
of administrative vs. clinical registry data, 
including issues related to case ascertainment, 
risk adjustment, and outcomes assessment. 
These factors may impact the relative utility of 
each type of dataset in outcomes and quality 
analyses, and in the evaluation of hospital per-
formance. It is also important to note that 
while each type of dataset has its advantages 
and disadvantages, it is possible to capitalize 
on the strengths and mitigate some of the 
weaknesses of each dataset through database 
linkage strategies which allow for robust 
investigations not possible with either type of 
dataset alone [ 22 ]. This will be discussed fur-
ther in Chap.   30    .     
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