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Introduction
A large amount of data related to outcomes,

biomaterials, surgical techniques, complications
and socio-economic issues related to total hip
arthroplasty (THA) surgery is published yearly and
is readily available to physicians, patients and third
party payers, reflecting the fast development of
surgical technique and implant technology. A
Pubmed search performed on August 1, 2008
using only the MeSH term “Arthroplasty,
Replacement, Hip” returned 783 records in the
last year alone. However, this abundance of
potentially available information shows certain
limitations: basic research studies have limited
evidence in clinical settings; randomized

controlled trials can only address targeted
questions; moreover these trials must deal with
ethical restrictions and are usually performed in
high volume centres, so that they do not reflect
standard medical “real life” practice [1]; finally,
many clinical studies are weakly designed (e.g.
retrospective or uncontrolled series, under-
powering or no sample size calculation) and often
report short term outcomes in non-standardized
fashion or by means of non-validated measures,
even though numerous calls for action to address
these shortcomings have been made [2,3].
In these circumstances it may be difficult to

objectively monitor the clinical results, to build up
predictive models where selection and
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Abstract

Background: Because of the increasing availability of clinical information on the basis of electronically
processed data obtained through the hospital discharge records in the HIS, large databases are being set up
to develop risk-adjustment models for outcome assessment.
This study is aimed at assessing the validity of hospital discharge data from the Hospital Information System
(HIS) of patients with hip arthroplasty.
Methods: 677 records were extracted from the database of the pilot project “Lazio Region Hip Arthroplasty
Register (Ripa-L)” and were compared to the corresponding HIS discharge records. The Ripa-L dataset was
used as a reference to evaluate the completeness and accuracy of the socio-demographic and clinical HIS
data.
Results: Data such as the patients’ age and sex, principal diagnosis, and surgical procedures, showed a very
high level of agreement. By contrast, clinical information about comorbidities on admission and in-hospital
complications mostly showed unacceptable variances in the datasets. The sensitivity of hospital data
reporting was generally very low for almost all conditions, with the highest value being observed for diabetes
(58%) and the lowest for endocrine and peripheral venous diseases (4%).
Conclusions: Gaps in clinical information may compromise the ability to carry out high quality appraisals. In
particular, the underreporting of comorbidities in hospital administrative data may lead to  misestimation of
the providers’ skill and quality of care, as a consequence of imperfect risk-adjustment. Stakeholders should
highlight the potentialities related to the use of high quality administrative datasets also in clinical
evaluations by stimulating health professionals to further improve the quality of the collected data. 
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information biases have been minimized and to
finally allow researchers to develop evidence-
based treatment guidelines which are universally
accepted [4]. In this research area a major role can
be played by well-conducted observational
studies. In recent years, a number of databases on
THA have been initiated in several countries,
largely driven by the successful experiences of
Scandinavian joint registries [5-13], whose
endpoint is the measurement of the revision rate.
Hip registers can provide actual and reliable data
about the performance of different implants on a
large basis giving surgeons all the necessary
information they need to select the best implant.
Hip registers can also provide accurate
information about unacceptable failure rates of
implants thus allowing health authorities a
prompt removal of problematic implants from the
market [10-14]. By contrast, from an outcome
measurement perspective, the sole assessment of
the revision rate provides limited information.
However, requesting extensive clinical data might
reduce the compliance since it means an increase
in the surgeons’ workload.
This has lead researchers to assess the potential

use of existing health data systems. Over the last
decades, administrative data have been
considered to evaluate service use and to develop
risk-adjustment models for outcomes. Therefore, it
is essential to estimate the validity of using
hospital discharge databases as a reliable tool for
outcomes assessment in hip replacement surgery
[15-27].
The aim of this study was to evaluate the

completeness and accuracy of socio-demographic
and clinical data which is routinely collected by
the Hospital Information System in a sample of
hip arthroplasty patients and compare these data
with the information collected for the same
subset of patients within the pilot project “Lazio
Region Hip Arthroplasty Register (Ripa-L)” [28-29]
a reliable and more detailed source of data for this
procedure.

Methods
Data sources
The pilot project “Lazio Region Hip Arthroplasty

Registry (Ripa-L)” was conducted from February 1,
2004 to December 31, 2004 as part of a multi-
regional pilot phase of a network of regional
arthroplasty registries in Italy. This study was a first
attempt which led to the organization of a
national project [30]. The national project’s is still
ongoing and its final goal is to combine regional
registries in a national Italian register dataset and
thus initiate a multistage benchmark process and

a continuous process of improvement.
Within the Ripa-L project twenty-two

orthopaedic centres, performing about 50% of all
hip replacement operations in the Lazio region,
participated in the systematic and prospective
collection of data. A standardized case report form
(CRF) was used to gather information on patient
demographics, receive clinical information about
the diagnosis that leads to hip replacement, as
well as the presence of twelve comorbid
conditions on admission (hypertension, diabetes
mellitus, cardiovascular diseases, cerebrovascular
diseases, chronic renal diseases, malignancy,
respiratory diseases, endocrine diseases,
hematologic diseases, nervous system diseases,
peripheral venous diseases and gastrointestinal
diseases). Other details on the operation such as
the type of intervention (partial or total hip
replacement, hip revision), side of hip
replacement, characteristics of the prosthesis, and
postoperative complications were also collected.
In each centre, trained chart reviewers filled out

the CRF form at the time of the patient’s discharge
from hospital on the basis of the medical chart.
The Lazio region Hospital Information System

(HIS) routinely collects data about hospitalized
patients. The database provides information on
patient demographics (including birthplace, age,
sex, marital status and education), in-hospital
procedures and treatments, principal diagnosis,
and up to five other conditions (secondary
diagnoses) that may have been present during the
patient’s stay in hospital. Diagnoses (principal and
secondary) and procedures are coded using ICD-
9-CM version 1997.

Study population
The Ripa-L database, containing 677 records of

patients hospitalized for hip replacement and
revision during 2004, was linked with the HIS
database. The linkage procedure was based on the
following keys: name, surname, place and date of
birth, and date of hospital admission.
Of the initial Ripa-L records, 662 (98%) were

successfully linked with the HIS database and
then considered for analysis.

Statistical methods
Principal diagnoses from the HIS database were

grouped into three categories: “arthrosis/arthritis”
(ICD-9-CM codes 714 and 715.15); “fracture”
(codes 716.1, 820, 821, 733.14, and 733.82); and
“other” (remaining diagnoses).
The type of intervention was defined using ICD-

9-CM codes for procedures and classified as “total
hip replacement” (81.51), “partial hip
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replacement” (81.52), “revision of hip
arthroplasty” (81.53) and “other”.
In order to reproduce the twelve corresponding

categories in the Ripa-L CFR, an initial list of
comorbidities was selected from the HIS records
using the secondary diagnosis fields and then
grouped under the heading “comorbid conditions”
(Appendix 1). The presence of each specified
comorbid condition was then ascertained for all
hospital admissions within the 5 years preceding
the index admission.
The occurrence of in-hospital complications

after primary hip replacement was also analyzed.
The reliability of socio-demographic data (sex,

age, marital status and educational level) and
clinical information (type of intervention and
principal diagnoses) derived from the Ripa-L
register as well as HIS records were assessed by
using the agreement percentage for categorical
variables, and Pearson's correlation coefficient for
continuous variables. 
To evaluate the validity of the HIS data source in

recording comorbid conditions and post-
operative complications, sensitivity (Se) and
specificity (Sp) were calculated by assuming the
Ripa-L source as a reference. In general, sensitivity
is the proportion of true positives correctly
identified by a test. In this context, it measured the
extent to which the HIS data source correctly
records specific conditions that are actually
present. Specificity is the proportion of correctly
identified true negatives. In this study, it measured
the extent to which the HIS data source correctly
reports the absence of specific conditions that are
actually absent.
Data analyses were conducted using the STATA

8.0 statistical package.

Results
Data sources
Of the 662 subjects included in the study, 637

had a primary hip replacement and 25 had
revision arthroplasty. The mean age was 73 years,
66% were females.
Table 1 shows the distribution of patients by

sex, marital status and educational level according
to the two data sources. 
A nearly identical distribution was observed for

sex with a very high level of agreement (99.5%).
Although the agreement remained quite high
(87.7%), a tendency in the HIS database to report
‘married’ instead of ‘widowed’ status was
observed. There was some difference between
Ripa-L and HIS records for educational level while
a nearly complete agreement was observed for
age at admission (r = 0.99).

The frequency of different types of intervention
and principal diagnoses among primary hip
replacement patients is reported separately for
the Ripa-L and the HIS database in Table 2. 
A high level of agreement was found between

the two sources for both variables. Only 11% of
the partial hip replacements were wrongly
recorded.
Table 3 examines the prevalence of the twelve

comorbidities considered in the Ripa-L case
report form. Of the 637 patients undergoing
primary hip arthroplasty, 287 (45%) presented
hypertension, 135 (21%) cardiovascular and
cerebrovascular diseases, and 62 (10%) diabetes.
Compared with the register data, the HIS data
underestimated the prevalence of almost all
comorbidities, with the exception of hematologic
and respiratory diseases, and diabetes.
Sensitivity and specificity of HIS data reporting

were also calculated as a measure of the validity of
administrative sources in documenting the
presence of comorbid conditions. Sensitivity
varied greatly among diseases but was generally
low. The highest value was observed for diabetes
(58%) and the lowest for endocrine and
peripheral venous diseases (4%). By contrast,
specificity was very high for almost all conditions.
The lowest value was 87% for hematologic
diseases.
The search for comorbidities was also extended

to all hospital admissions within the 5 years
preceding the index admission in order to
maximize the completeness of reporting. The
results are summarized in Table 4. 
Sensitivity increased for all conditions with the

greatest increase observed for chronic renal
diseases (+36%) and cardiovascular diseases
(+23%). On the contrary, specificity decreased to
levels under 90% for hypertension (83%),
hematologic diseases (86%), cardiovascular
diseases (86%), and respiratory diseases (90%). 
Concerning in-hospital complications, 48 post-

operative acute diseases were recorded on the
register form. HIS database sensitivity in reporting
any complications was 27% and specificity 97%.

Discussion 
Because of the increasing availability of clinical

information on the basis of electronically
processed data obtained through the hospital
discharge records in the HIS, large databases are
being set up and used more and more to develop
risk-adjustment models for outcome assessment
in public health institutions [23, 26, 31].
The advantages of using these data are

numerous. They are readily available, collected in
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a standardized way, inexpensive to collect and to
use, and computer readable. Moreover, they
encompass all of the hospitalized population.
The clinical content of hospital administrative

data includes, among others, demographic
characteristics, patient principal diagnosis and
procedure codes. These data are clearly defined
and they are an indispensable piece of
information required by clinical departments for
patient care and administration. Our study
showed a high degree of correspondence
between the afore-mentioned kind of data
collected through the hospital discharge records
and the respective data collected through the
register. In our opinion these data might
therefore be considered as valid. 
However, we did not find a sufficient

agreement between discharge records and
register documentation for other clinical
information such as comorbidities and
complications. These data are neither mandatory
nor crucial for hospitals to receive
reimbursement by the National Health System,
since the coding procedures state that secondary
diagnoses (comorbidities or complications)
should be considered in the discharge abstract
only if they imply additional resources and costs
[32].
Our study indicates that in many cases

comorbidities and risk factors are under-coded
in administrative data in comparison to more
accurate clinical data sources. Therefore they
cannot be regarded as a valid base for outcome
measurement.
Gaps in clinical information may compromise

the ability to derive high quality appraisals from
such data. The underreporting of comorbid
conditions is an important concern because it
results in patients appearing to be healthier than
they are in reality. As a consequence of imperfect
risk-adjustment, this may lead to misestimate the
providers’ skill and quality of care. Finally, the
underreporting of in-hospital complications
rules out the possibility of their use as a possible
outcome measure.

Furthermore, routine monitoring in public
health following the standards adopted in ad hoc
data collections, as is usual with clinical studies, is
extremely limited since the size of these datasets
would by far exceed the available resources. Thus,
the quality of the basic clinical data collected in
administrative datasets is decisive to implement a
routine outcome assessment programme.
Currently, different methods are being applied to
improve the quality of these data. One of them is
to detect comorbid conditions of patients by
analysing all their hospital admissions preceding
the index admission, as performed in this study.
Another method considers the inclusion of an
additional minimum set of clinical variables that
are essential to define the severity of patient
conditions at admission also in the discharge
abstract [33].
It is therefore important that stakeholders

highlight the potentialities related to the use of
high quality administrative datasets, also in clinical
evaluations. This could also be done by informing
health professionals and health care workers
about the necessity to return high quality hospital
discharge record data in order to create high
quality databases which provide reliable results to
support them in their daily practice.
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Table 2. Frequency of reporting and agreement between the Ripa-L register and the HIS database among primary hip replacement

patients, by the type of intervention and principal diagnosis.

Table 1. Frequency of reporting and agreement between the Ripa-L register and the HIS database for basic demographic information.
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Table 3. Prevalence of comorbid conditions by data source and validity of recording of the HIS database compared with the Ripa-L

register, by specific comorbidity.

Table 4. Changes in the validity of recording of the HIS database compared with the Ripa-L register when considering index and

previous admissions’ data, by comorbid condition*.

(*)The analysis was restricted to patients resident in the Lazio Region (N=537). 
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Appendix 1. List of comorbid conditions (and excluded diagnoses) with corresponding ICD-9-CM codes.
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