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ABSTRACT. We assessed pediatric cardiology research
by reviewing pediatric cardiology abstracts submitted in
1990 to the Society of Pediatric Research, American Acad-
emy of Pediatrics, and American Heart Association na-
tional meetings. Included were accepted and rejected stud-
ies. Abstracts were reviewed for disease being studied,
methodology used to answer the research question, study
design, and acceptance/rejection. Abstracts were analyzed
from 123 institutions, 81 American and 42 foreign. Out of
423 abstracts, 307 (72.6%) were clinical and the remainder
were basic science investigations. Slightly more than half
of the clinical submissions were related to congenital heart
disease. Coronary artery disease and inflammatory dis-
eases accounted for 12% of clinical submissions. Echocar-
diography, clinical outcome measures, and electrophysiol-
ogy were the most common research methodologies. Al-
most 80% of basic science research was performed in
normal tissues; animal physiology, fetal physiology, and
cellular/biochemical studies were the most common meth-
odologies. With regard to study design, half of the clinical
studies were retrospective and only 6% were either pro-
spective epidemiologic or prospective controlled interven-
tion trials. For basic sciences, 38% of abstracts were
descriptions of phenomena and 62% were hypothesis test-
ing, with developmental hypotheses being most common.
Acceptance rates favored higher quality study design. How-
ever, areas of greatest interest to cardiologists, congenital
heart disease, cardiomyopathy, and electrophysiology, had
poorer quality study design than did other areas. We have
shown broad interest in pediatric cardiology research.
However, clinical studies frequently were retrospective or
had uncontrolled study designs. Basic science research was
performed at a small number of institutions and empha-
sized either description of phenomena or developmental
biology of normal tissues. (Pediatr Res 32: 10-16, 1992)

An analysis of the pediatric cardiology research effort is im-
portant to define resources, improve methodology, and identify
new areas of inquiry. In addition, the assessment of the potential
for future research must include an analysis of current research
productivity and quality. Such an analysis should include meas-
ures of research quality, methodologies used for answering re-
search questions, the contribution of clinical and basic science
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studies to total research effort, participation of the cardiology
community, and the rewards for productivity.

We sought to study research in pediatric cardiology by review-
ing pediatric cardiology abstracts submitted to national scientific
meetings in 1990. We characterized research reports by disease
being studied, methodology used, study design, and acceptance
rate. We found that clinical descriptive studies predominated
and basic science studies were fewer and originated from a small
group of institutions. :

MATERIALS AND METHODS

Abstracts submitted to three national scientific meetings reg-
ularly attended by pediatric cardiologists were acquired. For the
Society for Pediatric Research, all abstracts published in Pediatric
Research (1) in the cardiology or neonatal cardiology sections
were reviewed. For the American Academy of Pediatrics, all
submissions were provided by the Scientific Program Director
(D.W.B.); the subset of accepted abstracts has been published
(2). For the American Heart Association, accepted abstracts were
taken from those published in Circulation (3). Abstracts submit-
ted but not accepted were obtained from reviewers with the
permission of the Program Director and Council Chairman
(A.P.R,, E.B.C.). We estimated that 75-80% of all abstracts with
content relevant to pediatric cardiology and submitted to these
three meetings were available for review. Abstracts not available
for review included those submitted to other pediatric subspe-
cialty sessions of the Society for Pediatric Research (n = 3-5)
and subsections of the American Heart Association where grad-
ing was not done by pediatric cardiologists (e.g. magnetic reso-
nance imaging, basic science, community programs; # = 100-
150, number based on known acceptance rate for abstracts at
this meeting and on estimate of pediatric abstracts presented in
nonpediatric categories). This study does not include abstracts
submitted to the American College of Cardiology Annual Meet-
ing or abstracts with content relevant to pediatric cardiology
submitted to meetings in other fields (e.g. genetics, teratology).

Each abstract was analyzed for the following variables: meeting
submitted, institution of origin, country of origin, study design,
basic or clinical science, methodology used to answer the research
question, acceptance/rejection, and disease being studied. For
clinical studies, methodology was defined as the technique used
to answer the research question..For basic science studies, meth-
odology was defined by the tool required to perform the inves-
tigation.

Pertinent subcategories for each analysis category are presented
in the Appendix. Subcategory assignments were made by consid-
ering the study end points in each abstract. In general, assign-
ments were easily made. When conflicts arose, the subcategory
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that was critical for evaluating the study end point was chosen.’

For example, a study of two-dimensional echocardiographic
visualization of implantation of an atrial septal defect occlusion

device was considered an echocardiographic rather than a cath-..

eterization study. Late follow-up of survivors of ventricular septal
defect closure was considered as clinical rather than surgical
because only clinical end points were considered in the outcome
assessment.

Of particular importance was the study design end point,
because this was the primary measure of research rigor. Subcat-
egories were developed from a consideration of the typical types
of clinical investigation reported in the medical literature (4).
These include case reports, studies based on previously collected
data (retrospective), studies acquiring data longitudinally based
on a specific protocol (prospective), studies that make compari-
sons between two logically chosen groups (controlled), studies of
population characteristics (epidemiologic, cross-sectional), and
intervention trials in which biologic hypotheses, new drugs, or
new treatments were evaluated. For basic science, these include
descriptive studies, developmental biology, testing of biologic
hypotheses, and assessments of disease models. The Appendix
carefully describes the criteria used for applying each subcate-
gory. All abstracts were assigned a category by one of the authors
(8.8.G.).

Abstract grading: interobserver variability. A subset (n = 101)
was reviewed by three authors (S.S.G,. A.P.R., D.W.B.), and
interobserver variability was assessed. This latter analysis pro-
vided a quality control measure for category assignment and
allowed insight into the grading process. On abstracts reviewed
by multiple observers, the majority opinion was given as the final
assignment.

There was total agreement among graders in 28 cases, agree-
ment by two observers in 62, and no agreement in 11. When
there was no majority, consensus was established by first finding
agreement for prospective/retrospective and then for overall
study design (controlled/uncontrolled/epidemiologic). The most
common disagreement among observers concerned whether
studies were prospective or retrospective. No abstract received
unanimity of opinion as to cross-sectional/epidemiologic study
design. There was little disagreement with regard to assessment
of basic science study design. The primary reviewer for all studies
(8.S.G.) agreed with the consensus choice 83% of the time, thus
validating use of these assessments for the remainder of the
abstracts. The primary reviewer had an intraobserver variability
of approximately 85-90%, assessed by reviewing grades on sub-
missions of the same abstract to two meetings.

Data were analyzed using the statistical package SPSS. Descrip-
tive statistics and simple bivariate analyses described the data
set. Adjustments were made for duplicate submissions (n = 27)
and the absence of unaccepted abstracts (n = 37) where appro-
priate.

RESULTS

A total of 450 abstracts were reviewed. Of these, 27 were
duplicate submissions, providing a total of 423 studies. They
were received from 123 institutions, 81 in the United States and
42 in foreign countries. Figure 1 shows the number of abstracts
submitted per institution. Of these, 307 of 423 (72.6%) were
clinical and the remainder were basic science investigations.
Congenital heart disease was the most common disease in clinical
submissions, whereas normal tissues were most common in basic
science research. There were very few submissions in the areas
of inflammatory disease, particular rheumatic fever, and coro-
nary artery disease prevention (Table 1). Echocardiography was
the most common methodology, followed by clinical studies and
electrophysiology. Animal physiology, fetal physiology, and cel-
lular/biochemical studies were the most common basic science
~methodologies (Table 1).

Study design. The frequency of the various study designs used
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Fig. 1. The number of institutions submitting abstracts is shown.
Sixty to 70% of institutions submitted one or two abstracts. The largest
number of abstracts submitted by a single institution was 23. Institutions
submitting very large numbers of abstracts tended to submit mostly
clinical studies. Twenty-three institutions submitted three or more basic
science abstracts.

Table 1. Methodologies used in pediatric cardiology research
and diseases or tissues studied

Study type Methodology % .
Clinical Echocardiography* 20.6
Clinical 14.2
Catheterization 7.8
Electrophysiology* 6.1
Biochemical/immune 5.9
Surgery* 54
New forms of imaging 4.5
Exercise 34
. Other 4.3
Basic science Animal physiology 8.7
Biochemical/cellular 6.0
Fetal physiology 5.0
Arterial wall segment 2.8
Genetic/molecular biology 2.6
Other _ 35

100

Diseases/tissues studied

Clinical Congenital heart disease 56.4
Arrhythmia* 10.1
Coronary artery disease precursors 7.8
Cardiomyopathy/transplant 7.2
Normal children 5.5
Inflammatory diseases 39
Other _ 9.1
100
Basic science Normal tissues 77.6
Congenital heart disease 11.2
Other 112
100

* May be slightly underestimated because of missing abstracts.

for clinical and basic science investigations are shown in Table
2. Approximately one half of the clinical studies were retrospec-
tive. About one third of the studies used a control group. Less
than 6% of clinical studies were controlled-intervention trials or
prospectiye epidemiologic investigations.

For the 116 basic science abstracts, 38% of abstracts were
descriptions of phenomena and 62% were hypothesis testing.
Developmental hypotheses (e.g. the fetus or neonate behaves
differently from the adult) were the most common hypotheses
used. Testing of biologic hypotheses, generally in normal tissues,
accounted for 20% of submissions. Research with disease models
accounted for 16% (n = 19) of basic science abstracts submitted,
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Table 2. Study design frequency*

Study design n %
Clinical
Case report 20 6.7
Retrospective (cases only) 101 339
Retrospective (case control) 24 8.1
Retrospective (cross-sectional) 7 2.3
Prospective (cases only) 73 24.5
Prospective (case control) 56 18.8
Prospective (randomized intervention) 6 2.0
Prospective (cross-sectional/epidemio- 1 _37
logic)
298 100
Basic science
Description of a phenomenon 44 38.3
Developmental biology 28 243
Hypothesis testing 24 20.9
Disease model _19 _16.5
115 100

* See Appendix for description of study designs.

and, of these, nine of 19 involved normal animals or tissues
modified to create a disease state and the remainder involved
animals or tissues with a specific abnormality.

Figure 2 describes clinical study design by the disease being
studied. There is significant variation by disease type. Work done
with coronary artery disease precursors and in normal children
had the highest percentage of prospective controlled or epide-
miologic submissions, whereas studies of arrhythmias, congenital
heart disease, and transplant/cardiomyopathy had the most ret-
rospective studies.

Study design varied widely by clinical research methodology.
Figure 34 presents the types of study design for specific research
methodologies. Clinical, catheterization, electrophysiologic, and
surgical reports were most likely to apply retrospective and
uncontrolled study designs. Echocardiography and biochemical/
immunologic studies were most likely to use prospective study
designs. For the basic sciences, there was also a significant
variation in study design by research methodology. Figure 3B
shows the study designs for those methodologies with greater
than 10 submissions. Genetics/molecular biologic, cellular/bio-
chemical, and isolated arterial preparations had the most sub-
missions testing specific hypotheses.

By institution, 49 of 105 (47%) submitting clinical abstracts
had at least one study with a prospective controlled design. Basic
science studies were submitted from 54 of 123 centers (44%).

Interaction of methodology used and disease studied. There
were significant differences in research methodology used by type
of disease in clinical investigations. Congenital heart disease
abstracts were dominated by echocardiography (n = 49), clinical
outcomes (n = 32), catheterization (n = 23), surgery (n = 21),
and newer forms of imaging (n = 14). Preventive cardiology was
dominated by biochemical end points (12 of 23). Cardiomyop-
athy/transplant used echocardiography (11 of 24) and clinical
end points (7 of 24). Normal subjects were usually studied by
echocardiography. Arrhythmias were usually studied by electro-
physiologic techniques or clinical end points.

Comparison of American and foreign submissions. There were
significant differences between American and foreign submis-
sions. For clinical research, study designs were similar; however,
foreign submissions emphasized congenital heart disease (66%
foreign versus 44% American) over other diseases, particularly
coronary artery disease (3% foreign versus 9% American). Car-
diac catheterization was more commonly used by foreign coun-
tries in clinical investigation (19% foreign versus 8% American)
than echocardiography (23% foreign versus 30% American).
Basic science studies from foreign countries emphasized animal
and fetal physiology (85% foreign versus 44% American). Most
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Fig. 2. Study designs of abstracts submitted for particular diseases are
shown. The upper panel shows the percentage of submissions that used
retrospective designs: case reports, retrospective cases only, retrospective
case control, and retrospective cross-sectional. The middle panel shows
the percentage of submissions that did not have control groups: case
reports, retrospective cases only, and prospective cases only. The lower
panel shows the percentage of studies that used prospective controlled,
prospective controlled intervention, and prospective epidemiologic study
designs. CAD prec, coronary artery disease precursors; Cong/Valv, con-
genital/valvular heart disease; Dysr, dysrhythmia; Infl, inflammatory;
TP/TM, transplant/cardiomyopathy.

foreign submissions (80%) went to the American Heart Associ-
ation.

Acceptance/rejection. Basic science acceptance rates were
much higher than clinical acceptance rates [70 of 116 (60.3%)
versus 83 of 297 (27.9%)]. Acceptance rates by study design are
shown in Table 3 and suggest that, overall, acceptance rate is
determined by study design, inasmuch as prospective and epi-
demiologic studies had higher acceptance rates. However, when
clinical studies were analyzed either by methodology used or by
disease studied, there was a weaker relationship. Figure 4 graphs
the acceptance rates by methodology and by disease type for
clinical studies. These graphs suggest that for many categories
study design determines likelihood of acceptance; however, cath-
eterization studies had higher acceptance rates than their study
designs would warrant. Acceptance rates were relatively constant
across disease types despite a wide variation in study design by
disease type.

Differences among meetings. There were many differences
among the meetings with regard to study end points. The Society
for Pediatric Research (SPR) attracted the highest percentage of
basic science abstracts [46% SPR versus 21% American Heart
Association (AHA) versus 19% American Academy of Pediatrics
(AAP)], and, with the American Academy of Pediatrics, accepted
the highest percentage of basic science studies (69% SPR versus
68% AAP versus 47% AHA). For clinical studies, the acceptance
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Fig. 3. Study designs for given clinical (4) or basic science (B) meth-
odologies are shown. Clinical abstracts are grouped as in Figure 2. Bio/
Im, biochemical/immunologic; Cath, catheterization; Clin, clinical;
Echo, echocardiography; EP, electrophysiologic; Exer, exercise; Imag,
new forms of imaging; and Surg, surgery.

rates were similar (26 % SPR versus 27% AAP versus 31% AHA);
however, the SPR received the highest percentage of prospective
clinical studies (57% SPR versus 21% AHA versus 25% AAP).
Only the American Heart Association received a significant
number of contributions for coronary artery disease prevention.
The Society for Pediatric Research attracted a lower percentage
of surgical studies and higher percentages of echocardiographic
and animal physiology studies.

DISCUSSION

We have described the current research output of pediatric
cardiologists by assessment of abstracts submitted to three na-
tional meetings. Measures used to assess abstracts included meas-
ures of quality (study design), methodologies used to answer

Table 3. Acceptance rates by study design

Acceptance
Study design n rate (%)
" “Clinical
Case report 20 15
Retrospective (cases only) 101 19
Retrospective (case control) 24 13
Retrospective (cross-sectional) 7 56
Prospective (cases only) 73 38
Prospective (case control) 56 36
Prospective (intervention trials) 6 50
Prospective {(cross-sectional) 11 55
Basic science
Descriptive 44 55
Developmental 28 75
Biologic hypotheses 24 67
Disease model 19 47
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Fig. 4. The graphs show the relationship between acceptance rate and
quality of study design. The upper panel groups abstracts by the research
methodology and the lower panel groups abstracts by the disease studied.
High quality study design was one of the following: prospective con-
trolled, prospective randomized intervention, or prospective cross-sec-
tional/epidemiologic. The black square shows the percentage of all
abstracts submitted that were accepted and the percentage of all abstracts
that had high quality study design. Abstract groups in the left lower
quadrant had poorer study designs and poorer acceptance rates, and
those in the right upper quadrant had better study design and higher
acceptance rates. Abstract groups in the left upper quadrant had poor
study designs with high acceptance rates, and those in the right lower
quadrant had better methodology but lower acceptance rates. See text
for further discussion. Abbreviations are the same as those used in Figures
2 and 3. TP/CM, transplant/cardiomyopathies.
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research questions, institutional participation, diseases under
study, and the reward system (acceptance rates, interobserver
variability for assessment of study design). Clinical submissions
were much more common than basic science submissions. Basic
science studies emphasized description of phenomena or devel-
opmental biology; however, there were a significant number of
studies devoted to biologic hypothesis testing and disease models.
A broad range of methodologies was used to answer research
questions.

There were many positive findings. Most encouraging was the
broad level of interest in research, with 81 U.S. institutions
submitting material to at least one meeting, as well as the
attraction of significant numbers of foreign institutions to these
meetings. Overall, 46% of institutions submitted some basic
science material and 44% submitted at least one study with a
prospective controlled study design. The abstract review process
rewards clinical investigators who use prospective study design
with higher acceptance rates. Higher acceptance rates were also
observed for basic science investigation, although it was discon-
certing that the very best clinical designs did not achieve accept-
ance rates comparable to basic science studies.

There are examples of controlled interventional investigations
conducted by pediatric cardiologists and larger collaborative
studies that have yielded important results for the practice of
pediatric cardiology (5-10). These studies have added or evalu-
ated new therapies in the field, assessed physiology underlying
clinical observations, and uncovered serious problems unrecog-
nized by smaller trials. Although many current abstract submis-
sions demonstrate the feasibility of using new therapies or tech-
nologies, using a retrospective or cases only format, they less
often take the next step, employing higher quality study designs
to answer key physiologic or clinical questions occasioned by the
use of these new technologies.

Descriptive clinical studies have been critical to the develop-
ment of pediatric cardiology. The first description of atrial bal-
loon septostomy was a case report (11). The natural histories of
many disease states were first elucidated in retrospective series
(12). However, as the field matures, descriptive studies without
follow-up trials appropriately controlled may not provide suffi-
cient information about the natural history of a disease or the
value of a new treatment or procedure. As financial restraints on
clinical care grow, analysis of clinical outcome and cost effec-
tiveness in large trials become essential elements in defining the
distribution of health care resources. These studies have ethical
implications, because physician use of new and high-priced tech-
nology is coming under closer scrutiny.

Because neither the writing content of abstracts nor that of
presentations was assessed, we could not criticize the quality of
individual abstracts. However, several trends in the data suggest
areas for improvement. There was a paucity of prospective,
controlled interventions and epidemiologic investigations. Many
of the areas of greatest interest to clinical cardiologists, e.g.
congenital heart disease, arrhythmias, and cardiomyopathy, were
dominated by retrospective and uncontrolled investigations. A
goal of pediatric cardiology research should be to increase the
number of prospective studies and provide better controls for
studies that must be performed retrospectively.

We believe our analysis has implications for the role of pedi-
atric cardiologists in basic research. The number of basic science
papers was small, they came from fewer institutions than did
clinical papers, and they were dominated by studies in normal
tissues rather than in disease models, where most clinical prob-
lems reside. Either pediatric cardiologists are submitting their
basic science reports to other meetings or fewer pediatric car-
diologists are pursuing basic studies. This paucity of investigators
may adversely affect the progress of basic science related to
children’s heart health. A recent survey found only 16 pediatric
cardiologists who assigned more than 20% of their time to basic
investigation (Moller JH, personal communication). The lack of
mentors and role models adversely influences recruitment of

pediatric cardiologists into both basic and clinical research. This
may help explain the small number of basic science submissions.
A small pool of role models will not attract an adequate number
of trainees. In return, basic investigation becomes less credible
in the eyes of both trainees and faculty, further contracting the
field.

It was difficult to evaluate several key areas of abstract sub-
mission given the limitations on the ability to collect reliable
data. The quality of abstract writing was not assessed, although
it was clear from attempting to assign categories that a lack of
clear presentation created ambiguity for reviewers and blunted
the effect of the presentations. This may account for part of the
intraobserver and interobserver variability with regard to the
prospective/retrospective nature of the abstracts. Cross-sectional
epidemiologic studies produced disagreements among observers
as to their true study design because there was often no true
hypothesis statement at the beginning of the abstract.

A subtle bias against surgical and catheterization submissions
was placed in the study design analysis, a bias created by the
ethical difficulty of providing appropriate controls. Many of these
studies must be retrospective. Conversely, studies of interven-
tional catheterization, echocardiography, electrophysiology, and
exercise often are evaluating new technology and procedures and
are therefore evaluating protocols that are not standard clinical
practice. Consequently, these can be considered prospective in-
vestigations and they may have internal controls. These abstracts
have “better” study designs, but they may be no more or less
descriptive than many surgical or catheterization studies.

Basic science studies produced few difficulties in interpretation
among graders. This is of interest because there is always a
concern about the reviewer’s familiarity with the subject matter
of many of these submissions. Although it may be difficult for
unfamiliar observers to judge the contribution of a particular
work to its field, it was relatively easy to assess the thought
process behind a particular project.

A bias may exist toward acceptance of some studies over others
because of the way scientific sessions are planned. A specific time
allotment may be made by the program committee for certain
types of abstracts (e.g. interventional catheterization, echocar-
diography, Young Investigator Award), thus guaranteeing that a
specific number of abstracts will be accepted independent of
quality in those areas. Newer methodologies may be favored
over older methodologies because of interest rather than research
quality. This may help explain the relatively constant acceptance
rate across disease types and the variation in acceptance rates by
methodology seen in Figure 4. Different meetings attract differ-
ent types of abstracts. For example, surgical, preventive cardiol-
ogy, and foreign submissions are more likely to go to the Amer-
ican Heart Association because of the large audience outside of
pediatric cardiology as well as the presence of more slots for
presentations.

A major goal of this study was to provide a snapshot of the
spontaneous research output of pediatric cardiologists. Abstracts
provide good material for this goal. However, if an overview of
the entire research process were sought, a review of published
papers and grant applications would be required.

Increasing financial pressures and clinical service demands
placed on academic centers may potentially compromise medical
research, particularly that research carried out by physicians.
Pediatric cardiology, a field with large clinical service needs
driven by new technologic developments, is vulnerable to these
pressures. It is important for overviews such as this to influence
investigators to use rigorous study designs in the evaluation of
new methodologies, to encourage collaborative studies, to iden-
tify key areas for investigation, and to encourage extramural
funding agencies to appropriate funds to allow quality investi-
gation in key areas. This study is useful in defining the scholarly
output of the pediatric cardiology community in the 1989-1990
academic year. However, we note that this paper is a noncon-
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trolled, descriptive study and that it suffers from all of the

weaknesses of that study design. v
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APPENDIX

SUBCATEGORIES FOR ABSTRACT CLASSIFICATION

USA
Foreign (including Canada)

Country of origin

Congenital/valvular

Coronary artery disease precursors

Inflammatory (rtheumatic/Kawa-
saki/endocarditis)

Transplant/cardiomyopathy

Dysrhythmia

Normal subjects or tissues

Other

Disease being studies

Methodology used to
answer the re-
search question

Clinical Echocardiography
Cardiac catheterization
Electrophysiology
Surgery

Clinical variables
Immune/biochemical
Exercise

New types of imaging
Other

Genetic/molecular biology
Cellular/biochemical
Arterial wall segments
Immunology

Fetal physiology

Animal physiology

Intact organ

Magnetic resonance imaging
Other

Basic science

STUDY DESIGN CATEGORIES:
TYPE AND DESCRIPTION

Clinical Studies

Case report: Studies that include less than five subjects; in-
cluded in this code are genetic studies that involve one family
only.

Retrospective cases only: Studies in which data were collected
retrospectively; results are not compared with a well-defined
control group; some comparisons may be made among arbitrarily
defined subgroups.

Retrospective case control: Data is collected by review of
patient material, however, the review is directed specifically
toward a comparison, e.g., patients who have had the Fontan
operation, with a comparison made between tricuspid atresia
and other types of single ventricle. Individual subjects may serve
as their own controls if the comparison is logical with regard to .
the study hypothesis, e.g., epicardial versus transesophageal im-
aging of the same patient.

Retrospective cross-sectional: Data will be collected retrospec-
tively but will be analyzed on a cross-sectional basis (regression
analysis is performed appropriately for assessment of study end
points); generally a large number of cases should be included in
the abstract.

Prospective cases only: Studies that appear to have been done
prospectively. Only subjects with a particular disease or interven-
tion are included in the analysis. No meaningful comparison to
a control group is made, and/or no obvious attempt to include
a control group in the analysis is made. For many studies, it will
be very difficult to distinguish between retrospective and pro-
spective design. The following criteria can be used to discriminate
a prospective design: the procedure or investigative technique is
not part of standard therapy, every patient in the described
treatment group receives exactly the same intervention or treat-
ment, and there is reasonable evidence that all candidates for the
treatment or intervention from a specific center have been in-
cluded in the analysis. This definition may lead to a selection
bias against surgical and catheterization studies, which are more
easily identified as retrospective. Exercise, electrophysiologic,
biochemical, and echocardiographic studies can appear to be
prospective because some of the data collected are novel; how-
ever, they may actually be retrospective.

Prospective case control: These studies include the prospective
collection of data and a clearly defined control group that is
pertinent to the analysis of the hypothesis; subjects can serve as
their own controls if appropriate for the hypothesis. Abstracts in
this group should have a hypothesis clearly articulated. Studies
in which multiple, different assessments of a similar phenome-
non are made in an individual patient count in this category
(e.g. echocardiography versus catheterization gradient).

Prospective randomized intervention: These studies are pro-
spective and include two groups of relatively equal composition;
one receives a treatment or intervention and the other does not.

Prospective cross-sectional/epidemiologic: These are prospec-
tive trials in large populations testing specific hypotheses, often
requiring sophisticated statistical analysis.
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Description of a phenomenon, no definite hypothesis: These
are studies in which a specific drug or intervention is tested, and
the results describe what happened in an experimental prepara-
tion.

Developmental biology: Comparisons are made at different
stages of development. Comparisons can be made among various
stages of fetal life, neonatal life, childhood, and adulthood.

Hypothesis testing: The authors clearly state a hypothesis and
apply appropriate interventions to their experimental prepara-
tion to elucidate that hypothesis, and the study is appropriately
controlled.

Disease model: The research is done on tissues that are not
normal (e.g. turkey cardiomyopathy), or the studies are done on
a model constructed from normal tissues (e.g. a fetal lamb with
an inferior vena cava-left atrial shunt).

Announcement

NIH Consensus Panel Issues Report:
Consensus Development Conference on Acoustic Neuroma

A National Institutes of Health (NIH) consensus development statement on acoustic neuroma may be
obtained from the NIH Office of Medical Applications and Research.

The report was prepared by a panel of experts who considered scientific evidence presented at a Consensus
Development Conference at NIH. It contains the recommendations and conclusions concerning acoustic
neuroma. Free, single copies of the consensus statement on acoustic neuroma may be obtained from William
H. Hall, Director of Communcations, Office of Medical Applications and Research, National Institutes of
Health, Building 1, Room 259, Bethesda, MD 20892, (301) 496-1143.
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