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ABSTRACT

Initial data analysis is conducted independently of the analysis needed to address
the research questions. Shortcomings in these first steps may result in inappro-
priate statistical methods or incorrect conclusions. We outline a framework for
initial data analysis and illustrate the impact of initial data analysis on research
studies. Examples of reporting of initial data analysis in publications are given.
A systematic and careful approach to initial data analysis is needed as good
research practice. (J Thorac Cardiovasc Surg 2016;151:25-7)
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The framework for initial data analysis as an integral

part of the research process.
Central Message

We provide a conceptual framework for initial

data analysis and good practice recommenda-

tions in surgical outcomes research.
Perspective

Initial data analysis is the process of data in-

spection steps to be carried out after the

research plan and data collection have been

finished but before formal statistical analyses.

The purpose is to minimize the risk of incorrect

or misleading results. Methods used and deci-

sions made in the initial data analysis should

be included in medical scientific reports.
Initial data analysis (IDA) has been described as part of ‘‘the
rest of the iceberg that may sink science’’ in contrast with the
muchmore often discussedPvalue as the ‘‘tip of the iceberg.’’1

As much as 80% of the time allocated to the statistical
analysis process is spent on data cleaning and preparation2,3;
however, these first steps in the analysis of data are often
neglected or disorganized,4 and decisions made during
these steps, such as changing themethodsusedor the outcomes
measured, are often unreported.5,6 In a study that
compared protocols with published articles for randomized
trials, at least 1 primary outcome was changed, introduced,
or omitted in 62% of the studies examined.6 Some of these
changes may be due to the discovery of data properties
that do not agree with the expectations or requirements of the
analysis plan. To prevent false-positive results, a systematic
approach to initial data analysis and its reporting is needed.
CONCEPTUAL FRAMEWORK FOR IDA
IDA is the process of data inspection and the screening

steps in the analysis to be carried out after the research plan
and data collection have been finished but before performing
the formal statistical analyses. IDA is conducted indepen-
dentlyof the analysis needed to address the research questions
and does not include analyses that touch directly the research
aims; this restriction prevents hypothesis generation leading
to false-positive results. The purposes of IDA are to ensure
that the later statistical analysis can be performed efficiently
and to minimize the risk of incorrect or misleading results.
IDA can be divided into 3 main steps:

1. Data cleaning is the identification of inconsistencies in
the data and the resolution of any such issues.

2. Data screening is the description of the data properties.
3. Documentation and reporting preserve the information

for the later statistical analysis and models.
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Abbreviation and Acronym
IDA ¼ initial data analysis
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These steps should be seen as part of the overall research
work flow (Figure 1) in addition to a well thought-out statis-
tical analysis plan.
FIGURE 1. The framework for initial data analysis as an integral part of

the research process. IDA, Initial data analysis.
IMPACT OF IDA
It is tempting to start immediately with the statistical

analyses, as described in the statistical analysis plan.
Neglecting the initial data analysis, however, can result in
lack of validity of a study.7 When data errors or data
properties inconsistent with the planned statistical models
are discovered later, at the analysis stage or the manuscript
writing stage, this leads to time-consuming and cost-
inefficient rechecking of data, redoing analyses, and
rewriting of the manuscript. The following is a list of issues
that IDA may detect that show the possible importance of
such detection:

� Duplicate records need to be eliminated to ensure cor-
rectness of the results.

� Coding 0 or 1 may be reversed for 2 related dichotomous
variables, which would produce opposite associations
than expected.

� Inconsistencies in date and time stamps for sequential
measurements bear the risk of errors in time variables
derived later as part of the analysis.

� Bimodal distributions may indicate an inconsistent use of
measurement units.

� Skewed distribution of a variable may forbid the use of
statistical methods that assume a symmetric distribution.

� Ceiling and floor effects have to be taken into account in
interpreting effects different from those expected.

� Statistical models may be invalid and may yield
misleading results in the presence of outliers.

� The pattern of missing data at different levels (eg, for a
record, a variable, or a group) may indicate a systematic
error in the data collection.

� Error rates and types for the main variables may indicate
a problem in the data collection process and can inform
future studies.

IDA cannot and should not take the place of error preven-
tion8; however, some of the issues mentioned here can be
avoided by a careful design of the database.
REPORTING IDA IN PUBLICATIONS
The main results of IDA should be reported if they

have an impact on the analyses or the interpretation of
the results. Some examples are given in the REMARK
Guidelines.9
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1. Any changes in the original analysis plan that are
based on insights obtained by IDA should be
documented.

2. Any deletion of records or other changes in the data
as a result of insights obtained by IDA should be
reported.

3. Information on location, variation, and shape of the dis-
tribution of variables that are part of the research plan
should be given.

4. The frequency of missing values in single variables used
in the statistical analysis and the patterns of missing
values in related variables should be described.

5. The criteria used to detect extreme values and the
handling of these observations need to be explained.

Such checklists can also help investigators to decide on
whether their data is ready for the statistical analyses
planned in the research protocol or whether decisions about
a modification of the planned statistical models have to be
made. More detailed guidance for IDA is currently being
developed as part of the Strengthening Analytical Thinking
for Observational Studies (STRATOS) initiative.10

CONCLUSIONS
Careful IDA facilitates fast and smooth statistical ana-

lyses and investigation and reduces the risk of publishing
incorrect results. Due diligence in data management and
carrying out initial data analysis is the responsibility of
each investigator. A research protocol should include a sys-
tematic plan and a budget for the initial data analysis.
Methods used for the initial data analysis and the decisions
made in and on the basis of the initial data analysis should
be included in medical scientific reports.11
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