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Patient registries organize scattered data to be ana-
lyzed to answer one or more scientific questions
and are a valuable contribution to research.

Randomized controlled trials versus 
observational studies

Randomized controlled trials (RCTs) are the most
rigorous way of scientifically studying drug effica-
cy.1-3 Through randomization, they have the ad-
vantage of controlling both recognized and unre-
cognized covariates. This unique feature makes
RCTs a powerful design in epidemiology, providing
data of such high quality that they closely resem-
ble the controlled experiment done by basic sci-
ence researchers.1,3

The main disadvantages of RCTs include high
costs; limitations in the number of questions ana-
lyzed; feasibility due to the necessity of large num-
bers of subjects that are willing to forego a treat-
ment or practice believed to be beneficial for the
duration of a trial; and limitations to the generaliza-
bility of results and their application in actual clini-
cal practice because of strict inclusion and exclu-
sion criteria.1, 4-7 In addition, ethical concerns pre-
clude the allocation of treatments that are known
or suspected to be hazardous, frequently limiting
the evaluation of many treatments or procedures
in RCTs.1, 4, 5 RCTs are also prone to various selection
biases, for example, patients who are unsatisfied
with current treatment strategies may volunteer to
enter a trial more often than those who are not.1

Lastly, RCTs are not useful for detecting long-term
therapeutic side effects and effectiveness because
of insufficient length of follow-up time of the ma-
jority of trials.6, 8

Observational studies, although associated to
higher scientific uncertainty and  requiring more
complex methodology to deal with threats to va-

lidity, have the advantage of capturing real life si-
tuations in unselected patients and can evaluate
multiple questions, not merely drug-related ones. 

Importance and potentials 
of patient registries

Registries and longitudinal observational studies
have the potential to overcome the limitations
observed in RCTs as well as in retrospective, cross-
sectional and observational studies that collect
data in a specified time point or interval. The basic
idea of a registry is to systematically follow rheu-
matic disease patients without intervening in any
way in their treatment. 

Registries may study a wide variety of important
rheumatology questions. These include 1) disease
prevalence among specific populations; 2) comor-
bidities; 3) family history; 4) environmental expo-
sures (i.e. diet, climate, etc.); 5) longitudinal disease
outcomes; 6) cost-effectiveness and quality of care,
and 7) management strategies. Additionally, they
may study questions that for ethical reasons may
not be considered in RCTs. Registries have the ca-
pability of studying these issues because the in-
vestigator is a passive observer. 

Behind the ostensible simplicity of registries,
however, is the requirement for difficult, costly
methodology, as well as specialized knowledge in
many areas of epidemiology, biostatistics, medicine
and other sciences as well as multidisciplinary
teams that must collaborate to achieve an ultimate
common goal.

Methodology and difficulties

The first step in creating a registry, as in all studies,
is the formulation of the underlying clinical ques-
tion(s). The objective of the registry should be de-
fined as well as who will use the registry and what
the data will be used for. Sometimes it helps to start
from the end. What do I want the data to tell me?
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Am I collecting the most appropriate data to an-
swer my question?

The next step is defining the variables. Seek the
help of an epidemiologist and biostatistician in this
very early stage. Valid results depend on the correct
definition of variables and their adequate mea-
surement. 

The data collection instrument should be de-
signed with the help of experienced professionals.
Questions, and the variables that define them,
should be adequate, clear, simple, and formulated
in such a way that little doubt remains as to inter-
pretation of responses. The formulation of ques-
tions is important, and much science is available
to guide question development.

The method of data collection is determined in
part by feasibility. In subjects with limited literacy,
it is useful to collect data through personal inter-
views, whereas auto-administered questionnaires
might work in subjects who have higher levels of
education. 

Standardizing data collection methods and
training interviewers to ask questions in a constant
way is essential. The way a question is read may in-
fluence a subject’s response, therefore an inter-
viewer must ask questions in a very clear, nonsub-
jective manner ideally blinded to study objectives
to avoid data collection biases.

Investigators must work diligently to minimize
missing data. Objective data should be confirmed
and validated through medical charts and test re-
sults where applicable.

The creation of a data dictionary (a book of vari-
able codes that permit the interpretation of col-
lected data) should be assembled and contain in-
formation on the type of variable (i.e. continuous,
categorical, ordinal, etc.), values for the each va-
riable (i.e., “Yes”, “No”, “Missing”), and permitted
values (i.e., all fields should only contain dates af-
ter Jan 1, 2004).

An extremely important task preceding statisti-
cal analyses consists in the coding of non-nume-
ric into numeric variables. Coding is an act of trans-
lation and summarizing. For example, “Have you
ever smoked?” (1) 1= “Yes”; (2) 0= “No”; (3) 9= “Don’t
know”

Quality control must be thoroughly planned.
Some responses in the registry should include lo-
gical relationships with others. For example, sub-
jects whose response to sex was “Male” should not
have answered the question pertaining to whether
they were ever pregnant. Another example of qua-

lity control consists in only accepting values that
are permissible. For example, for age, it should not
be permissible to enter 0.

Data entry consists of efficiently entering data
in a reliable way, minimizing time spent, errors,
and simplifying the work for the biostatistician.
There are several methods to enter data into the
registry, from manual data entering and optical
scanning, to electronic links between question-
naires and the registry, and web-based question-
naires. For example, in manual data entry, double
data entry can be accomplished. This consists in
entering data in 2 copies of the same data base, ei-
ther by two people or the same person twice, and
then comparing the discrepancies and correcting
them. Checking data after optical scanning is an-
other way to control errors. 

Training of all personnel involved in data col-
lection and data entry and having a project ma-
nager throughout the process to coordinate the
project is important.

The most tedious task in data management is
data cleaning. Before statistical analysis begins, er-
rors, unclear data and missing data should be
searched for and corrected in the registry. This may
require going back to the instrument of data col-
lection, or may require re-contacting subjects and
searching other sources of information. Some-
times it is impossible to improve all variables and
some data will be missing or contain errors.

It is useful to test methods before the start of the
study: the instrument, data collection and how to
register, code it and enter information it should be
pilot tested. Validation strategies and corrections
in the data dictionary should also be undertaken. 

Other difficulties

Determining the periodicity and frequency of data
collection should be defined in registry planning
phase. For example, it might be adequate to collect
DAS28 measures every 4 months and dietary intake
every 4 years. Also, over time, data should be col-
lected for all patients in the same time frames, for
comparability reasons. It might be easier for a
physician to collect data in his clinic each time his
patients are seen, however, for research purposes,
it is necessary to determine the time frames of data
collection for all patients and not by the conve-
nience of clinic visits. For example, a specific pa-
tient with rheumatoid arthritis may have been seen
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by a rheumatologist 6 times in a specific year, in 2
month intervals and another only twice, in that
same year, once at the beginning and once at the
end of the year. For research purposes it should be
defined that for each of these patients data collec-
tion should be performed in specific months.

Losses to follow-up or a subject’s reluctance to
participate in a study are common problems in
registries. Motivation and techniques to avoid sub-
ject loss are necessary.

Data preparation for statistical analyses and ex-
porting of the content of a registry should be un-
dertaken into a statistical software package.

Legal technicalities, such as confidentiality
agreements, informed consent, ethics committees
and local laws should be taken into account. Often
these procedures take more time than all others.

Finally, I give you the recipe for success. A suc-
cessful registry needs the good will and collabora-
tion of many individuals. Wanting to do it is not suf-
ficient. One must have the time, the knowledge,
the experience, and a professionalized team to as-
semble such a registry.  Finally, one must not for-
get to focus on the science. 
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