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If we conduct a study to find out whether one new surgical
technique is better than another, we need to know whether
the observed differences between the two techniques are due
to chance or due to study design and conduct in order to rule
out alternative explanations for the observed effects. Or the
other way around, if we do not observe differences, we can be
sure that they do not exist because there really is no causal
relationship. Because when faced with the results of a study,
we have to ask ourselves whether they are correct, without
error or bias, whether they can be attributed to chance, and
whether they are applicable to other contexts®.

Two types of study validity have been defined: internal and
external validity.

Internal validity assesses the degree to which the results
obtained in a particular study are correct for the individuals
studied in this study. It determines whether the observed
outcome can be attributed to the new surgical technique being
evaluated. There are two main errors that could threaten the
internal validity of a study. They are biases (also called
systematic errors) and random errors.

External validity (or generalisability) assesses the degree to
which the conclusions drawn from a study can be extrapo-
lated or generalised beyond the sample population studied. It
depends on the size and characteristics of the sample and the
context in which it is to be applied.

Lack of internal validity negatively influences the quality
of evidence that can be derived from a study. A study with
internal validity may or may not have external validity, but
a study without internal validity cannot have external
validity.

Errors limiting internal validity

Systematic errors

Systematic error is an error that consistently occurs in every
measurement. It is not due to chance, nor does it depend on
the sample size. It occurs when an error is introduced in the
design of the work, either in the selection of individuals, in the
information collected, or in its analysis and interpretation.
Systematic biases can lead to an overestimation or underesti-
mation of the true effect of an intervention or treatment under
study?.

One of the most widespread classifications proposes to
group biases into three broad categories: selection, informa-
tion and confounding®.

Selection bias: the sample does not represent the target
population to be studied. They occur mainly in case-control
studies and retrospective cohort studies. However, loss to
follow-up of participants in these studies can also lead to
selection bias in prospective cohorts. On the other hand,
randomised controlled clinical trials (RCTs) are also suscepti-
ble to selection bias, depending on when the patient is
informed and invited, whether before or after randomisation
and the possibilities to give informed consent®’. Failure to
take into account non-consenting patients who are part of the
non-response rate is another cause of selection bias. So is not
taking into account characteristics that may be associated
with prognosis. Randomisation may minimize this problem.
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Information bias: non-random errors in the mediation of
information. It occurs when the necessary information is
collected in a systematically different way between study
groups. This category includes interviewer bias, respondent
bias, recall bias, etc. All study designs are susceptible to
information bias.

We can introduce bias, for example, by paying more
attention to patients operated on with a new technique and
that this results in fewer or less serious complications because
they are detected earlier. Or, conversely, that by being more
closely observed, more complications are detected and
recorded. If the way of obtaining or interpreting the informa-
tion differs depending on the group of patients, especially if
the person obtaining or giving the information is aware of the
hypotheses and objectives of the study, there is a possibility of
information bias. A patient who is aware of the treatment he
or she is receiving may be more aware of side effects and
report them to a greater extent.

These biases can be partly avoided with good protocols that
define comprehensively what information is to be recorded
and how, including masking techniques, and applying them
exactly the same for all participants.

However, studies in surgery have the added difficulties
inherent to the discipline®, including the selection of a control
group (often involving historical groups that are difficult to
compare); the difficulty of giving placebo; the difficulty of
carrying out double-blind trials; the effect of the caregiver or
perioperative care; the experience of the surgeon, etc.,
Although there are strategies to minimise these biases, such
as performing sham operations, blinded outcome assessment
or the use of a second surgical team, they are not always
possible, so a balance must be sought between the risk of bias
and the feasibility of conducting the study under the best
possible conditions®.

Confusion

Confounding occurs when the observed association is due, at
least in part, to differences between the groups studied, other
than the exposure or intervention under study, that inde-
pendently affect the risk of the outcome of interest. It can be
limited during study design by using techniques that avoid
imbalances between study groups on potentially confounding
variables. Matching, restriction and especially randomisation
are tools to prevent confounding in study design. And
stratified analysis and multivariate analysis allow to control
for it in the analysis.

Random errors and reliability

Random error is due to the fact that we work with samples of
individuals and not with the whole population. It arises from
the inherent variability of sampling and depends on the
sample size: as the sample size increases, the error decreases.
Statistics allows us to quantify random error and we speak of
statistical power.

External validity

External validity refers to the extent to which the results of
observational trials or studies provide a sound basis for
generalisation to other populations or other clinical circums-
tances. Internal validity is a prerequisite for external validity.
The results of an internally valid study may not be applicable
to other populations, either because the sample is not
representative due to biases or restrictions in inclusion
criteria, or because the methodological conditions of the
study cannot be easily replicated in routine practice, or
because of other factors such as the patient-physician
relationship, the information patients have about the treat-
ment they are receiving, or their values and preferences.
Furthermore, people (patients and researchers) react diffe-
rently when observing or being observed in the context of a
study than when they are in normal conditions®°. Other
problems limiting the generalisability of results are due to
factors affecting the interpretation and incorporation of
evidence into decision-making, as described by Garcia-
Alamino and Lépez Cano in their methodological letter
(publication pending in Cirugia Espaiiola).

Conclusions

The assessment of internal validity involves ruling out sources
of bias and random error and is concerned with methodolo-
gical quality. External validity is concerned with assessing the
applicability of the results to the real-world population, and
includes methodological aspects, but also the setting or
context. Reporting guidelines have been developed to improve
the quality of studies, including CONSORT (for clinical trials),
PRISMA (for systematic reviews), QUADAS and START (for
diagnostic tests) and STROBE (for observational research).
There are new proposals, some in the validation phase,
adapted to specific research settings, including surgery.
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