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Before embarking on a clinical study that aims to

evaluate the efficacy of an intervention, a researcher must

determine the adequate sample size needed to produce a

reliable conclusion. The probability of obtaining a positive

result for a dichotomous outcome at a pre-specified alpha

threshold depends on the control arm0s event rate, minimal

clinically significant difference, and enrolment ratio.

Lower sample sizes increase the probability of negative

findings at risk of type 2 error [1, 2]. In other words, with a

larger sample size, there may in fact be a statistically sig-

nificant difference that clinicians would consider for future

patient care. Failure to identify this difference translates to

some interventions not offered to patients due to previous

methodological limitations.

The evidence in plastic surgery is trending towards

conducting and publishing more randomized controlled

trials (RCTs) [3]. RCTs offer the advantage that allowing

for balance of known and unknown prognostic factors may

otherwise influence outcomes between two treatments.

Unfortunately, published RCTs in the plastic surgery field

have lacked proper sample calculations, particularly when

designing the trial [4–7]. Voineskos et al. [4, 5] conducted

a systematic review of 173 RCTs in plastic surgery and

found that 75% of trials did not report an a priori sample

size calculation. Similarly, Chung et al. [7] analyzed the

power of 111 controlled studies that reported negative

findings and suggested that a high number of these studies

are underpowered. In addition, Ayeni et al. [8] reported in

their review of plastic surgery literature that only 19% of

trials performed an a priori power analysis. They con-

cluded that reporting of power analysis has slightly

increased over the last decade; however there is still room

for improvement [8].

The lack of power analysis may be correlated with the

suboptimal reporting in plastic surgery research [9]. The

use of reporting guidelines or checklists can provide

guidance on the important standardized information needed

in a research paper. For example, the Consolidated Stan-

dards of Reporting Trials (CONSORT) criteria are the most

popular checklist used for RCTs [10]. The criterion number
007a00 assesses how sample size should be determined in the

a study. The Strengthening the Reporting of Observational

Studies in Epidemiology (STROBE) checklist performs a

similar function but for observational studies, recom-

mending authors whether and how sample size was cal-

culated [11]. Therefore, reporting guidelines are

recommended for clinical trialists when designing RCTs,
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and may serve as an important tool in the design of future

plastic surgery trials.

RCTs involve several methodological steps to overcome

biases that may otherwise lead to inaccurate results. Biases

such as confounding are generally not considered to

explain lack of significance difference in RCTs assuming

random sequence generation and allocation concealment

were properly conducted [3]. Thus, when the results of an

RCT are negative, the first suspicion that may arise in an

investigator’s mind is whether or not the sample size was

sufficient. Unlike RCTs, observational studies lack ran-

domization. In plastic surgery, many observations are also

retrospective, which rarely included blinded outcome

assessments. Therefore, they are at a higher risk of multiple

biases and their results could potentially be confounded by

many factors. The effect of confounders on the results is

commonly addressed during the analysis phase using

multivariable regression analyses. Large sample sizes are

strongly recommended when investigators plan to evaluate

several covariates, require multi-level modeling, or have a

low event rate for the outcome of interest.

To conclude, there is generally more trust in lack of

significant difference between treatments in a clinical trial

if a reasonable a priori power analysis was performed.

Future clinical trials in plastic surgery are urged to perform

a priori power analyses using robust and transparent

methodology that allows for replication. This dedication to

a meticulous methodology during early phases of trial

design reduces the risk of future, redundant studies which

waste healthcare resources and harm patients, which can

harm patients and be a waste of healthcare resources.

Table 1 summarizes recommendations for authors and

journal editors and reviewers that may improve the quality

of methodology and reporting of trials. Journals and

reviewers should require all clinical investigators submit-

ting RCTs to report whether an a priori power analysis was

performed.
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For Journal

Reviewers

When reviewing manuscripts, be aware of inadequate sample size in studies with negative findings

Instruct authors to report the sample size calculation, or mention that this step was not performed in the limitation section

with a justification of not doing so
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