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Abstract

Objectives: To review the methodology and reporting of sample size calculations in a contemporary sample of trials in osteoarthritis.

Study Design and Setting: Randomized trials in hip and/or knee osteoarthritis published in 2016 were identified by searching MED-
LINE, Cochrane library, CINAHL, EMBASE, PsycINFO, PEDro, and AMED until March 31, 2017. Data were extracted on study char-
acteristics, methods used to calculate the sample size, and the reporting and justification of components used in the sample size
calculation. We attempted to replicate the sample size calculation using the reported information.

Results: This review included 116 trials. Seventy-eight (67%, n = 78/116) reported a power calculation. Less than a quarter reported all core
components of the sample size calculation (21%, n = 16/78). The sample size calculation was only reproducible in 53% of the trials that reported a
power calculation (n = 41/78). The replicated calculation produced a sample size over 10% larger than the reported value in 12% of trials (n = 9/
78). Insufficient information was reported to allow the sample size calculation to be replicated in a quarter of trials (27%, n = 21/78).

Conclusion: Sample size calculations in trials of hip and knee osteoarthritis are not adequately reported, and the calculation frequently
cannot be reproduced. © 2018 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Sample size calculation is a key part of designing a clin-
ical trial and is important for ethical, practical, and financial
reasons. An overly large sample size can increase trial
costs, delay dissemination of study findings, and result in
more participants receiving a treatment when there is
already sufficient evidence to show it is inferior to an alter-
native [1]. An overly small sample size can lead to under-
powered trials that are more likely to “miss” a clinically
important treatment effect, should it exist [2,3].

Altman et al. emphasized the importance of reporting
the justification for the target sample size, especially when
the trial does not recruit as many participants as planned
[4]. When the sample size calculation is adequately re-
ported, the reader can understand what the study was de-
signed to achieve. The difference between the treatments
that the trial was designed to statistically detect (the target
difference), with associated assumptions, should be
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What is new?

Key findings

e Sample size calculations in hip and knee osteoar-
thritis trials are often poorly reported, and where
reported, the calculation often cannot be replicated.

e The standard deviation assumed in the sample size
calculation was a poor estimate of the observed
standard deviation in a substantial proportion of
trials.

What this adds to what was known?

e This is the first review of sample size calculations
in trials of hip and knee osteoarthritis and shows
that the problems of poor reporting and lack of
reproducibility of sample size calculations exist
in this clinical area.

What is the implication and what should change

now?

e Trialists and reviewers should ensure that sample
size calculations are reported clearly and
completely to facilitate the interpretation of trial
results and prevent the conduct of underpowered
trials.

e Trialists should perform a sensitivity analysis at the
design stage to explore how a difference in the es-
timate of the standard deviation could affect the
power of the study.

specified [5]. If well justified, the target difference can
inform the interpretation of the trial findings, clarifying
the presence (or absence) of a meaningful difference.
Appropriate calculation of the sample size and reporting
of the calculation help to avoid research waste, preventing
the conduct of trials that are likely to produce inconclusive
and potentially misleading results.

Previous systematic reviews have found that power cal-
culations are often not performed, inadequately reported, or
based on inaccurate assumptions [5—7]. A study may be
underpowered if the parameters used to calculate its sample
size are based on inaccurate assumptions [§—10]. Reviews
of trials in a handful of specific conditions, such as back
pain and rheumatology, have highlighted poor reporting
of sample size calculations [11—13]. Focusing on a specific
clinical area reduces the heterogeneity in the assumptions
made in the sample size calculation. For instance, oncology
trials are more likely to be powered on survival, which is
not usually applicable to low-mortality conditions such as
osteoarthritis [14].

We explored whether recently published osteoarthritis
trials also poorly reported their sample size calculations.

To our knowledge, the sample size calculations of hip
and knee osteoarthritis trials have not previously been re-
viewed. Few reviews of any clinical area have attempted
to replicate the sample size calculation of published trials
[5,7,15,16]. Even fewer have compared the standard devia-
tion assumed in the sample size calculation with the
observed values in the trial results [7,9].

1.1. Objectives

Primary objective of this study was to summarize cur-
rent practice in calculating the sample size for trials of
hip and knee osteoarthritis, including the sample size, target
difference, and justification for the chosen inputs.

Secondary objectives were to assess the reporting and
reproducibility of these sample size calculations.

2. Materials and methods

The study methods were described in a published proto-
col and are summarized below [17].

2.1. Identification of studies

Seven databases were searched to identify relevant arti-
cles published in 2016: MEDLINE, Cochrane library
(CENTRAL), CINAHL, EMBASE, PsycINFO, PEDro,
and AMED (MEDLINE search strategy in Appendix B).
The final search was performed on March 31, 2017, to
allow for a 3-month lag between publication and database
indexing.

2.2. Selection of studies

Abstracts and full texts were each screened indepen-
dently by two of four reviewers (B.C., U.A., K.V., and
J.Y.T.). Disagreements were resolved by discussion with a
third reviewer (J.A.C.).

2.2.1. Inclusion criteria

Studies were eligible for inclusion if the article was the
primary report of a randomized controlled trial of two treat-
ment arms in a hip and/or knee osteoarthritis population.
Included articles were published online or in a journal issue
in 2016.

2.2.2. Exclusion criteria
The following article and study types were excluded:

e Conference abstracts

e Study protocols

e Non-English language articles

e Quasirandomized and nonrandomized studies
e Pilot and feasibility studies

e Factorial designs

e Cross-over trials

e Trials with three or more arms
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