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Importance of Sample Size Calculation and Power Analysis in Scientific
Studies: An Example from the Balkan Medical Journal

The main aim of all observational or experimental scientific studies
is to reveal scientific reality. Samples have a direct effect on the
results of scientific studies. All of the guidelines in the EQUATOR
network developed for observational and experimental studies
include items that state how the sample size of studies was calculated
and selected.! Since type I and II errors are taken into account, the
method of determining the number of samples by power analysis
has become widespread. The sample size and power analysis help
determine whether the hypotheses put forward about the results of
the study are feasible with the available resources.>?

Recently, we had to reject quite a few articles because of insufficient
sample size. Thus, we wanted to inform the authors about this issue
and evaluate the articles published in our journal in the last ten
years from this point of view. Here 448 studies published in the
Balkan Medical Journal between 2011 and 2021 were reviewed. Of
these studies, 427 conducted on humans and animals (88 animal
experiments, 223 cross-sectional studies, 49 case-control studies, 29
cohort studies, 15 diagnostic accuracy studies, and 25 randomized
controlled studies [RCTs]) were evaluated. Twenty-one studies
in other categories were excluded. The included studies were
evaluated in terms of study design, total sample size, group number,
and sample size method.

Table 1 shows the reporting rates of the sample size or power
analysis by study design. In animal experimentation studies, the
median total number of samples is 31.5 and the median number of
groups is 4. How the sample size was calculated was reported in
only 8% of animal experiment studies. The median total number
of samples in observational studies is 108, and the median number
of groups is 2. How the sample size was calculated was reported
in 9.5% of the observational studies. Among observational studies,
how the sample size was calculated is reported in the highest rate
in cohort studies (13.8%), followed by diagnostic accuracy studies
(13.3%), case-control studies (12.2%), and cross-sectional studies
(8.1%) In experimental RCTs, this rate was 16% (Table 1). We also
wanted to see the change in sample size or power analysis reporting
rates over the years. Figure 1 shows the reporting rates of the sample
size or power analysis by year. As shown in Figure la, sample size
or power analysis reporting rates have increased significantly across
all article types after 2017. This significant improvement in RCTs is
observed after 2016 (Figure 1b).

Sample size and power analysis aims to determine the number of
participants required to test a predetermined hypothesis (a priori
power analysis) or determine the power to detect a particular
relationship with a given sample size (a post-hoc power analysis).

TABLE 1. Sample Size or Power Analysis Reporting Rates by Study Design in Articles Published in the Balkan Medical Journal between 2011-2021

Reported sample size or power

Study design Total sample size Group number analysis
Animal experimentation (n = 88) 31.5 (10-96) 4(1-12) 8.0%
Observational studies (n = 314) 108 (5-955369) 2(2-12) 9.5%
Cross-sectional studies (n =221) 136 (12-30824) 2 (2-12) 8.1%
Case-control studies (n = 49) 98 (12-14856) 2 (2-4) 12.2%
Cohort studies (n =29) 74 (13-955369) 2(2-4) 13.8%
Diagnostic accuracy studies (n = 15) 76 (42-646) 2 (2-5) 13.3%
Experimental studies

(randomized controlled study) (n = 25) 59 (22-168) 2(2-3) 16.0%

Median (minimum-maximum)

e-mail: necdetsut@yahoo.com

Available at www.balkanmedicaljournal.org

Corresponding author: Necdet Siit, Department of Biostatistics and Medical Informatics, Faculty of Medicine Trakya University, Edirne, Turkey

Available Online Date: November 07, 2022 « DOI: 10.4274/balkanmedj.galenos.2022.31102022

ORCID iDs of the authors: N.S. 0000-0001-6678-482X; Z.K. 0000-0003-1918-7795.

Cite this article as:

Siit N, Ajredani M, Kogak Z. Importance of Sample Size Calculation and Power Analysis in Scientific Studies: An Example from the Balkan Medical Journal.

Balkan Med J.; 2022; 39(6):384-5.
Copyright@Author(s) - Available online at http://balkanmedicaljournal.org/



Siit et al. Sample Size Calculation and Power Analysis in Scientific Studies

Reported sample size or power analysis (Total)
50%

40%
37,5%

30%
26,9%

20%

10% 3,8%

2,4%
1,9% 2
o0% 5%

2,6% 2,9%

0%
2010

2012 2014 2016 2018 2020

2022

385
Reported sample size or power analysis in RCTs

100% 100,0%
80%
60%
40%
20%

0% “—e 6086096060005
2010 2012 2014 2016 2018 2020 2022

FIG. 1. Sample size or power analysis reporting rates by years in all articles and randomized controlled trials (RCTs) published in the Balkan Medical
Journal between 2011-2021. The significant improvement in 2016 and beyond is remarkable

Regardless of the type of the scientific study, determining the
number of samples in a scientific framework and conducting the
study accordingly are important in conserving resources, time, and
effort.?

Although reporting of sample size calculations has increased
greatly over the past two decades, only about one-third (34%) of
sample size calculations are adequately described even in high-
impact general medical journals.* In the analysis done for Gait and
Posture, the authors explored the frequency and ways of sample
size justification. They stated that the sample size in most of the
articles were not justified and that the inclusion of the guide in
the instruction to authors did not make a significant change in the
percentage of articles that provided a justification (from 16.6% to
28.1%).° For our journal, of course, these rates, as an average of 10
years, are below the desired level; however, the significant increase
in recent years is an indication that we are on the right track
(Figure 1).

In RCTs, itis very important to accurately report the sample size and
comply with the CONSORT criteria. In the literature, compliance
with the CONSORT criteria in RCTs varies between 6% and 76%.%
§ We recently evaluated abstracts of RCTs published between 2012
and 2018 in five general medical journals in the Balkan region to
determine the level of compliance of abstracts with the CONSORT
abstract checklist. Consequently, the overall level of compliance
with the CONSORT checklist was 44.5% (95% confidence interval
41.9%-47.1%).°

In conclusion, studies having a sufficient number of samples and
representing the society as a structure are of great importance;
thus, how the sample number is determined should be stated in
scientific articles. Moreover, the use of EQUATOR network
guides when planning and writing a study is vital for researchers.
Manuscripts written in accordance with these guidelines positively
change the first impressions of the editors and reviewers. It is also
a solid indication of the rigor of the author and the research. We,

the editors, should be sensitive and take an active role in training
researchers and authors on this subject.

Necdet Siit

Department of Biostatistics and Medical Informatics, Faculty of Medicine
Trakya University, Edirne, Turkey

Mirac Ajredani
Trakya University Medical Faculty Student, Edirne, Turkey

Zafer Kogak

Department of Radiation Oncology, Faculty of Medicine Trakya University,
Edirne, Turkey

REFERENCES

1. https://www.equator-network.org/reporting-guidelines/. Accessed October 26, 2022.
[CrossRef]

2. SutN. Sample size determination and power analysis in clinical trials. RAED Journal.
2011;3:29-33. [CrossRef]

3. Schmidt SAJ, Lo S, Hollestein LM. Research Techniques Made Simple: Sample
Size Estimation and Power Calculation. J Invest Dermatol. 2018;138:1678-1682.
[CrossRef]

4. Charles P, Giraudeau B, Dechartres A, Baron G, Ravaud P. Reporting of sample
size calculation in randomized controlled trials: review. BM.J. 2009;338:b1732.
[CrossRef]

5. McCrum C, van Beek J, Van Hooren B, Janssen S, Schumacher C. Sample Size
Justifications in Gait & Posture. Gait & Posture. 92 2022;333-337. [CrossRef]

6. Nagendran M, Harding D, Teo W, et al. Poor adherence of randomised trials in
surgery to CONSORT guidelines for non-pharmacological treatments (NPT): a cross-
sectional study. BMJ Open. 2013;3:¢003898. [CrossRef]

7. Speich B. Adequate reporting of the sample size calculation in surgical randomized
controlled trials. Surgery. 2020;167:812-814. [CrossRef]

8. Limb C, White A, Fielding A, et al. Compliance of Randomized Controlled Trials
Published in General Surgical Journals With the CONSORT 2010 Statement. 4nn
Surg. 2019;269:e25-e27. [CrossRef]

9. SutN, Kocak Z, Korkmaz S, Uzun C. Compliance of abstracts of randomized control
trials with CONSORT guidelines: A case study of Balkan journals. Eur Sci Ed.

2022;48:¢71240. [CrossRef]

Balkan Med J, Vol. 39, No. 6, 2022


https://orcid.org/0000-0001-6678-482X
https://orcid.org/0000-0003-1918-7795
https://orcid.org/
https://www.equator-network.org/reporting-guidelines/.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3409926/
https://doi.org/10.1016/j.jid.2018.06.165
https://doi.org/10.1136/bmj.b1732
https://doi.org/10.1016/j.gaitpost.2021.12.010
http://dx.doi.org/10.1136/bmjopen-2013-003898
https://doi.org/10.1016/j.surg.2019.10.011
https://journals.lww.com/annalsofsurgery/Citation/2019/03000/Compliance_of_Randomized_Controlled_Trials.30.aspx
https://ese.arphahub.com/article/71240/



