
© 2022 Journal of Orthodontic Science | Published by Wolters Kluwer - Medknow	 1

Apriori sample size estimation and 
reporting in original articles published 
from 2012 to 2020 in two Asian 
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Abstract
AIMS: To evaluate the proportion and completeness of reporting apriori sample size estimation (SSE) 
in research articles published in the Journal of Orthodontic Science (JOS) and the Journal of Indian 
Orthodontic Society (JIOS).
MATERIALS AND METHODS: All online research articles published in both journals from 2012 
to 2020 were screened. Those reporting apriori SSE were analyzed for the study design and 
completeness of SSE reporting (outcome parameter and assumptions, Type I error, Power/type II 
error, one or two‑tailed test, the method used, justifications for assumptions, adjustments in sample 
size, and the target sample size). Chi‑square or Fisher exact test was used to analyze the differences 
between the journals in the proportions of articles reporting these characteristics.
RESULTS: Twenty articles (13.2%) in JOS and 24 (8.3%) in JIOS, have reported apriori SSE [χ2 (1, 
N = 440) = 2.573, P=0.10]. Non‑clinical and quasi‑experimental studies formed nearly two‑thirds 
of articles reporting SSE in JOS. Quasi‑experimental  (34%), randomized controlled trials  (28%), 
and cross‑sectional studies (24%) formed the bulk of articles reporting SSE in JIOS. Type II error/
power was the most frequently reported characteristic in both (75% and 95.8% in JOS and JIOS, 
respectively), and the number of tails was the least (5% and 0%, respectively). More articles in JOS 
than JIOS reported the outcome variable used [65% vs. 12.5%, χ2 (1, N = 44) = 12.99, P<.001] and 
provided justifications for the assumptions [70% vs 33.3%, χ2 (1, N = 44) = 5.86, P = 0.01].
CONCLUSION: The extent and completeness of reporting apriori SSE are suboptimal in these 
journals and require prompt and stringent curative measures.
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Introduction

Estimating the number of samples 
required for the study is vital in planning 

a scientific investigation.[1,2] Studies with 
inadequate sample size may not have 
adequate power and compromise the 
validity of the conclusions. On the contrary, 
including more samples than required raises 
ethical concerns as it exposes subjects to 

unnecessary risk and wastes resources.[3] 
Hence, using an optimal sample size is vital 
in any scientific inquiry.[4]

Sample size estimation is best done before 
starting a study  (Apriori). Of the various 
parameters required for SSE, the outcome 
parameter is an essential study‑dependent 
variable. The assumed values for the 
same (effect size, event rate, variance, etc.)[5] 
can be deduced from existing literature, 
a pilot study, or a forced educated guess. 
However, they must be justifiable in terms 
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of clinical relevance and feasibility in all cases. The 
alpha (Type I or False‑positive) error is the probability 
of rejecting the null hypothesis when it is true. The 
beta (Type II or false‑negative) error is the probability 
of accepting the null hypothesis when it is false. 
Conventionally, the maximum permissible extent of 
these are 5% (0.05) and 20% (0.2), respectively. Power 
is  (1‑ β), and hence the minimal acceptable value is 
80% (0.8).[6] In hypothesis testing, a two‑tailed test implies 
that the hypothesis is nondirectional, and the alpha level 
is split (as 2.5%) between both tails of the distribution. 
Generally, these need more samples than a one‑tailed test 
to reach the same power.[7] Finally, in prospective studies, 
it may be prudent to appropriately inflate the sample 
size to compensate for the expected attrition (10‑20%) or 
non‑response from participants. Though many methods 
like formulas,[8] graphics (e.g., Altman’s nomogram),[9] 
and tables[10] are in vogue for SSE, computer software 
is becoming increasingly popular due to its simplicity, 
versatility, and economy of time. It is essential that the 
reporting of SSE be precise and complete with all this 
information to allow verification and replication of the 
procedure.

Despite consensus on its paramount importance, 
under‑utilization and poor reporting of sample size 
estimation are widespread in the medical and dental 
literature. For example, only 34% of the two‑arm 
parallel‑group randomized clinical trials  (RCT) with 
a single primary outcome published in six general 
medical journals of repute between 2015 ‑ 2016 were 
found to report all data required to calculate the 
sample size, had an accurate calculation, and used 
accurate assumptions for the control group.[11] Koletsi 
et al.[12] noted that only 29.3% of 413 RCTs published 
over 20 years in eight leading dental journals contained 
enough information to replicate the sample size 
estimation. Orthodontic journals are no exception 
to this scenario. For eight top orthodontic journals 
evaluated for 20  years, only 29.5% of the RCTs had 
reported complete sample size estimation.[13] Most 
investigations in this regard are restricted to RCTs, and 
there is a paucity of literature regarding the status of 
other study designs.

The Journal of Orthodontic Science  (JOS), the Saudi 
Orthodontic Society’s official publication, is an 
international, peer‑reviewed journal started in 2012. 
The Journal of Indian Orthodontic Society  (JIOS) is 
the official journal of The Indian Orthodontic Society, 
published since 1968. Both publish original research 
papers in all orthodontics expanses, with their online 
versions available from 2012 and 2001, respectively. 
As the reporting of sample size estimation in these 
journals has not been investigated, the current study 
was undertaken to evaluate sample size estimation in 

research publications of these journals in terms of study 
design, the method used, and completeness of reporting.

Materials and Method

All the scientific publications in JOS and JIOS from 
2012 till 2020, available at http://www.journalonweb.
com/jos and https://journals.sagepub.com/loi/jioa, 
respectively, were screened for the content. Publications 
identified as reporting original research amongst them 
were perused for sample size reporting in all sections 
of the manuscript. Those reporting apriori sample size 
estimation were categorized by their study design (i.e., 
Non‑clinical, Cross‑sectional, Case‑control, Cohort, 
Quasi‑experiment, and Randomised controlled trials). 
They were also analyzed for completeness in reporting 
the characteristics required for sample size estimation as 
applicable to that particular instance. These included the 
outcome variable and its assumptions, type I error, type II 
error/power, one or two‑tailed test, the method (table, 
nomogram, formula, or software), justification for 
assumptions (citation of relevant literature), adjustments 
if any  (e.g., attrition, non‑response, etc.), and the 
target sample size. Only those characteristics whose 
information was explicitly mentioned were considered 
as reported.

Data Acquisition and Analysis

Before initiating the study, a consensus discussion 
on the classification of study designs and parameters 
required for sample size estimation was held among the 
assessors. All three authors did the screening and data 
collection independently and were later cross‑verified 
for concordance. For discordant entries, the differences 
were resolved by a group discussion before the final 
data entry.

The number and proportion of original articles reporting 
apriori sample size estimation were calculated for each 
journal. The number and proportion of original articles 
reporting each variable required to estimate the sample 
size were also assessed. The difference in the proportion 
of original articles reporting sample size estimation in the 
two journals was analyzed for statistical significance with 
the Chi‑square test. The differences in the proportion 
of articles documenting the variables used in sample 
size estimation were evaluated with the Chi‑square test 
or Fisher’s exact test. All the statistical analyses were 
performed in OpenEpi Version 3.01.[14]

Results

Twenty out of 152 (13.2%) in JOS and 24 out of 288 (8.3%) 
original articles in JIOS had reported apriori sample size 
estimation [Table 1]. The difference was not statistically 
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significant  [χ2  (1, N  =  440)= 2.573, P  =0.10]. The 
distribution of articles based on study designs is given 
in Figure 1. Non‑clinical and quasi‑experimental studies 
formed nearly two‑thirds of articles reporting sample size 
estimation in JOS. For JIOS, quasi‑experimental (34%), 
RCT  (28%), and cross‑sectional studies  (24%) formed 
the bulk.

The data on reporting of variables used in A‑priori 
sample size estimation for both the journals are presented 
in Table 2. Type II error/power was the most frequently 
reported characteristic in both the journals  (75% and 
95.8% in JOS and JIOS, respectively). Whether the 
test was one or two‑tailed was the most frequently 
missing information in both the journals  (reported 
in 5% and 0% in JOS and JIOS, respectively). More 
articles in JOS reported the outcome variable used 
for sample size estimation than in JIOS, and the 
difference was statistically significant [65% vs. 12.5%, 
χ2 (1, N = 44) = 12.99, P <.001]. The same was true for 
providing justifications for the assumptions used in the 
calculation [70% vs 33.3%, χ2 (1, N = 44) = 5.86, P =0.01]. 
Though there were differences between the two journals 
for other variables evaluated in the study, none reached 
statistical significance. Figure 2 provides the details of 
the methods used for SSE. G* Power (Heinrich Heine 
Universität Düsseldorf), PS: Power and sample size 

calculation,[15] and Stata statistical software (StataCorp, 
College Station, TX, USA) was the common software 
used for SSE in the reported articles. Surprisingly, 
8.3% of these articles in JIOS and nearly one‑fourth in 
JOS failed to explicitly report the study’s final (Target) 
sample size.

Discussion

Precise apriori sample size estimation and complete 
reporting of the process are characteristics of a good 
research article. However, as there is no information on 
the extent and completeness of sample‑size reporting in 
original articles published in the Journal of Orthodontic 
Science and the Journal of Indian Orthodontic Society, 
the current study evaluated this for online articles 
published from 2012 to 2020.

Overall, only 13.2% and 8.3% of original JOS and 
JIOS articles reported apriori sample size estimation. 
For articles published between 2005 and 2008, 
this proportion was found to be higher for the 
American Journal of Orthodontics and Dentofacial 
Orthopedics  (AJODO)  (21.1%) and substantially low 
for Revista Dental Press de Ortodontia e Ortopedia 
Facial (3.9%).[16] Another study that evaluated six dental 
specialty journals with the highest impact factor in 2008 
found SSE reporting in 7.3% of articles on average, with 
AJODO standing at 2.9%.[17]

An analysis based on study designs indicated that 
Quasi‑experimental studies comprised nearly one‑third 
of articles reporting SSE in both JOS and JIOS. 
Non‑clinical articles contributed to another third of 
JOS. The lack of exactly similar studies precludes a 
direct comparison of these results. For RCTs published 
in eight leading orthodontic journals over twenty 
years up to 2012, Koletsi et  al.[13] noted complete SSE 

Table 1: Apriori sample size reporting in original 
articles published from 2012 to 2020
Journal Total 

original 
articles 

Reported 
n (%)

Not 
reported 

n (%)
Journal of 
Orthodontic Science

152 20 (13.2) 132 (86.8) χ2 (1, N=440) 
= 2.573, 
P=0.10ƗJournal of Indian 

Orthodontic Society
288 24 (8.3) 264 (91.7)

ƗChi‑Square test

Figure 1: Distribution of articles reporting apriori sample size estimation by study design



Ramteke, et al.: Sample size estimation and reporting in original articles

4	 Journal of Orthodontic Science  - 2022

reporting in 29.5%, probably higher if partial reporting 
was also considered. A similar study on 50 issues up 
to 2013 in four leading orthodontic journals noted SSE 
description at least partially in 56.2% of RCTs.[18] The 
higher reporting of SSE seen in these studies than ours 
is understandable given that they included only RCTs. 
Trials are generally more robust than observational 
studies in planning and reporting and are more likely 
to fare better. A recent survey of journals in five medical 
specialties by Tripathi et  al.[19] corroborated that the 
interventional studies show higher SSE reporting than 
observational studies.

The same reason could also hold for more comprehensive 
SSE reporting in RCTs than in other study designs. 
Koletsi et  al.[13] noted adequate information to verify 
SSE only in 29.5% of RCTs published over 20 years in 8 
leading orthodontic journals. Tripathi et al.[19] reported 
this figure to be less than 50% for six medical specialty 
journals. In this study, only one article in JOS and none 
in JIOS had explicitly reported the complete information 
required to verify the accuracy of SSE without ambiguity. 

Unfortunately, 8.3% of articles in JIOS and 25% in 
JOS failed to mention even the final sample size after 
estimation.

These findings highlight the suboptimal and 
incomplete quality of SSE reporting in these two 
journals, hence the compelling need for imminent and 
proactive measures to improve them. A multi‑pronged 
approach involving all the stakeholders of the journal 
is the need of the hour. Firstly, the investigators must 
recognize the importance of SSE in planning their 
study and take the onus for adequately reporting it in 
all ensuing publications. Second, the review boards/
ethical committees must seriously note missing SSE 
during approval. Third, reviewers must treat the 
failure to report SSE as a significant omission of 
information and highlight this concern during the 
peer review. Finally, the journals must go beyond just 
recommendations and enforce strict compliance to 
current reporting guidelines like CONSORT, STROBE, 
etc., even while accepting articles for review, let alone 
publication.

Table 2: Reporting of SSE parameters in original articles published from 2012 to 2020
Characteristic Journal of Orthodontic Science Journal of Indian Orthodontic Society Comparison

Total (n) Reported 
n (%)

Not Reported 
n (%)

Total (n) Reported 
n (%)

Not Reported 
n (%)

Outcome used for calculation 20 13 (65) 7 (35) 24 3 (12.5) 21 (87.5) χ2 (1, n=44) = 12.99, P<.001ǂ

Assumptions for outcome 
parameter

20 13 (65) 7 (35) 24 9 (37.5) 15 (62.5) χ2 (1, n=44) = 3.3, P=0.06ǂ

Type I error 20 15 (75) 5 (25) 24 20 (83.3) 4 (16.7) P>0.75 Ɨ

Type II error/Power 20 15 (75) 5 (25) 24 23 (95.8) 1 (4.2) P=0.11 Ɨ

One or two tailed tests 20 1 (5) 19 (95) 24 0 (0) 24 (100) P=0.90 Ɨ

Method 20 9 (45) 11 (55) 24 6 (25) 18 (75) χ2 (1, n=44) = 1.94, P=0.16ǂ

Justification for assumptions 20 14 (70) 6 (30) 24 8 (33.3) 16 (66.7) χ2 (1, n=44) = 5.86, P=0.01ǂ

Sample size adjustments 14 6 (42.9) 8 (57.1) 23 4 (17.4) 19 (82.6) P=0.19 Ɨ

Target sample size 20 15 (75) 5 (25) 24 22 (91.7) 2 (8.3) P=0.27Ɨ

Ɨ ‑ Fisher Exact test, ǂ ‑ Chi‑Square test

Figure 2: Distribution of articles by methods used for sample size estimation
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Limitations and future scope
Very few articles described all the parameters required 
for SSE. Hence, replicating the process to verify its 
accuracy was not performed, an important limitation 
of the study. Appraising the accuracy and clinical 
relevance of the estimates used for SSE in these articles 
and evaluating the changes in the reporting SSE over the 
years are two possible areas of future inquiry.

Conclusions

The following are the salient conclusions of this study.
1.	 Apriori sample size estimation was reported in only 

13.2% and 8.3% of original articles in the Journal 
of Orthodontic Science and the Journal of Indian 
Orthodontic Society.

2.	 Quasi‑experimental studies formed nearly one‑third 
of articles reporting SSE in both these journals.

3.	 Type  II error/power was the most frequently 
reported characteristic in SSE in both the journals 
and the number of tails was the least.

Overall, the extent and completeness of reporting sample 
size estimation were unsatisfactory, highlighting the 
need for early remedial action.
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