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Evaluation of dental trials comparing baseline differences using p values
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ABSTRACT
Introduction: Significance testing for comparison of the baseline differences between the intervention
arms has received a strong condemnation. The goal of this study was to assess the prevalence of
randomized controlled trials (RCTs) comparing the baseline characteristics between intervention
groups using significance tests in top ten impact factor dental journals.
Materials and methods: RCTs published in 10 high impact factor dental journals were searched in
PubMed database. Literature search was limited to time duration of 5 years from September 2012 to
August 2017.
Results: We analysed 521 RCTs after excluding 47 non-RCT articles from the total of 568 articles.
Baseline demographic characteristics table was not reported in 45.9% of the RCTs and 26.2% of the
RCTs did not report table of baseline clinical characteristics. In 38.9% of the studies, significance test-
ing was employed to compare baseline differences between the intervention arms.
Conclusions: Many trials published in the reputed dental journals failed to follow the recommenda-
tions of CONSORT statement regarding reporting of baseline tables and avoiding comparison of base-
line differences with significance test.
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Introduction

Randomized controlled trials (RCTs) are considered the ‘gold
standard’ of clinical trials and provide most reliable evidence
for assessing safety and efficacy of a treatment. In every RCT,
randomization ensures chance allocation of the participants
to different intervention arms and it is expected that base-
line covariates get equally distributed between the different
intervention groups [1,2]. However, some important covari-
ates may not always be balanced between intervention
groups following randomization [2,3]. Hence, it is necessary
to present baseline information on prognostic factors [4].
CONSORT statement recommends a table showing baseline
demographic and clinical characteristics for each group.
However, it disapproves significance testing of baseline dif-
ferences by stating that ‘tests of baseline differences are not
necessarily wrong, just illogical. Such hypothesis testing is
superfluous and can mislead investigators and their readers’
[5]. Altman stated that ‘performing a significance test to
compare baseline variables is to assess the probability of
something having occurred by chance when we know that it
did occur by chance’ [6]. Despite criticism for several deca-
des, it is observed that many recent clinical trials compare
the baseline differences with significance tests [7–9]. There
are no studies found in literature assessing the prevalence of
dental clinical trials comparing baseline characteristics
between intervention groups using significance tests.

The purpose of this study was to assess the prevalence of
RCTs comparing the baseline characteristics between
intervention groups using significance tests in top ten impact
factor dental journals. And also to estimate the proportion of
studies reporting baseline demographic and clinical charac-
teristics in a table.

Materials and methods

This study included RCTs from top 10 highest-impact factor
dental journals according to the 2016 Journal Citation
Reports. PubMed database was searched for RCTs published
in selected 10 dental journals. The search strategy used was
randomly [All Fields] OR (‘random allocation’[MeSH Terms]
OR (‘random’[All Fields] AND ‘allocation’[All Fields]) OR
‘random allocation’[All Fields] OR ‘randomized’[All Fields]))
OR randomized [All Fields]) AND (Clinical Trial[ptyp] limiting
to time period of 5 years from September 2012 to August
2017. Following 10 high impact factor dental journal titles
were included: Oral Oncology; Journal of Dental Research;
Dental Materials: Official Publication of the Academy of
Dental Materials; International Journal of Oral Science;
Clinical Oral Implants Research; European Journal of Oral
Implantology; Journal of Clinical Periodontology; Journal of
Dentistry; Journal of Periodontology and International
Endodontic Journal. Journal titled Periodontology 2000 was
excluded as it publishes only review articles and hence we
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included 11th ranked journal title International
Endodontic Journal.

Our search strategy in PubMed database resulted in 568
articles totally. Full texts of all the selected articles were
retrieved and the two authors (UW and MK) independently
screened all the articles against eligibility criteria. Both the
authors analysed full text, and any disagreements were
resolved through discussion and came to a consensus. Data
from the selected studies were independently extracted by
two authors (UW and MK). Significance testing of baseline
characteristics was evaluated in both baseline table
(demographic and clinical) and in the text. Data analysis was
performed using SPSS software version 16 (SPSS, Chicago,
IL). Frequency and percentage distributions were used to
estimate the proportion of articles reporting baseline demo-
graphic or clinical characteristics of the study subjects, and
reporting use of significance tests to compare these basic
characteristics between the study groups.

Results

Totally 568 articles were retrieved from PubMed database.
Forty-seven articles were excluded because they were non-
RCTs. Remaining 521 articles were analysed.

Majority of the RCTs included for the study were human
trials (91.9%). Among the human trials, about 45.9% studies

failed to show the table with baseline demographic charac-
teristics. However, 26.2% studies failed to show the table
with baseline clinical characteristics. This result shows that
more studies reported baseline tables of clinical characteris-
tics (73.8%) than demographic characteristics (54.07%).
Totally, 38.9% of studies did the significance testing for
comparison of baseline covariates/characteristics between
the intervention arms (Table 1).

In the year 2016, the highest percentage (67.6%) of the
human trials reported baseline demographic table; whereas
minimum percentage was observed in the year 2014 (49.6%).
Year-wise comparison also revealed that every year about
70–80% of studies reported table of baseline clinical charac-
teristics. More number of studies applied significant tests to
compare the baseline differences in the year 2014 (43.1%)
followed by 2012 (42.2%) (Table 2).

Discussion

Explicit and error-free reporting of patients’ characteristics in
RCTs is crucial for generalizing the results [10]. CONSORT
statement recommends a table showing baseline demo-
graphic and clinical characteristics for each group. Such
information allows readers to judge how relevant the results
of a trial might be to an individual patient. In this study,
45.9% of the human trials failed to report the baseline demo-
graphic table and 26.2% trials failed to report baseline
clinical characteristics table of each group. Altman and Dor�e
and Assmann et al. found that 8% trials failed to report the
baseline table in reputed medical journals (Annals of Internal
Medicine, NEJM, The Lancet, JAMA and BMJ) [11,12]. Austin
et al. showed that 3.5% RCTs published in the NEJM, JAMA,
Lancet and BMJ in 2007 did not report the baseline table [1].
Knol et al. reviewed RCTs between 2008 and 2010 in seven
medical and cardiovascular journals (Annals of Internal
Medicine, BMJ, Circulation, European Heart Journal, JAMA,
Lancet and NEJM) and reported that 5% trials did not have
baseline table. Recently in 2017, Peterson et al. found that
20% trials of 10 high-impact sports medicine journals did not
report the baseline table [7]. Findings from the above studies
clearly indicate that dental journals less frequently reported
the baseline characteristics table as compared to med-
ical journals.

In this study, 38.6% of the trials performed significance
testing to compare the baseline differences. In previous stud-
ies, 64.8% trials of ten high impact sports medical journal of
2005 and 2015 [7], 38% trials of seven major general medical
and cardiovascular journals between 2008 and 2010 [8],
38.2% RCTs published in four major medical journals (NEMJ,
JAMA, Lancet and BMJ) in 2007 [1], 50% trials of five major
medical journals (Annals of Internal Medicine, NEJM, The
Lancet, JAMA and BMJ) during 1997 [12] and 58% of four
major medical journals in 1987 [11] reported significance
testing of baseline differences between the groups.

Researchers substantiate the use of significance tests for
comparing the baseline differences in RCTs with two reasons:
first, to test the success of randomization and; second, to
assess whether the baseline differences are real or important

Table 1. Descriptive characteristics of selected studies.

N %

Type of study
Human trials 479 91.9
In vitro studies 26 4.9
In situ studies 14 2.6
Animal studies 2 0.38
Total 521 100

Baseline demography table
(Only for human trials)
Present 259 54.1
Absent 220 45.9
Total 479 100

Baseline clinical table
Present 384 73.8
Absent 137 26.2
Total 521 100

Baseline significance testing
Done 203 38.9
Not done 318 61.03
Total 521 100

Table 2. Year wise comparison of studies reporting baseline tables and sig-
nificance testing.

Year
RCTs

Baseline findings

Demography table
(in human trials)a

Clinical
table

Significance
testing

N N (%) N (%) N (%)

2012 45 19 (51.4) 33 (73.3) 19 (42.2)
2013 175 83 (54.2) 124 (70.9) 66 (37.7)
2014 130 63 (49.6) 101 (77.7) 56 (43.1)
2015 119 60 (53.6) 86 (72.3) 43 (36.1)
2016 39 25 (67.6) 30 (76.9) 13 (33.3)
2017 13 9 (69.2) 10 (76) 4 (30.3)
Total 521 259 384 203
aBaseline demographic tables are necessary to be mentioned only in
human trials.
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which can influence (confound) the study results [9].
Contrastingly other scholars consider the application of
significance test after randomization as unnecessary and
have given justification for the above two reasons [6,13].
First, there is no clear threshold of the baseline differences
to test the success of randomization. Randomization is to
avoid selection bias and even a successful randomization
shows statistically significant differences at baseline.
Therefore, the presence of statistically significant difference
does not indicate the success of randomization and its
absence will not compensate for a failed randomization pro-
cess [13,14]. Second, randomization does not guarantee the
baseline balance of covariates and any differences observed
in baseline characteristics are because of chance. Comparing
baseline differences post randomization with tests of signifi-
cance will disregard the chance allocation of participants
[6,9]. CONSORT statement has also opposed such comparison
stating it as illogical and misleading [5]. Evaluation of statis-
tical significances should be applied only for the main
research questions of the clinical trial, i.e. to compare the pri-
mary and secondary outcome variables between the treat-
ment groups. Baseline characteristics are not the primary
outcome variables.

Comparable intervention arms are important at baseline
and should be presented when studies are reported. It is
advised to look for the meaningful difference at baseline
rather than statistically significant differences because trials
are not powered for this purpose [9,15,16]. Meaningful
differences are the baseline differences that can influence
(confound) the results of a trial [9]. Meaningful differences
can be identified carefully with sound clinical knowledge,
research evidence and common sense [6,14]. They should be
adjusted using analysis of covariance regardless of the
presence or absence, or significance or non-significance, of
baseline imbalances [6,12]. One should also be aware of
inappropriate selection of covariates for adjustment can
result in erroneous estimates [1].

Conclusion

It has been found that several RCTs in the leading dental
journals have failed to report baseline tables and allowed
erroneous statistics of using significance testing to compare
baseline characteristics between intervention arms. Our study
suggests greater consistency in reporting of RCTs and
researchers should make the statistical concepts clear before
considering them.
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