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ABSTRACT 

Review of statistical methods reported in oral presentations during seven Greek national 

anesthesiology conferences   

Aslanidis T, Charitidou S, Matiaki E, Milonas A, Georgopoulou E, Anagnostara E, Aslanidis K  

The application of statistical methods in order to extract safer conclusions from samples of medical 

data has become a key methodology for synthesis and evaluation in any medical research. This stu-

dy makes a retrospective overview of statistical methods used for oral presentations in the summa-

ries of Greek anesthesia conferences and tries to “capture” the change in the use of statistics in rece-

nt years. Nine hundred and twenty five oral presentations from seven Greek anesthesia conferences 

were included for further analysis. The results, recorded an increase of randomized studies, the ma-

jority of which, had the character of single-blind study, using relatively small samples (n=31-51). 

Nevertheless, there is a trend towards studies with larger samples. References to the software used 

for processing of data also increase over the years. The majority of statistic analyses are done by u-

sing descriptive statistical methods.Tests for normality of the data are presented in the last conferen-

ces, but there is no reference to the power of any study. Extrapolations are mainly based on p value, 

although, over the years, the use of confidence intervals is appearing also as an alternative. Finally, 

more and more and different methodologies and statistical analysis tests are being selected. Althou-

gh these findings refer to only 25% of all abstracts of the 28 conferences carried out until the begin-

ning of this study (2009), they give us a first insight 

look on the use of statistics among Greek anes-

thesiologists. The last seems to ameliorate as the e-

ducation in that field getting better with time. 
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INTRODUCTION  

Scientific knowledge begins from experience. 

Thus in early stage, science is a systematic ga-

thering-recording of primary data. Further data 

analysis creates relations between the observed 

and the expected,therefore creating the concept 

of prognosis. Statistics is the mathematical sci-

ence of stochastic model application in order 

to describe natural phenomena and create more 

objective relations between primary “real-ex-

perience-induced” recorded data. Why use sta-

tistics? Because natural phenomena have an in-

tense probabilistic character; and because the 

same causes (data) can have a variety of 

results
1
.  

Biostatistics (referred also as biometry or bio-

metrics) is the application of statistics to a wi-

de range of topics in biology and medicine. Its 

utility lies upon the fact that it quantifies the 

uncertainty and, in that way, helps us making 

the best of the available decisions
2
.  

Furthermore,anesthesiology practice includes a 

continuous gathering, evaluation and analysis 

of data out of a minor sample (one patient) and 

management of that information in accord to 

previous statistical conclusions from previous 

samples (i.e. scientific knowledge). 

Hence, statistical education of anesthesiology-

sts today is becoming an essential aspect of 

their training. This study is a retrospective o-

verview of statistical methods as reflected in 

the summaries of oral presentations in Greek  

 

anesthesia conferences and to detect the chan-

ge in the use of statistics in recent years.  

 

MATERIAL AND METHODS 

Initially, all oral presentations from the eigh-

teen first conferences of Greek Anesthesiology 

Society and the first ten conferences of the 

Greek Society of Anesthesiology and Intensive 

Care of Northern Greece were gathered.  Then 

with help of a web-based random number 

generator(www.psychicscience.org/random.as

px) 2401 sequences of 28 numbers were crea-

ted. The seven more often appeared numbers 

were chosen. The latter corresponded to 2
nd

, 

6
th

,7
th

,8
th

,9
th

 and 10
th

 conference of Greek So-

ciety of Anesthesiology and Intensive Care of 

Northern Greece and the 17
th

 conference of 

Greek Anesthesiology Society.   

Oral presentations from the aforementioned se-

ven conferences were randomly appointed to 

five researchers. Parameters about statistical 

methods (like study design, sampling, descry-

ptive and inferential statistics) used in each 

presented study were recorded. The aim of the 

study was to record the use of statistic and not 

to assess the methodology of each study, so it 

was considered a priori that the choice and use 

of recorded statistical methods were the appro-

priate one.  

 Final data records were rechecked from a 6
th

 

independent researcher and then further analy-

http://www.psychicscience.org/random.aspx
http://www.psychicscience.org/random.aspx
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sis was conducted with Microsoft Office Excel 

2007,modified with Deakin University XLSta-

tistics
®
 10.30.10 and Analyse-it Software Ltd. 

Analyse-it
® 

SE 2.22 tools. Results are presen-

ted as descriptive statistics,while choice of me-

asures of dispersion was based on the most re-

liable representation of the sample. 

 

RESULTS 

In the final data analysis there were included 

records from 925 studies. The average number 

of studies presented per conference (s.p.c) was 

132 (range 87-174); the thematic distribution 

of which is showed on table 1.  

Table 1. Coverage distribution per subject 

section per conference. A trend with relative 

change through time is also displayed. 

 

More than half of the studies (480) were expe-

rimental and 445 were observational. The ma-

jority of the latter were retrospective (average 

18, 84 s.p.c.), while on the other hand most of 

the experimental ones were with serial control 

(average 27,42 s.p.c.). The rest types of study 

designs are presented in table 2. 

Table 2. Study design distribution.  

A) Obs. (Observationals) B) Exp. (Experimentals) 

 

Sampling randomization and blinding were al-

so recorded.In regard to sampling, in the first 2 

conferences the ratio of randomized to non-

randomized experimental studies was 11:28,5 

per conference  

This relationship is reversed in the rest, more 

recent, conferences to 40,2:20,5s.p.c. Apropos 

blinding, though the majority of the presentati-

ons referred to single blind studies (average 

77,5s.p.c.) and only an attempt for triple blind-

A)Obs. 
Year of 

Confe-

rence 

Case 

report 

Meta- 

Analysis 

Obs. 

Desciptive 

Obs. 

Cohorts 

Obs 

Retro-
spective 

Historical 

Retro-
spective 

Survey 

1992 6 0 42 23 6 0 2 

2000 3 1 15 3 8 0 1 

2002 3 1 13 10 28 2 1 

2004 1 0 25 13 26 3 0 

2006 14 0 3 1 27 0 7 

2007 14 3 6 23 22 3 11 

2008 16 2 15 21 12 18 4 

B)Exp. 

Year of 

Confe-

rence 

Parallel 
Control- 

Randomised 

Parallel 
Control- 

Non 

Randomised 

Serial 
Control- 

Self 

Control 

Serial 
Control- 

Cross- 

Over 

With 
External 

Control 

(historical 
data ) 

Without 
Contol 

1992 4 33 5 0 1 7 

2000 18 24 9 0 0 4 

2002 37 26 5 1 0 13 

2004 38 20 8 0 0 5 

2006 43 19 16 0 0 5 

2007 64 18 7 0 0 3 

2008 19 21 5 0 0 2 
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ing was recorded, a tendency towards increa-se 

in open study design was revealed (Figure1). 

Figure 1. Distribution of prospective studies 

according to blindness design (blue-single 

blind, red-double blind, green-triple blinde, 

puple-open). 

 

Sampling records revealed a tendency towards 

larger studies. From 1992 to 2008 the range of 

the means for sampling was 90 to 252 with 

tendency equation f(x)= 6,692x
2
-30,609x+132,49 

(R
2
=0.833). On the other hand, the range of the 

medians of the studies was 31 to 50 (tendency 

equation f(x)=-1,208x
2
-10,57x+23,35 (R

2
=0.709); 

the difference is probably due to conduction of 

larger studies in more recent years (Figure 2).  

 There was no report about power (i.e. minimi-

zing error type II) calculation.  Reference to 

the software used for data analysis is more of-

ten from 2004 and on. Interestingly, where the-

re is mention to software, 59,6% of the authors 

preferred IBM SPSS for their analysis, while 

the rest 40,4% of them referred to MS Office 

Excel. 

Figure 2. Bar chart of distribution of samples 

(n) used in the studies presented. 

 

Descriptive statistics appeared in 627 studies. 

Measures of dispersion were the most popular 

way (used from 83,2% of the authors) to de-

scribe the sample, while other used graphical 

(7.9%) or mixed (8,9%) summaries.  

Reference to normality tests appear also more 

often from 2006 and forward. Nonetheless, ve-

ry few studies actually specify the test they u-

sed. Whenever it is specified, Kolmogorov-

Smirnov criterion is the one of the two methods 

(in 75% of the studies) mentioned and Shapiro 

-Wilk (W-test) is the other.  

 Hypothesis testing was mentioned in 857 stu-

dies. Yet, in the majority of them conclusion a-

re extracted from descriptive analysis, while 

few are those who based their conclusion on p 

value calculation (yet fewer studies specify 

that value); only from 2007 and forwards, con-

fidence intervals appeared in oral presentati-

Frequency distribution 

No of studies 
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ons. Unfortunately, there is still a scarce mino-

rity of studies that did not clarify the way au-

thors reached their conclusions. (Figure 3).  

Figure 3. Way of conclusion reaching. (1-p 

value, 2-descriptive statistics, 3-not mentioned). 

 

 

Finally, even though a variety of tests was u-

sed for inferential statistical analysis, a clear 

preference to t test, Mann -Whitney U test and 

chi-square (τ
2
) test was recorded.  

 

DISCUSSION 

Statistics in medical research first appeared in 

1917 when A. Cohn used them for studying 

the effect of digitalis in pneumonia, but it is 

not until David Sackett invented the term “evi-

dence-based medicine” in 1992 that interest a-

bout statistics increased. A query in Pubmed a-

bout statistics in medical research retrieves 

1917 results for year 1991 and 8133 for year 

2011, while query with term “statistics in ane-

sthesiology” reveals the same tendency (45 re-

sults in 1991 and 307 in 2011)
3
. 

In regard to anesthesiology in Greece, no pre-

vious attempt had been made to photograph 

the use of statistics either in published articles 

or during meetings. 

The results of our analysis show that the majo-

rity of presented studies were based on obser-

vational designs, mainly retrospective, althou-

gh there is a tendency towards increase of sur-

veys or meta-analyses. An attempt in recent 

years for larger samples is also defined, even 

though the average number of the sample re-

mains the same. The inversion of the randomi-

sed to non-randomised studies ratio may be ex-

plainned by an effort to minimize systemic bi-

as. Yet, lack of reporting calculation of power 

remains an issue. Open label studies seem to 

increase versus a decrease in single blind desi-

gns and meanwhile, number of double blind 

studies remains constant. An also interesting 

discovery is that statistical software used for 

data analysis is rarely mentioned. However 

when a report was done about it, only two pa-

ckages are recorded. The majority of authors 

chose numerical summaries for describing the-

ir sample, and very few mentioned conduction 

of normality tests. The latter may be conside-

red a form of word/space economy. Finally, in-

ferential statistics are mainly based on p value 

calculation; maybe because this way of hypo-

thesis testing is simpler or because most physi-

cians are familiar with this method
4
. 

Confer. 

1 

2 

3 
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Even though, the aforementioned conclusions 

are in regard to the quarter of the total number 

of studies presented in the 28 Greek anesthe-

siology conferences conducted till the start of 

this study (2009), yet they give us an overall 

impression of the use of statistics throughout 

time among anesthesiologists and intensivists 

in Greece. 

There are few studies in the literature about u-

se of statistics in oral presentations or posters 

during anesthesiology conferences
5
. Most of 

the published studies record the use and evalu-

ate the adequacy of statistical methodology ap-

peared in anesthesiology journals
6-10

. Yet, all 

of them highlight the frequency of erroneous 

use of statistics in anesthesiology articles and 

the fact that as a result of marked advances in 

the use of statistics in anesthesiology journals, 

readers are seeing more applications of higher-

level statistics. Readers must therefore acquire 

greater knowledge of statistics in order to un-

derstand the methods used in original research 

publiccations.Moreover, higher level statistics 

ensure a better “fate” for the study
11

. 

Based on the above-mentioned, there are seve-

ral suggestions that could improve future use 

of statistics in studies presented in national 

conferences. Report to statistical software used 

for data analysis is an easy but essential first 

step. The variety of available tools is increa-

sing. But, when choosing an analytical tool to 

use, there are many factors to consider. Does it 

run natively on your computer? Does the so-

ftware provide all the methods you use? If not, 

how extensible is it? Does that extensibility u-

se its own language, or an external one (e.g. 

Python, R, SQL, C) that is commonly accessi-

ble from many packages? Does it fully support 

the style (programming vs. point-and-click 

GUI) that you like? Are its visualization 

options (e.g. static vs. interactive) adequate for 

your problems? Does it provide output the fo-

rm you prefer (e.g. cut & paste vs. LaTeX inte-

gration)? Does it handle large enough data 

sets?  Do your colleagues use it so you can 

easily share data and programs? Can you af-

ford it? Even though SPSS and MS Office Ex-

cel are the most popular packages in our study, 

this is not the case worldwide, where R and 

SAS are gaining more users
12-14

.  

Apart from this, obligatory reference to norma-

lity test selected is also essential for better pre-

sentation of the results. Specification of test 

(e.g. Shapiro-Wilk or Anderson-Darling) shou 

ld also be an aspect the authors should be care-

ful about. The same could apply for power re-

port, yet regulations for specific value (0.8) 

could be more lenient than in journals
15-16

. 

Finally, an effort should be made to decrease 

the use of calculation of p value for hypothesis 

testing, as the method has a lot of disadvanta-

ges, the detailed report of which is beyond the 

scope of this article. Confidence intervals or 
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Baye’s theorem application seem to be more 

reliable alternatives
3,17-21. 

So, should we become statisticians? Education 

of every physician in biostatistics is essential 

not only because conducting trials is easer, but 

because critical evaluation of different infor-

mation is better in every day practice. Never-

theless, the reply to the question is no; the an-

swer lies within better understanding of the 

concepts behind statistics and closer coopera-

tion with a statistician. Proficiency in the use 

of computational tools helps, but the “mathe-

matical physiology” under the calculation is 

what makes the difference. And, in one way or 

another, the question will be always the phy-

siology of the patient standing in front of us
21

. 
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