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Abstract:

The aim of this study is to determine statisticewledge of physicians and students according tio the
major branches and statutes and find out theirghtsuon the importance they give to the biostatstiducation
and finally decide at which semester the biosiafistducation should be given.

The questionnaire was applied to 498 undergradiiatients, 103 resident physicians and 94 acadéafidrs
Medical School.

According to the data, the first choice of the stuts and the residents is that the biostatistiosattbn
should be given at the beginning of the residelidg.seen that there is a correlation betweendagree with
biostatistics is useful for career and being agvitle biostatistics is very important for medicingence. Our
results indicate that there is no significant défece on the level of the statistics knowledge betwthe
undergraduate students and the resident physidRassdents, who are involved in the researchesigaiement
both on knowledge of general statistics and tagth as non-parametric statistics and sampling tqaks. Also
another surprising result has been discoveredstrapling knowledge of the academic staff is quisufficient.

In the light of those findings, we believe thatajranportance should be given to the biostatistics
education so that the biostatistics educationimifirove physician’s analytical thinking ability, derstanding
and interpreting statistical results in medicatig#g. Hence they will manage to use statistics gnigp
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1. INTRODUCTION

Biostatistics is an applied science for biologydimal and health sciences (Bjostatistics has been
recognized as a discipline since less than 60 yaatshe growth of science is observed with thevthiaf
systematic medical research in the United Kingdarh@nited States in the late 1940s (2).

The establishment of Biostatistics as a departinentirkey began at early 1980s. Before then the
biostatisticians were working under the public Hedepartment. Today, there are 19 Biostatistigsaenents
among 44 Medical Schools in Turkey. Biostatist&sisually thought as an obligatory course in thgehr.
Unfortunately at the medical schools without Bitistecs Departments, the course is taught by th&uators
who are not biostatisticians and consulting is ftest by non-biostatisticians.

It is a common idea that there are some seriofisulifes in the biostatistics education. Some osasof
that are as follows: while students and physicamesvery well motivated about study of medicinemimor
branch of basic sciences, they are not well matv@&nough about studying of statistics. In additthat there
is a wide variety on mathematics knowledge, abditgl interest among the students (3). That kirdif6€ulties
cause the reduction of productivity and permaneidhe statistics knowledge.

Many biostatisticians have been witnessed thanhduhie statistical consultancy many physiciansitidiat
they didn’t give enough importance on statisticewkhey were students. Hence from the beginnirtgeof
undergraduate education, at which semester andssenrsi¢he biostatistics education should be gigghe
medicine students and physicians is an importaestipn. As undergraduates their main aim is to gass
course, but for physicians embarking on their oesearch, even if only temporarily, the motivatisiid obtain
sufficient understanding of basic statistical melilogy. The depth of knowledge that they will reguinay not
be apparent initially but will increase the longjeey stay in research (4}.is well known that undergraduate
courses in medical statistics are not particulpdgular among the students. There are severalg@ssasons
for this. As Altman pointed out that statisticaisery different subject from those on which thedsnts spend
most of their time (4).

Another consideration for us is to decide whichistigal methods are mostly needed for the students
physicians and academics. Hence the main aim @6thdy is to focus on which subjects of statidties
students and the physicians should have profici@ecgrding to their statutes and major branchesetficine
(basic, internal and surgical) and also find oetithportance they give to the biostatistics. ClgaHese
findings will help us to decide at which semestemedical education the biostatistics educatiorughbe

given.



2. MATERIALSAND METHODS

The questionnaire is responded by 498 undergradtiadents (1 year: 224, ' year: 93, 8 year: 51, ¥
year: 54, 8 year: 22, and'®year: 54); 103 resident physicians, 94 acaderait (20 specialist physicians, 23
assistant professors, 26 associate professorgpgispors) in Uludag University, Medical Schoollarkey. At
the first part of the questionnaire 4 questionsevaked: The subjects were asked if they thinkditlagr the
biostatistics course is useful or not for theireearin the future (completely disagree: 0 — congtyedgree: 4), at
which semester or semesters the biostatistics &dnchould be given, also they were asked how much
importance they gave to the biostatistics (not irtgodt: 0 — very important: 10), and finally if tsudents or
residents had worked in a research on health.

At the other part of the questionnaire the subjaete asked which statistics methods, tests athhigaes
among 54 different tests they know. The subjecteweasked about their complete knowledge on nugho
tests and techniques, but only their general kndgdeabout these methods, tests and techniquéd® In t
guestionnaire methods, tests and techniques aopenicas “general statistics knowledge”, the tofhicsight in
undergraduate course is defined as “the topicsidtedd by curriculum” and the subjects that are hotght in

undergraduate course are classified as “the tapitsf curriculum”, “parametric tests” and “non-paretric

tests”,

” o

multivariate methods”, “sampling methodsid “survival analysis methods”. The statisticswisnlge
of each subject is obtained as a ratio by dividimgnumber of methods, tests and techniques tmtakenumber
of methods, tests and techniques in that group.médicine students were not taken into accoung¥atuating
the knowledge on “the all methods, tests and teghes”, “the topics aren’t thought in undergradwaterses”,
“multivariate analysis subjects” and “survival ayg$ methods”. The second part of the questionneé® not
applied to the %year students since they had just taken the bistita course.

Another part of the questionnaire in our study waepared to decide the course hours, applicatindgre
curriculum of these courses. The question on ‘tipéct included by the curriculum” and “the topibattare out
of the curriculum” are applied by taking accourg tommon courses that are thought in biostatiatitise
medical schools.

In this study, Shapiro-Wilk and Kolmogorov-Smirnbiiefors normality tests were applied in order
to check if the values of the variables are norynditributed. The variables had not shown normal
distribution. For comparison Kruskal-Wallis testsldMann-Whitney U test were applied with significan

level of a=0.05. The correlations among the variables weasnixed by Spearman Rank Correlation



Coefficient. After post-hoc comparisons, Bonferrooirection was applied and then the new resulting

significance level b =1- 1-a)¥* ki number of groups) was taken into account.

The median, first quartile (Q1) and third quar(i@3) values of statistics knowledge describe thmkntest

ratio for the related subject.

3. RESULTSAND DISCUSSION

The increment of knowledge with the improvementhef tools used for obtaining knowledge and the
complex structure of the knowledge require the ssitg for the analysis of the data and we know ihanly
provided by statistics (5). With that developmennzgentioned by Sahai and Ojeda (1) physicians tret staff
interested in medicine notice that they need biissies principles and methods. Over the past desathe use
of statistics in medical journals has increasedh lmotjuantity and in sophistication (6, 7). The elepment of
statistical software and computer are parallel witit improvement (8). Although disadvantage of thi
development is not often recognized by consumees#arch; the statistical errors are so commorighat
believed that almost 50% of medical literature $tasistical errors (4). Hence the importance gitethe
biostatistics education continuous to increase.

With the increment of importance given to biostatsseducation it is important to know the thouggiteut
the usefulness of biostatistics courses and theritapce in medicine science by their statutesdtfiteon to
this, it is important to know the level of statistiknowledge in order to solve the problems thatioduring
biostatistics education and also it is importamtdianning of curriculum for both undergraduate graduate
education.

Biostatistics course in Medical Schools in Turkewbligatory for undergraduate education, but for
residency, it is not obligatory. The Biostatistiazirse hours per semester in Turkey in medicaldshahange
between 22 and 100 hours, with 60 hours meandatdrerror of mean: 5.61). In 66.60% of these naddic
schools applied courses are also given. The apiplicaourse hours change between 4 and 45 houns2&it
hours mean (SEM:3.77). The ratio for applicatioB3s33% (SEM:3.83, min: 16.67 and max: 50.00). &tioa
is given by computers 55.5% of these facultiestarchumber of students per computer is 1.70 (A.23)),

Biostatistics courses in medical schools in Turglegnge both in course hours and curriculum of the
courses (Table-1). In most medical schools apjiinas made by computers. However differences easden

country by country also faculty by faculty (1, 9).



Table-1: The curriculum of Biostatistics Departments that iar School of Medicine in Turkey

Curriculum topicsthat are common Curriculum topicsthat are not common

Definitions and terms Statistical methods in meldica
Ways of data collecting Survival analysis

Summarize the data Diagnostic tests

Graphs ROC analysis

Means Hospital statistics

Measures of distribution Power analysis

Sampling Clinical decision making methods
Probability Time series analysis

Binomial distribution and its probability ~Statisgicelated with the population
Poisson distribution and its probability  Criterimentifying health level
Hypothesis Lists classifying diseases
Normal distribution

t distribution

Chi-square distribution

Non-parametric tests

Regression

Correlation

Analysis of variance

Birth rate, mortality, morbidity

Writing report

61.90% of undergraduate students (299/483), 54 d@ft¥#sident physicians (55/101), and 75.53% of
academic staff (71/94) agreed the biostatisticsssahould be taken during undergraduate educddimnever
the choices of academic staff are different fromchoices of students and residents (p<0.05, px0.01

54.04% of undergraduate students (261/483), 86 d#¥sidents (87/101), and 96.81% of academic staff
(91/94) think that the biostatistics education stidne taken during the residency. There are sicpnifi
differences among three groups (undergraduate raisidesidents p<0.001, students-academic staffo@40
and residents-academic staff p<0.01).

From the beginning of undergraduate education theilend of the residency, the first choice ofstuglents
and the residents is that the biostatistics edoicatihould be given at the beginning of the resigeand should
be given at the first year of the undergraduatdystind the beginning of the residency for the agadstaff
(Table-2).

The belief that biostatistics education is necgssamore common among the academic staff than the
students and the residents. Belief that takindotbstatistics during the residency is differ amaimg students,

the residents and the academic staff. That belerEases with the increase in statute.



Table-2: The distribution of choices for the length of batsttics course for undergrads, residents and atade

staff*.
Student (n=483) Resident (n=101) Academic Staff (n=94)
Class % n Class % n Class % n
At the 24.22 117 At the 25.74 26 1¥ classand at 11.70 11
beginning of beginning of the beginning of
residency residency residency
6" class 17.81 86 Middle of 9.90 10  Atthebeginning 10.64 10
residency of residency
1% class 11.80 57 6"classand  7.92 8 Middle of 10.64 10
at the residency
beginning of
residency
Attheend of  9.11 44  1%classand  5.94 6 2" classandat  7.45 7
residency at the the beginning of
beginning of residency
residency
5" class 5.18 25  Attheendof 5.94 6 5" classand at 6.38 6
residency the beginning of
residency
6" class and at 5.32 5
the beginning of
residency
Other 31.88 154 Other 44.56 45 Other 47.87 45

*The cells that are chosen less than 5% are neingiv

According to the results of our study, studentmeflical school do not believe that biostatistiascadion

provides an additional benefit for their occupasibbcareer. But the academic staff believes thatthtistics

courses certainly provide an additional benefitthair career. The thoughts of the residents onigisae lies

between that two groups. Believing on benefitsioétatistics course gets more common with higheitjpm of

the statute (Table-3). As mentioned by Sahai amdl®[3) one reason why they don’t believe the amfdit

benefit of biostatistics course is, students oficadschool do not plan academic career for theréutEven if

they plan academic career they do not notice tlpoitance of the biostatistics course at the begmof their

study.



Table-3: The descriptive values and comparisons of the batid¢aking biostatistics course is useful for
occupation and the importance given in medicinersm@ according to the statutes

statute Do you agree with the idea that taking What is the importance of biostatistics in
biostatistics course of a physician is useful for medicine science? (min-max:0-10)
his/her occupation? (min-max:0-4)
n Median Q1 Q3 n Median Q1 Q3

1% class (1) 222 1.00 1 2 217 5.00 3 7
2" class (2) 91 1.00 1 2 92 5.00 2 7
3% class (3) 51 1.00 1 2 51 4.00 3 7
4" class (4) 54 1.00 1 2 53 5.00 2 8
5" class (5) 22 1.00 1 2 22 5.00 4 8
6" class (6) 54 1.00 1 2 54 5.00 3 7
Resident (7) 102 2.00 2 4 102 8.00 7 10
Specialist(8) 20 4.00 3 4 20 10.00 8 10
Assistant 23 4.00 2 4 23 9.00 8 10
Professor (9)
Associate 26 4.00 3 4 26 9.00 8 10
Professor
(10)
Professor 25 4.00 3 4 25 10.00 8 10
(11)
p value <0.001 <0.001
(0=0.05)

1-7,8,9,10,11 1-7,8,9,10,11
Post Hoc 2-7,8,9,10,11 2-7,8,9,10,11
Results 3-7,8,9,10,11 3-7,8,9,10,11
(0*=0.005) 4-7,8,9,10,11 4-7,8,9,10,11

5-7,8,9,10,11 5-7,8,9,10,11

6-7,8,9,10,11 6-7,8,9,10,11

7-8,10,11

When we evaluate the results according to the géaegas of medicine, being agree on the belief of
necessity of taking biostatistics course is highbfasic, internal and surgical medicine physiciand they don’t
have any disagreement (Table-4). The belief of s&teof taking that course is higher among inteamal
surgical specialists than the residents. There idifference about thoughts among the basic mealicin
physicians according to their statutes (Table-5).

Table-4: The descriptive values and comparisons of thebeti taking biostatistics course is useful for
occupation and the importance given in medicinersm@ according to basic, internal, surgical phgsigi

Do you agree with the idea that taking What is the importance of biostatistics in
biostatistics course of a physician is useful for medicine science? (min-max:0-10)
his/her occupation? (min-max:0-4)

n Median Q1 Q3 n Median Q1 Q3
Basic 35 4.00 2.00 4.00 36 9.00 8.00 10.00
Sciences
Internal 101 4.00 2.00 4.00 100 9.00 8.00 10.00
Sciences
Surgical 60 3.00 2.00 4.00 60 8.00 6.00 10.00
Sciences
p value 0.055 0.003
(0=0.05)
Post Hoc Surgical -Basic p<=0.017
Results Surgical -Internal p<=0.017
(0*=0.017)




Table- 5: The descriptive values and comparisons of theebeti taking biostatistics course is useful for
occupation and the importance given in medicinersm@ according to residents and academic stafisich
internal and surgical sciences

Do you agree with the idea that taking ~ What is the importance of biostatistics in
biostatistics course of a physician is useful  medicine science? (min-max:0-10)
for his/her occupation?
(min-max:0-4)

n Median Q1 Q3 n Median Q1 Q3
Basic Resident 11 4.00 2.00 4.00 12 10.00 8.25 10.00

Sciences

Academic 24 4.00 3.00 4.00 24 8.50 7.25 10.00

Staff

p value 0.740 0.280
Internal Resident 57 3.00 2.00 4.00 56 8.00 7.00 10.00
Sciences

Academic 44 4.00 3.25 4.00 44 10.00 9.00 10.00

Staff

p value <0.001 <0.001
Surgical Resident 34 2.00 2.00 3.00 34 7.50 4.75 8.25
Sciences

Academic 26 4.00 2.00 4.00 26 8.50 7.00 10.00

Staff

p value 0.001 0.007

The belief that the biostatistics course providdditional benefit on their career is lower as expd@mong
the student who worked in a health research sihagients who have never worked in that kind ofaede For
residents, this belief is more common among théqgiaants of a research on health (Table-6).

Table-6: The descriptive values and comparisons of thebeti taking biostatistics course is useful for

occupation and the importance given in medicinerszg according to the students’ and residentsigiaating
in a research

Do you agree with the idea that taking What is the importance of biostatistics in
biostatistics course of a physician is useful medicine science? (min-max:0-10)
for his/her occupation?
(min-max:0-4)
n Median Q1 Q3 n Median Q1 Q3
Student  Participate 80 1.00 1.00 2.00 81 5.00 3.00 7.00

ina
research
Not 408 1.00 1.00 2.00 404 5.00 3.00 7.00
participate
ina
research
p value 0.932 0.995

Resident Participate 83 3.00 2.00 4.00 82 8.00 7.00 10.00
ina
research
Not 19 2.00 1.00 2.00 19 7.00 4.00 8.00
participate
ina
research
p value 0.005 0.005




According to the results of our study, when thautiftts of the students and the physicians on the
importance of biostatistics for medicine are corepathere are differences among the students grsiéind
academic staffWhile the students of medicine give medium impar&gmphysicians give higher importance.

When it is examined according to different areametlicine, basic, internal and surgical physiciasigeve
that the biostatistics has a great importance fedinine. But this belief is higher for basic anteimal
physicians than the surgical physicians (Tabld-4).the academic staff, this belief is higher thanresidents
among the internal and surgical physicians. Bubfsic science physicians, there is no differemeersy the
residents and the physicians (Table-5).

On the other hand there is no difference betweenhbughts of the students who worked in a medical
research and who have never worked in a medicaarels. But the residents who worked in a reseaixeh g
more importance to the biostatistics than the ergglwho have never worked in a research (Table-6).

There is a correlation between being agreed ortdiisics as a course provides additional benafit a
biostatistics as a science provides an additiomeaéfit to medicine science (r=0.673; p<0,001). Hethe
importance of biostatistics should be perfectlylaixped to the students. In order to provide thispreentioned
by Sahai and Ojeda (3) the biostatistics instrushamuld seek the direct classroom participatioa physician
who could attest to the relevance of biostatigticsiedical research and practice. One of the bags wf
motivating the students to take the study of gieiseriously is to give examples of proper usesthe misuses
of statistics from the medical literature (3). Herthe students will find an opportunity of undenstiag the
importance of biostatistics in medicine science tad will help an increase on the belief that tatistics
course provides an additional benefit on their egras a result effort on the course will increase.

When the levels of knowledge are compared (theestisdvere not asked to join that part of the stuidig
statistics knowledge of residents are lower thanaitademic staff for general statistics topics.fBusurvival
analysis, only the specialists’ statistics knowkedghigher than the residents. For the subjeatsate out of
curriculum, the residents’ statistics knowledgtiger than the specialists and the associate mofesFor
multivariate methods, the statistics knowledgehefphysicians is lower than for the other statissigbjects and

there is no difference between the residents amdt¢hdemic staff (Table-7).



Table-7: The descriptive values and comparisons of thd leMenowledge on statistics subjects according to
the statutes

Statistics subjects

Statute =
2 > B Q
2 % g g g § g § % —ne =9
- e 883 83 S8 Se8 §%
=5 5S¢ 5% 53t 5T S5 ETs iE
GE &g 28 L3 23 SE B&E OB
S1(%) S2(%) S3(%) S4(%) S5(%) S6(%) S7 (%)S8 (%)
29 Year Median 0.00 28.57 7.14 16.00 - - - -
n=93 (2) Q1 0.00 0.00 0.00 0.00
Q3 2500 57.14 2857 52.00
39 Year Median 8.33 14.29 7.14 20.00 - - - -
n=51 (3) Q1 0.00 0.00 0.00 0.00
Q3 4167 2857 14.29 36.00
4" Year Median 0.00 14.29 7.14 12.00 - - - -
n=54 (4) Q1 0.00 0.00 0.00 0.00
Q3 16.67 28.57 16.29 20.00
5" Year Median Q1  0.00 7.14 7.14 14.00 - - - -
n=22 (5) Q3 0.00 0.00 0.00 3.00
2500 17.86 8.93 22.00
6" Year Median 8.33 14.29 7.14 12.00 - - - -
n=54 (6) Q1 0.00 0.00 0.00 4.00
Q3 25.00 1429 1429 24.00
Resident Median 0.00 0.00 7.14 8.00 3.70 0.00 0.00 5.56
n=103 (7) 01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Q3 0.00 28.57 14.29 20.00 7.41 0.00 33.33 12.96
Specialist Median 0.00 42.86 39.29 34.00 9.26 0.00 33.33 22.22
n=20 (8) Q1 0.00 14.29 16.07 11.00 0.00 0.00 0.00 6.94
Q3 8.33 82.14 50.00 52.00 21.30 14.58 58.33 33.33
Assistant Median 0.00 28.57 28.57 28.00 7.41 0.00 0.00 14.81
Professor Q1 0.00 14.29 14.29 20.00 0.00 0.00 0.00 11.11
n=23 (9) Q3 8.33 71.43 35.71 36.00 14.81 8.33 66.6727.78
Associate Median 0.00 57.14 35.71 32.00 7.41 0.00 0.00 22.22
Professor Q1 0.00 28.57 19.64 20.00 0.00 0.00 0.00 11.11
n=26 (10) Q3 10.42 85.71 50.00 53.00 15.74 833 6®6. 31.94
Professor Median 0.00 42.86 14.29 20.00 3.70 0 0.00 11.11
n=25 (11) Q1 0.00 14.29 7.14 16.00 0.00 0.00 0.00 7.41
Q3 4.17 71.43 32.14 40.00 7.41 8.33 16.67 22.22
p value 6=0.05) <0.001 <0.001 <0.001 <0.001  0.004 0.063  D.03 <0.001

S1@*=0.005)  3-7,9,11,6-7

S2 @*=0.005)  2-7,10;3-9,10,11:4-8,9,10,115-8,9,10,116-8,9,10,117-8,9,10,11
S3 @*=0.005)  2-8,9,10;3-8,9,10,114-8,9,10,115-8,9,10,116-8,9,10,117-8,9,10,11
S4 *=0.005)  3-10;4-8,9,10,115-8,9,10;6-8,9,10,117-8,9,10,11

S5 @*=0.010)  7-8,10

S7 @*=0.010)  7-8

S8 (*=0.010)  7-8,9,10,11

It is seen that the statistics knowledge of redileninsufficient. Hence a general biostatisties build up
their knowledge should be given to residents ab#ginning of the study.

Multivariate statistical methods are not sufficlgrknown by the physicians. These methods needraxivh
mathematical basis and the use of them needs @iz In our study the subjects weren’t asketigfythave
complete knowledge about the test, only their galriegrowledge about the test and the aim of usiagttst

were asked. Hence the physicians may find thelisitzs knowledge sufficient and they may not cdnau

10



statistician. That may lead them to use univatiat@niques instead of the one that must be usesteldre, we
believe that it is essential to give general infation about the aims of use of multivariate sta@dtmethods.

The statistics knowledge is compared with eachrdifieaking account the topics included by the
curriculum; parametric tests, non-parametric tasts sampling methods. Also the students joindtisopart of
the study. Results indicate that the statisticastedge of the students is lower than the acadetaftfer
parametric tests, non-parametric tests and thegdpeluded by curriculum. This result is even ddéir the 2°
year students who took the biostatistics courgherprevious year. But the result for sampling rodthis vice-
versa. The level of sampling knowledge 8fy&ar students is higher than the residents, assigtofessors, and
professors. The statistics knowledge of the/éar students is higher than the residents (Table-

It is common idea that students intend to forgetkthowledge they learned in biostatistics coursa sdter
the course. The reasons of that are they do ndy #mpknowledge they had and they do not follow thedical
literature during undergraduate study. Of couresétreasons are related with the teaching methgylolo
furthermore they do not believe the additional ti¢ioé¢ the biostatistics course to their careensntioned
above.

After this evaluation another issue that must keranto account is the sampling methods that shoul
especially be thought to the academic staff. Wadademic staff's sampling knowledge of statistickigher
than the students, it is an unexpected resultiiegtare poor in sampling. Actually students’ stits
knowledge is not higher for sampling methods themany other topics. The academic staffs’ stasistic
knowledge is lower for sampling methods than theeotopics (Table-7). The academic staff needste h
statistical tests in order to get the results,thete is not an obligatory reason to learn samptiethod. Hence
they do not have enough motivation to learn thesthads. Our results indicate that the sampling kedge of
academic staff is quite poor.

There is no significant difference among basicgrimal and surgical physicians by their generaisties,
multivariate methods, non-parametric tests, sargptiethods and topics out of curriculum, but there i
significant difference for parametric tests, sualianalysis methods and topics included by cumiculThe
level of knowledge is higher for the basic sciephgsicians than the internal physicians for thedemcluded
by curriculum and parametric tests. As expecteissical ability for survival analysis is higharrfthe internal

physicians than the basic science physicians (Téble

11



Table-8: The descriptive values and comparisons of the lef/khowledge on statistics subjects according to
the physicians in basic, internal and surgicalrases

= 0 o
2 4 < —_ 2. B
SN 55 B 4,8  EE &
= e s % < 23 SE &= © @
£33 oS 5 =2 °3 =¥ 2 =
S O E o 0 = 0 5 S O S 0o —
= : L > L 0 = C S c Q
5T S8 5% 5°s 8% 5% ST 5@
b E L Z9 P2 23 SE HE O
Basic Median  0.00 42.86 17.86 24.00 3.70 0.00 0.00 12.96
Sciences Q1 0.00 17.86 7.14 13.00 000  0.00 0.00 7.41
n=36 Q3 14.58 71.43 42.86 44.00 7.41 8.33 0.00 23.61
Internal Median  0.00 14.29 14.29 16.0 3.70 0.00 0.00 9.26
Sciences Q1 0.00 0.00 7.14 4.00 0.00 0.00 0.00 3.70
n=101 Q3 8.33 42.86 28.57 32.00 11.11  8.33 33.33 22.22
Surgical  Median  0.00 14.29 17.86 20.00 0.00 0.00 0.00 9.26
Sciences Q1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
n=60 Q3 0.00 57.14 35.71 32.00 11.11  0.00 33.33 22.69
pvalue 0.139 0.004 0.239 0.033 0.321  0.493 0.026 0.136
0=0.05
Post Hoc Results Basic- Basic- Basic-
*_ Internal Internal Internal
(2=0.017) p<a'=0.017 p<a*=0.017 p<a*=0.017

The statistics knowledge of basic science residehuyents is lower than the academic staff for patec

tests and the topics included by curriculum. Howelere is not a significant difference betweentthe groups

for general statistics knowledge, multivariateistatal methods, non-parametric tests, survivalysis

methods, sampling methods and the topics thatwrefdhe curriculum (Table-9)

The internal residency students’ level of knowle@gwer than the academic staff for general stias

knowledge, multivariate statistical methods, paraiméests, non-parametric tests, survival analysithods,

the topics included by curriculum and out of curhion. On the other hand there is no significarfiedénce

between two groups for sampling methods (Table-9).

The statistics knowledge of surgical residentsvedr than the academic staff for general statistics

knowledge, parametric tests, non-parametric tasidlze topics included by curriculum. There is aot

significant difference between the two groups faidtimariate methods, survival analysis methods, darg

methods, and the topics out of the curriculum (€L

The biggest difference for level of knowledge betwéasic, internal, surgical residents and acadstaft

for different topics of statistics is seen in im@&rphysicians and the smallest difference is gedasic science

physicians. Hence more detailed biostatistics @sucan be given internal residents than the otfitere isn’t a

significant difference according to the statiskio®wledge of three medical sciences’ residentsamagdiemic

staff for sampling method#.is seen that the level of knowledge of basitgrinal and surgical physicians is
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quite low for sampling methods (Table-9). Therefmare importance should be given to sampling mettiod
biostatistics courses..

Table-9: The descriptive values and comparisons of the lef/khowledge on statistics subjects according to
the residents in basic, internal and surgical sgen
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c O & o 385 ] =9 2 Q9 o
£Ex S8 £ SO0 BE =% z s c
%) n o = >S5 L o
SE L9 28 P28 L3 S e o0&
Ba_sic Resident Median 0.00 21.43 14.29 14.00 3.70 0.00 0.00 9.26
Sciences n=12 Q1 0.00 0.00 1.79 500 000 000 0.00 3.70
Q3 0.00 50.00 32.14 35.00 10.19 1458 0.00 20.37
Academic  Median 0.00 57.14 2857 26.00 370 0.00 0.00 14.81
Staff Q1 000 2857 7.14 17.00 000 0.00 0.00 8.33
n=24 Q3 16.67 82.14 4286 48.00 7.41 833 0.00 27.31
p value 0.199 0.011 0.265 0.038 0.804 0.704 0.960 0.062
Int_ernal Resident Median 0.00 0.00 7.14 8.00 3.70 0.00 0.00 5.56
Sciences n=57 Q1 0.00 0.00 000 000 000 0.00 000 1.85
Q3 16.67 1429 1429 16.00 7.41  0.00 33.33 11.11
Academic Median 0.00 28.57 28.57 28.00 9.30 4.17 33.33 16.67
Staff Q1 0.00 1429 1429 16.00 370 0.00 0.00 7.87
n=44 Q3 0.00 71.43 4286 42.00 1759 833 86.67 29.17
p value 0.191 <0.001 <0.001 <0.001 <0.001 0.002 0.001 <0.00
Su_rgical Resident Median 0.00 0.00 0.00 6.00 0.00 0.00 0.00 2.78
Sciences n=34 Q1 0.00 0.00 000 000 0.00 0.00 0.00 0.00
Q3 0.00 2857 2843 20.00 7.41 0.00 33.33 12.96
Academic Median 0.00 42.86 28.57 30.00 3.70 0.00 0.00 17.59
Staff Q1 0.00 2500 19.64 20.00 000 0.00 0.00 9.26
n=26 Q3 833 7500 50.00 49.00 12.04 10.42 33.33 30.56
p value 0.203 <0.001 <0.001 <0.001 0.069 0.348 0.637 <0.001

In our study the benefit of participating in agasch on medical subjects to knowledge of statisti@lso
examined. The level of knowledge of students whibwarked in a research for non-parametric testaptiag
methods and the topics out of curriculum is highan the ones who hadn’t worked in such researolueder
there isn’t a significant difference between the yroups for parametric tests. The level of knowkedf the
residents who had worked in a research is higtear the ones who hadn’t worked in such researcheneral
statistics knowledge, non-parametric tests, samptiethods, and the topics included by the curritulihere
isn’'t a significant difference between the two gyedior multivariate methods, parametric tests, isahanalysis
methods and the topics out of the curriculum. Qyg@articipating in research provides an incremarhe level

of knowledge of statistics, especially for non-pae#ric tests and sampling methods (Table-10).
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Table-10: The descriptive values and comparisons of thd leflenowledge on statistics subjects according to
students’ and residents’ participating in a redearc
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Student Participate  Median 8.33 1429 7.14 18.00 - - - -
ina Q1 0.00 14.29 7.14 8.00
research Q3 33.33 2857 1429 32.00
n=64
Not Median 0.00 14.290 7.14 12 - - - -
participate Q1 0.00 .00 0.00 0.00
ina Q3 25.00 4286 14.29 32.00
research
n=207
p value 0.031 0.241 0.046 0.042 - - -
Resident  Participate Median 0.00 0.00 7.14 12.00 3.70 0.00 0.00 2.31
ina Q1 0.00 0.00 0.00 4.00 0.00 0.00 0.00 5.56
research Q3 8.33 2857 21.43 24.00 7.41 0.00 33.33 12.96
n=83
Not Median 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
participate Q1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
ina Q3 0.00 0.00 0.00 8.00 3.70 0.00 0.00 3.70
research
n=19
p value 0.034 0.059 0.001 <0.001 0.068 0.300 0.094.001

It is natural that the students can face with sdiffeculties and problems during the biostatistaziucation.
Some of them are as follows: while students of iwedichool are very well motivated for study of neatk,
they might be motivated little or even not motivhfer study of statistics (3). Because they ardélgipcused
on learning the diseases and how to treat themhérd to switch their attention to the statistidence the
knowledge which is given in biostatistics courggtipermanent. As a result of our study, it is sd&t even the
next year after the biostatistics education stasisibility starts decreasing.

Another difficulty for the biostatistics educatignthe variability in mathematics ability among #tedents
of medical school (3)That can be frustrated for the instructor sincslefaces a heterogeneous group. It can
be expected that when the theoretical details i@endo the students, the ones who are poor in emadlics can
be bored easily and their motivation may decreasg rapidly.

Another problem is about the length of biostatstourse. Limited time for education of biostatisti
prevents becoming the owner of detailed knowledgritithe subjects of modern statistics (3). Insiudy it is
seen that the participants have low level of knolg=eespecially on the subjects of modern biosiedistvhich

include multivariate analysis and subjects thatoarteof curriculum of statistics.
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When the statistics knowledge of resident studismtempared with the level of knowledge of
undergraduate students, it is seen that theresapitficant difference between the two groups. &@ham (10)
mentions that the residents don'’t receive sufficamucation for statistics theory and study desigreffectively
applying and interpreting the medical literatureite patient care. A survey of 62 surgical resigggrograms
identified that only 33 percent include formal stits teaching in their curricula (10).

In Turkey there isn’t any obligation for courseshidstatistics in programs of residency whereas the
physicians who study their specialties work activalthe stage of data collection in a researcteréfore the
biostatistics course should be given in residemtcation programs and the items of the course dhmuisist
of predominantly general statistics, research nuttamd special knowledge of statistics that intdrfde their
studies.

Solving problems during undergraduate studies sidemcy will help to increase their statistics leag
academicians in the future. Since the residents giuch more importance to the biostatistics tharstbdents,
solving this problem is more possible during res@e However the residents don't differ from thedsints for
the level of statistics knowledge.

It is commonly shared idea that people in medicerse should have solid background in biostaistur
results indicate that students, physicians andeanan have different statistics level in differantas. That
result does not surprise us in the sense that energeeds different proficiency in different areas.

By considering the time and effort people spendéeaming new things we recommend medical people to
join the workshops that will help them to deal wiitle problem they face in their field. For this ainorkshops
can be prepared for the people who are in badgrnal and surgical sciences.

As we mentioned above, statistics have broad egijwic and different proficiency needed for differareas
in medicine. For this reason we think that subgsoafthose sciences might be very helpful for tleekshops.
For example, although psychiatry and medical orgybre both in internal sciences, they use differen
statistical methods in their studies. While psytfsause mostly tests for measurement reliabditg validity,
medical oncologists use mostly survival methodhéir studies. Clearly what to include in thoseketops
need cooperation both from biostatisticians andotple who join the workshops. No wonder that evation
will increase the beneficiary of the workshops.

We strongly emphasize that even if the biostatistiducation given perfectly, physicians shouldmitik
that the consultancy from a biostatistician is wassary. Biostatistics is different expertise dredliostatistics

knowledge will help to physician in following thigdrature, finding out the points that they shooddcareful at
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the stage of design of experiment. On the othed laanalyzing the data is not very complex. One efrtiost
common mistakes among the physicians is alwaygubkim same methods they know for every kind of data
(5).

The biostatistician has become an integral membtireomedical research team over the past decandes a
this trend will continue. Until recently, the biasistician's role was to design the statisticakatpof the
experiment or study, gather and organize the dathanalyze the results. This role has not chartgedever,
with the availability of powerful computer hardwaaed user-friendly computer software, which enabliee
are not statisticians to easily perform sophistidadtatistical analys€2). However, the benefits of easy access
to the tools of statistical analysis can be ovetshged by the costs associated with misapplicatfastatistical
methods (8). The analyzer who is not a statistibiaentering the data in order to make a test whahsome
assumptions that the analyzer don’t know, in cdsmlculating a p value, can think that he/she ntade
analysis properly (5).

The regulatory authorities agree that statistieaikhform part of medical education (4ood biostatistics
education should be well-balanced in theory andiggton topics education, include real-life data f
application, use statistics packages that are rderan and not use the methodological details (#,31, 12).
Instructors should be cautious about the peridoiadtatistics course and selection of the topiakthnse topics
should include the details according to the stmecti the society. Biostatistics education sho@djtven so
cautious about the items given above that, thisa&titbn should provide additional benefit to anaigtiy
thinking on the subjects related with their caresmd should provide understanding the statistitakpretation

in the literature and provide additional ability feerforming the statistical analysis for the reskas they will

execute.
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