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ABSTRACT

Background: Doctors and academicians should have a basic understanding of the methods of
epidemiology and biostatistics so as to conduct, analyze and report results of medical
research. Surveys of medical literature estimated a high rate of wrong or incorrect analyses
and interpretation. The main objective of this study was to assess the knowledge of the basic
biostatistics and methods of research among teaching staff of the five medical sciences
colleges at University of Duhok.

Methods: In this cross-sectional study, a pre-designed questionnaire was distributed to all the
teaching staff in the five medical sciences colleges at the University of Duhok as a google
form. The questionnaire composed of ten multiple choice questions about the knowledge
regarding basic methods of research and data analysis.

Results: The rate of participation was 82% with a mean age of 45.25 years and 70.3% were
males. Their educational qualification was master degree for 38.2% and a Ph D or medical
board in 61.8%. The rate of correct answers to all questions was low with the highest rate of
on the question about Randomized Clinical Trial (54%) and the lowest on the question about
p-value (11%). The study found that the number of correct answers was increased with
increasing the number of published papers by the participants (P=0.0199).

Conclusions: The knowledge of the teaching staff in the five medical science colleges at
UoD regarding research method and statistical analysis of data is below average in a time that
they do research continuously.
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he current emphasis today is placed

on evidence-based care and it has
become routine work for the clinician and
academicians to read and review articles
that might have an impact on patient care,
as well as articles describing changes in
the philosophy of health care delivery!.
The clinician is faced with an excessive
number of articles, that address many
clinical issues, or assess modalities of
treatment as well as those exploring the
predictive value of various factors on

therapeutic outcome. It has become a
tough task to remain updated with the
medical literature and this process requires
a considerable level of knowledge and
expertise of the reader to critically appraise
relevant  studies for their design,
methodology, data  analysis, and
interpretation of findings so as to reach at
conclusions?.

Surveys of medical literature estimated the
rate of wrong or incorrect analysis and
interpretation to be in the range of 30—
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90%. An analysis of reviewed papers
submitted to one medical journal showed
that among the most frequent and serious
errors were determination of the study
type, sample size considerations, selection
of the study population, proper use of
parametric tests, analysis of repeated
measures, descriptive  statistics and
determination of confidence intervals®. In
addition, insufficient attention is paid to
sample selection, participant refusal, data
quality, choice of confounders and lack of
p values®.

To critically appraise published articles,
doctors and academicians should have a
basic understanding of the methods of
epidemiology and biostatistics. These
skills are particularly needed for
conducting, analyzing and reporting results
of medical research®. Several studies have
found that doctors are often not fully
competent in basic research methods and
could not satisfactorily answer testing
questions; even when they declared their
knowledge of the subject, their answers
were mostly wrong®. Thus, one can
conclude that a lack of knowledge in
research methods is common among
general practitioners. However, little is
known about the understanding of basic
statistical and epidemiology methods
among doctors working in a university and
involved in teaching who have an
increased exposure to clinical research
particularly in this region. In the place of
study, the teaching staff is doing research
frequently for getting new knowledge and
solving some problems on one hand, and
on the other hand for their academic
promotion. It is noticed that most of them
are asking specialized persons in research
methodology and biostatistics to help them

in such studies and this indicates their lack
of knowledge in research field.

The main objective of this study was to
assess the knowledge of the basic methods
of research and data analysis among
teaching staff of the five medical sciences
colleges at University of Duhok. Also
specifically studying different factors that
contribute to their knowledge.

SUBJECTS AND METHODS

Setting, study design and subjects

The University of Duhok (UoD) is the
main teaching institution in Duhok, Iraq
with the wvision of being a leading
university, committed to research and
teaching. There are five colleges in this
university related to medical sciences and
they are, the college of medicine, college
of nursing, college of dentistry, college of
pharmacy and college of health sciences.
There are 245 teaching staff working in
these five colleges with master and Ph D
level in different specialties and with
different scientific titles as assistant
lecturers, lecturers, assistant professors,
and professors’.

In the current cross-sectional study, all the
teaching staff in the five colleges were
invited to participate in the study with the
exclusion of those who have less than one
year teaching experience.

Data collection

The information required for the study was
recorded in a pre-designed questionnaire.
The questionnaire was adopted from a
study done in Israel with somewhat similar
objectives but among doctors8. Some
modifications done on that questionnaire
after being reviewed by two experts in the
field, specialists in community medicine
and epidemiology. The questionnaire then
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translated into a google form and
distributed to all the participants online via
emails, and other online communication
applications like Viber and WhatsApp.
The contact information of the participants
was acquired from the administration
offices of each college. The process of data
collection done throughout September and
October, 2020.

The questionnaire composed of two parts
before which started with a request from
the participant to participated with a brief
introduction to the study, explanation of
questions style and how to fill the form.
The two parts were as follows:

Part A: In this part, general information of
the participants was there including the
age, gender, education qualification,
scientific title, working experience in
university and the college she/he work in,
participation  in  research  methods/
biostatistics course (in undergraduate
studies or postgraduate), and the number
of published papers, if any.

Part B: This part composed of ten multiple
choice questions to select the correct
answer out of five answers. The first five
questions were about the knowledge of
participants regarding basic methods of
research and data analysis. The second
fives concerned with the knowledge about
basic principles in statistics used in
medical studies. The five questions of
research methods focused on five main
topics which are: Randomized clinical trial
(RCT), case control studies, power of the
study, intention to treat analysis and
multivariate analysis. In biostatistics
questions the five topics were: P-value,
confidence interval, chi-squared test,
ANOVA and t-test/non-parametric test.
All the ten multiple choice questions about
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research methodology and biostatistics are
there in the appendix.

The participants were asked not to guess
the answers and to leave the question not
answered if they didn’t know or not sure
about the answer.

Statistical Analysis

The general characteristics of participants
were presented in  mean (standard
deviation), or number (percentage). The
non-parametric  distributed  variables
(working experience and number of
published papers) were presented in
median  (Interquartile  range).  The
responses of the participants to the
research  methods and  Dbiostatistics
questions were determined in number
(percentage) and presented in bar charts.
The association of correct answers with
socio-demographic  characteristics  was
examined in the Pearson Chi-squared test.
The comparison of the median of correct
answers with different published papers
was presented in box plots. The correlation
of correct answers with age, experience,
and number of published papers was
examined in bivariate correlation. The
extreme outliers were considered in the
analysis of correlation. The correct
answers to the research methods and
biostatistics questions were categorized as
<5 correct answers and >5 correct answers.
The predictors of > 5 correct answers were
determined in the logistic regression
model. The Odds ratios of the significant
factors were determined in  95%
confidence intervals. The significant level
of difference and association was
determined in a P-value of less than 0.05.
The statistical calculations were performed
by SAS JMP Pro 14.3.
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Ethical considerations

The study got the approval from the
scientific committee of college of
medicine in university of Duhok as well as
the approval from the ethical committee at
the directorate of health in Duhok. The
participation of the subjects in this study
was voluntary and the confidentiality of
their personal information is protected
thorough the entire study and they were
informed about that.

RESULTS:

Of the 245 academic staff in the five
involved colleges of UoD, 202 (82%)
participated and answered the

questionnaire. The mean age of the
participants was 45.25 years with a range
of 29 to 69 years and most of the them
were males (70.3%). Their educational
qualification was master degree for 38.2%
and Ph D or medical board in 61.8%. They
had different scientific titles, including
assistant  lecturer  (32.7%), lecturer
(38.1%), assistant professor (24.8%), and
professor (4.0%). They had also different
working experience from 1 to 42 years.
The study found that 79.2% and 54.0% of
them participated in a research methods
and biostatistics courses, respectively.
They had different number of published
papers (Table 1).

Table 1: General characteristics of participants

Frequency Distribution

Characteristics (n=202)

Mean Sta. Deviation
Age (Range: 29-69 yrs.) 45.25 8.67
Age distribution n (%)
29-39 yrs. 51 25.25
40-49 yrs. 99 49.01
50-59 yrs. 38 18.81
60-69 yrs. 14 06.93
Number (%)

Gender n (%)
Male 142 (70.3)
Female 60 (29.7)
Education n (%)

Master 77 (38.2)

Ph.D./Medical Board 125 (61.8)
Scientific title n (%)

Assistant lecturer 66 (32.7)

Lecturer 77 (38.1)

Assistant professor 50 (24.8)

Professor 9 (4.0)
Working experience (1-42 yrs.) Median: 10 Interquartile Range: 8
Experience distribution n (%)
1-5yrs. 35 17.327
6-10 yrs. 69 34.158
11-15 yrs. 50 24.752
> 16 yrs. 48 23.762
College n (%)

Dentistry 21 10.4
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Characteristics (n=202)

Frequency Distribution

Mean Sta. Deviation
Health Sciences 15 07.4
Medicine 115 56.9
Nursing 32 15.8
Pharmacy 19 9.4
Participation in research methods course n (%) 160 79.2
Participation in biostatistics course n (%) 109 54.0
Number of published papers (Range: 0-60) Median: 3 Interquartile range: 6.25
Published papers distribution n (%)
>15 papers 16 07.9
11-15 papers 14 06.9
1-5 papers 103 51.0
6-10 papers 39 19.3
No paper 30 14.9

Figures 1 illustrates the responses of the
participants to the 10 knowledge questions.
The highest rate of correct answers in
research methods questions was for the
question about RCT (54%); while the
lowest rate was related to multivariate
analysis  (18%). When focusing on
incorrect answers, participants gave a rate
of 69% incorrect to the question about
power of the study followed by 63%

incorrect rate for the question about
multivariate analysis as shown in Figure
la. Regarding the five question of
biostatistics knowledge, the rate of correct
answers was generally low for all the
questions with the highest correct answer
rate for the question about ANOVA (35%)
and the lowest for p-value (11%) that has
the highest rate of incorrect answer (78%)
(Figure 1b).

70%

60%

54% >3%

50%-

41% 41%

40%

30%

20% 19%

4% 4%

0% Comect Do not know _Incorrect

Case-control

Correct Don not know Incorrect

RCT

12%

Correct Do notknow Incorrect
Power

69%

63%

53%

24% 23%

18% 19%

Correct Do not know Incorrect

Multivariate

Correct Do notknow Incorrect
Intention to treat

Figure la: Responses to epidemiological methods questions
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Figure 1b: Responses to biostatistical questions
Figure 1: Responses of the participants to epidemiological methods and biostatistical questions

The study found that the number of correct
answers to the research methods and
biostatics questions were increased with
increasing the number of published papers
(P=0.0199). While the correct answers

with all the other variables of gender, age,
education,  scientific  title,  college,
participation in courses or years of
experience (p-value > 0.05) (Table 2 and
figure 2).

were not shown to associate significantly

Table 2: Association of correct answers with socio-demographic characteristics of teachers

Characteristics (n=202) Correct answers
< 5 correct answers > 5 correct answers
Gender 0.591
Male 124 (87.32) 18 (12.68)
Female 54 (90.0) 6 (10.0)
Age distribution 0.152
29-39 48 (94.12) 3(5.88)
40-49 82 (82.83) 17 (17.17)
50-59 35(92.11) 3(7.89)
60-69 13 (92.86) 1(7.14)
Education 0.063
Master 72 (93.51) 5 (6.49)
Ph.D./Medical board 106 (84.80) 19 (15.20)
Scientific title 0.257
Assistant lecturer 61 (92.42) 5 (7.58)
Lecturer 69 (89.61) 8 (10.39)
Assistant professor 41 (82.00) 9 (18.0)
Professor 7 (77.78) 2 (22.22)

P-Value
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Characteristics (n=202) Correct answers P-Value
< 5 correct answers > 5 correct answers
Colleges 0.797
Dentistry 20 (95.24) 1 (4.76)
Health sciences 13 (86.67) 2 (13.33)
Medicine 100 (86.96) 15 (13.04)
Nursing 29 (90.63) 3(9.38)
Pharmacy 16 (84.21) 3 (15.79)
Published papers 0.0199
No paper 28 (93.33) 2 (6.67)
1-5 papers 92 (89.32) 11 (10.68)
6-10 papers 36 (92.31) 3(7.69)
11-15 papers 12 (85.71) 2 (14.29)
>15 papers 10 (62.50) 6 (37.5)
Participation in the research methods 0.595
course 140 (87.50) 20 (12.50)
Yes 38 (90.48) 4 (9.52)
No
Participation in biostatistics course 0.077
Yes 92 (84.40) 17 (15.60)
No 86 (92.47) 7 (7.53)
Experience 0.978
1-5 yrs. 31 (88.57) 4 (11.43)
6-10 yrs. 60 (86.96) 9 (13.04)
11-15 yrs. 44 (88.00) 6 (12.00)
>16 yrs. 43 (89.58) 5 (10.42)

Pearson Chi-squared test was performed for statistical analyses.
The red bold number shows a significant association.

Correct Answers

~
N

No paper 1-5 papers 6-10 papers 11-15 papers >15 papers
Published papers

Figure 2: Comparison of the median of correct answers in teachers with different published papers
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When logistic regression done, the study showed that participation in a research methods and
biostatics courses, having higher scientific title, and more university working experience
were predictors of more knowledge about biostatics and epidemiology among participants

(Table 3).

Table 3: Logistic regression for prediction of the total number of correct answers Predictors
Controlling factors P-Value
Participation in biostatistics course | 0.00343
Participation in the research methods course e 0.00476
Scientific title | 0.02277
Experience categories o | 0.03228
Gender = | 0.04910
College R 0.09061
Published papers 0 0.28691
Educational qualification T 1 0.62260
Age categories M | 0.63459

Odds ratios for significant factors

Confidence Interval
Level 1 /Level 2 Odds Ratio Prob>Chisq Lower 95%  Upper 95%
Scientific title
Assistant Professor Assistant Lecturer  11.84 0.0308 1.26 111.55
Lecturer Assistant Lecturer  3.08 0.1277 0.72 13.08
Professor Assistant Lecturer  73.66 0.0036 4.09 1328.02
Participation in the research methods course
Yes No 5.27 0.0063 1.60 17.37
No Yes 0.19 0.0063 0.06 0.63
Participation in biostatistics course
Yes No 4.97 0.0064 1.57 15.76
No Yes 0.20 0.0064 0.06 0.64
Experience at university
6-10 yrs. 1-5yrs. 0.46 0.2704 0.12 1.83
11-15 yrs. 1-5yrs. 0.27 0.1244 0.05 1.43
> 16 yrs. 1-5yrs. 0.06 0.0064 0.01 0.45

A nominal regressing model was performed for statistical analyses.

The red bold numbers show the controlling factors.

DISCUSSION:

Competence in biostatistics and research
design is essential for conducting research
as well as for utilizing published research
especially for university academic staff.
This study tackled an important subject as
the teaching staff at the University of
Duhok is used to do research continuously
for development of their teaching
performance as well as for their academic
promotion.

Data collection in this study was done
online as it was the period of the

increasing complexity and severity of
COVID-19 pandemic in Duhok were
avoiding physical contact was somewhat
mandatory. Adding to that it is easier for
multiple choice questions type
questionnaire to be done online with a
good participation in a short time.
Involving the staff of five different
colleges aimed to have a good number of
participants with the opportunity also to
study many variables and their association
with the staff knowledge about research
methodology and biostatistics. One of the
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limitations of this method of data
collection, and could be the main
limitation of the study, is that participants
could search for the answer before
submitting the response so as not to show
their limited knowledge. To decrease the
chance of that, participants were requested
to answer just by their knowledge, not to
search for the information, as the response
to google form is anonymous. Guessing
the answer may change the real knowledge
also, so the participant was requested not
to guess and leave the question
unanswered if have no information.

The participation rate was good as 82% of
the required staff of the five colleges did
answer the questionnaire completely.
Males were much more than females as
participants in this study. This is accepted
as from the UoD data of teaching staff the
male to female ratio of the teaching staff in
the included five colleges is 1.7:17.

The first general finding of the study was
the overall low level of knowledge of the
participants about the basic methods of
research and data analysis. This is a
common finding in the results of different
studies done among academic staff,
physicians, pharmacist and nursesl,8,9,10.
Many times, the academic staff of the
university of Duhok did not do the
statistical analysis part of their studies
themselves and leave it for specialized
statisticians. Though the rate of correctly
answering research methods questions was
low, the knowledge of the participants
showed the highest correct answer rate for
the question of RCT. As a good number of
the university staff are clinicians and
health workers in hospitals also, this may
make them think and do more clinical
trials and may partly explain this result. A
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similar outcome was seen in a study done
among postgraduate resident pharmacists
of an accredited residency programs in the
United Statesll. In the same manner the
study done in Israel among medical
doctors revealed a highest correct answer
rate on the question about RCT.8
Surprisingly, participants’ knowledge in
biostatistics was the least regarding p-
value. Having p-value mentioned and
calculated in most of the studies should be
a hinder for the academic researcher to
know much about it. This was clear in a
study done at King Abdulaziz University
Hospital in Saudi Arabia among all
residents enrolled in a Health Specialties
training programs in  which their
knowledge was best in the subject of p-
valuel2.What variables may be associated
with participants’ knowledge of research
methods and data analysis was also studied
in this research using Chi squared test. It
has been shown that only the higher
number of published papers by them is
significantly associated with their better
knowledge. One may think that the
scientific title and participation in training
courses should also contribute to
increasing knowledge. This become clear
after logistic regression done as it showed
that these two factors together with
university — working  experience  are
predictors of more knowledge about
biostatics and epidemiology. A very
similar outcome was seen in a study done
in Canada among Obstetrics and
Gynecology residents as their knowledge
of interpreting research statistical analysis
was significantly higher in those with
increased seniority, in those who had taken
a previous epidemiology/statistics course
and in those who had prior publications13.
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The knowledge of the teaching staff in the
five medical science colleges at UoD
regarding research method and statistical
analysis of data is below average in a time
that they do research continuously. As a
recommendation, annual training courses
about research methods and biostatistics
are needed for the university staff and
having a certificate of participation in
these courses could be a requirement for
qualification.
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Appendix:
Questions used for assessing the knowledge of the participants

I: Questions testing knowledge of basic principles in research methodology

1. A study investigating an effect of a new drug for decreasing blood pressure should be a study of type:
(a) Retrospective cohort study
(b) Prospective case—control study
(c) Double-blind placebo-controlled study
(d) Cross-sectional observational study
(e) Ecological study

2. You are investigating risk factors for a very rare disease. Which type of study you should choose in order to obtain results
most effectively and quickly?

(a) Prospective cohort study

(b) Case—control study

(c) Clinical trial

(d) Cross-sectional observational study

(e) Quasi experimental study

3. Researchers compared between two diets by loss of weight measured at 3 months after the start of treatment. Study groups
included 18 and 10 subjects. A decrease of 5% weight on average was observed in group taking diet A, and a decrease of 7% on
average in group taking diet B. The observed difference was not statistically significant (p-value 0.10). What could be the main
reason for rejecting publication of these results?

(a) Study groups are different by size

(b) Results are not significant

(c) P-valueis high

(d) The absolute difference in decrease in weight is very small

(e) The power of the analysis is probably very small

4. You perform intention to treat analysis in summarizing the data of a clinical trial in order to avoid:
(a) Recall bias
(b) Selection bias
(c) Verification bias
(d) Lead-time bias
(e) Confounding

5. A research found that excessive use of sun-protective cream is related to development of skin cancer. This relationship could
be partially explained by the presence of a confounder. To assess the direct effect of cream on development of skin cancer, the
researchers should perform:

(a) Adjustment to sun exposure by means of a multivariable analysis

(b) Adjustment to sun exposure by excluding variable “‘sun exposure’” from the multi-variable analysis

(c) New study in populations less exposed to sun

(d) New study using more than one type of sun-protective creams

(e) Itis impossible to perform assessment of the direct effect of cream on development of skin cancer

11: Questions testing knowledge of basic principles in biostatistics

6. Treatment A was found to have a significant effect with p-value = 0.05 and the treatment B effect was found significant with p
value = 0.002. We may conclude that:

(a) The effect of treatment A is larger than that of treatment B

(b) The effect of treatment B is larger than that of treatment A

(c) Itis impossible to compare the size of the effects

(d) Both treatments have significant effect and therefore are equally effective

(e) Both treatments are non-effective

7. A researcher found an effect with p-value = 0.07. A confidence interval of 95% (95% CI) for relative risk (RR) could be:

(@ 14t018
(b) 0.3t00.9
(c) 09to1.3
(d) 12to25
(e) 45t010
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8. Which test should be used for comparison of prevalence of disease A in men and women?

(@) ANOVA

(b) Unpaired t-test
(c) Paired t-test
(d) x2test

(e) Correlation

9. Which test should be used for comparison of blood pressure values between subjects belonging to three levels of smoking?
(a) T-test
(b) Paired t test
(c) Correlation
(d) ANOVA
(e) x2test

10. A researcher compares satisfaction levels from treatment received in emergency department (measured in ascending
categories from 1 to 4) between two study groups. Which test should be used?

(a) ttest

(b) x?tests

(c) Correlation

(d) ANOVA

(e) Non-parametric test
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