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Abstract
Introduction: Biostatistics is essential for evidence-based decision making. Objective:
To assess basic knowledge and attitudes towards biostatistics in senior medical students
and to find correlated factors. Methods: Cross-sectional, analytical, observational
study. A total of 202 students were surveyed virtually. Attitudes towards biostatistics
were measured using the Survey of Attitudes Toward Statistics-28 and basic knowledge
of statistics using the Novack questionnaire. The covariables were sex, age, academic
year, medical internship, having taken an extracurricular course in biostatistics, use of
statistical software, intention to do a residency, and medical specialty. Correlation
coefficients and score differences were found and, for multivariate analysis, adjusted
regression coefficients (β) with 95%CI were found, using p<0.05 as statistically
significant. Results: 57.9% of respondents were female and the median age was 25
years. The median and interquartile range of the basic knowledge score was 3 (1-4) and
attitude towards biostatistics was 4.6 (4.2-5.0). The factors correlated (adjusted β
[95%CI]) to better knowledge consisted of taking an extracurricular biostatistics course
(0.65[0.07-1.24]) and higher score on the value subscale (SV) of attitude towards
biostatistics (0.33[0.06-0.61]); while for attitude towards biostatistics, older age
(0.04[0.01-0.07]) and handling of statistical software (0.31[0.12-0.51]). Conclusions:
The level of basic knowledge of biostatistics is low, and correlates with taking an
extracurricular course and SV of attitude towards biostatistics. Attitude was positive and
correlated with age and the use of statistical software.
Key words: biostatistics, knowledge, attitudes, medical students, internship.
Introduction
The role of biostatistics today is crucial, not only because it allows to analyze and
critically evaluate the vast available evidence, but also because of its implication in
informed decision making in clinical practice and public health (1,2) based on the close
relationship with evidence-based medicine (EBM) (3). The latter invites a proper
understanding of biostatistics with respect to the design, processing, analysis and
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interpretation of data in order to provide optimal patient care (4,5). Therefore, it is
necessary a continuous and quality training that provides adequate statistical knowledge
for a comprehensive development of future health professionals (6).
Although they are taught at the undergraduate level, there is often no systematic
approach focused on the practical aspects that will be useful for the physician in training
9. Therefore, it is essential to know the degree of knowledge about biostatistics and
epidemiology (BES) and the related difficulties that could have an impact on a lower
understanding and applicability of biostatistics. In this way, these areas can be
strengthened by providing them with the minimum capabilities to understand and
assertively transmit statistical information not only to the medical community but also
to patients (7).
Some authors (8-10) report the importance of investigating cognitive and non-cognitive
elements, giving special emphasis to the latter, because among these is the "attitude"
(encompassing cognitive, affective and behavioral components) that could influence the
acquisition, understanding and optimal performance of statistical skills.
It is considered essential to understand the interaction between the attitude towards
biostatistics (AFB) and CBE in students about to graduate, especially in our
environment where there is little evidence on this subject. Despite the fact that at the
international level, it is even impossible to critically discern and execute medical
decisions without a minimum statistical understanding (11). A clear example is the
measures taken for the management of patients with COVID-19, where the lack of
execution of decisions based on EBM has been exposed, where, even endorsed by
regulatory institutions, they have recommended the massive use of drugs with a low
level of evidence and poor efficacy, without considering the vital risk or adverse effects,
generating other ethical problems and problems of access to those with true indications
for these drugs (12). Herein lies the social need of biostatistics for optimal patient care;
which, if put to good use, can improve the quality and efficiency of future research
(5,6,9), thus avoiding additional mandatory statistical training at the postgraduate level
(13). Therefore, the objective of the study was to evaluate the basic knowledge and
attitudes towards Biostatistics in sixth- and seventh-year medical students of Human
Medicine and to find correlated factors.
Material and methods
Study design and population: Cross-sectional, analytical and observational study. The
population is made up of sixth- and seventh-year students of Human Medicine at the
Ricardo Palma University between March 2020 and January 2021.
Medical students over 18 years of age who were in their last year (which implies
completion of the medical internship) or penultimate academic year and who agreed to
take part in the study were included. Prior to their participation, the objective of the
study was explained to them in writing and explaining that their participation was
voluntary and anonymous.
Two instruments were used: the Novack questionnaire (14) and the SATS 28 (Survey of
Attitudes Toward Statistics-28) (15). Both tools were loaded to the Google® Forms
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platform for subsequent delivery to the study population via e-mail and/or personal
social networks, supported by a list of contacts provided by the delegates of each URP
promotion, requesting their completion and ensuring their anonymity.
The sampling was non-probabilistic by convenience. The sample size was calculated to
find a correlation coefficient of 0.260 with a power of 80% and a confidence level of
95%, resulting in 113 participants. Due to logistical availability, the entire population
was surveyed, which consisted of about 499 participants, of which, 202 students
responded, so conforming the study sample.
Instruments and variables
Participants filled out the form, which was divided into three sections: the first section
included data on academic and socio-demographic characteristics as sex, age, academic
year (internship being the seventh year), being a medical intern, having taken an
extracurricular course in biostatistics, handling of statistical software, intention to do
residency and medical specialty to be followed.
In the second section, ten questions were asked (5 on statistics and 5 on epidemiology)
to evaluate the CBE, these questions were taken from the Novack Questionnaire in its
validated version and adapted to Spanish (16) (Annex 1).
Finally, in the third section, the self-administered SATS-28 survey (15) was used, which
was designed in 1990 to assess four components or subscales of the AFB. These were in
turn divided into 28 items: "affect" (6 items, assessing positive and negative feelings),
"value" (9 items, about the usefulness and relevance of statistics), "cognitive
competence" (6 items, about statistical knowledge and skills), and "difficulty" (7 items,
about attitudes toward the difficulty of statistics). Medical students responded using a 7point Likert scale (1 = "Strongly disagree", 4 = "Neither disagree nor agree" or neutral,
7 = "Strongly agree") in an approximate time of ± 10 min. The evaluation of the score
translates that the higher the score reflects a more positive attitude towards statistics and
vice versa. Some items were reverse scored to control for the problem of acquiescence.
This scale is adequately validated and in the reliability analysis, Cronbach's alpha
internal consistency coefficient was used to evaluate the individual factor structure and
the total scale. It shows an overall score of 0.907 and for each subscale between 0.716
("difficulty") - 0.903 ("value") (17). Also, permission was requested from the author by
e-mail for the use of the SATS-28 (18) and a validated version in Spanish was also used
(19), which is shown in Annex 2.
Procedures:
The respective permissions were requested from the Faculty of Human Medicine of the
Ricardo Palma University and the Ethics Committee of the same institution. Once these
permissions were obtained, in the first instance, the virtual surveys were sent to the
personal e-mail addresses of the students belonging to the graduating classes in 2020
and 2021, which were obtained from the student delegates. Subsequently, they were
sent to official WhatsApp® groups of each promotion inviting the population to be part
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of the study voluntarily and anonymously. Of the 499 subjects contacted, only 202
students filled out the survey.
Data analysis
The database was extracted from the data collected in the Google Forms® platform in
Microsoft Excel® format, after applying the selection criteria, the data were processed
in the STATA v14® statistical package.
For the descriptive analysis of quantitative variables, mean (M) and standard deviation
(SD) or median (ME) and interquartile range (IQR) were used, depending on normality,
while qualitative variables were analyzed using frequencies and percentages.
For the inferential analysis, the Spearman correlation coefficient of the CBE and AFB
scores with each of the quantitative independent variables was found, as well as the
Spearman correlation between the CBE and AFB scores; on the other hand, when the
independent variables were qualitative, the scores were compared using the MannWhitney U or Kruskal-Wallis tests, depending on the number of groups to be compared.
In the multivariate analysis, linear regression was used for the adjusted regression
coefficients (β), as well as the 95% confidence intervals (95%CI) and worked with a
p<0.05 as statistically significant. The variables included in the multivariate model for
both outcomes considered CBE and for AFB were those that had a value of p<0.15 in
the bivariate analysis.
Ethical aspects
International guidelines for the correct use of data and research ethics were followed
(20). Likewise, permission was requested from the corresponding authorities and from
each participant through the virtual completion of an informed consent form. Once this
was done, the study population was informed. The study was approved by the Ethics
Committee of the Ricardo Palma University.
Results
117 respondents were female (57.9%), the median age was 25 years. Sixty-five percent
were medical interns and only 21.8% (44) had taken an extracurricular course in
biostatistics. In addition, 68.8% handled some statistical software. And also, almost
98.5% (199) had the intention of doing a residency and of these the great majority
would do some other medical specialty, the most frequent being general surgery,
followed by pediatrics and gastroenterology. The other characteristics are shown in
Table 1.
In the bivariate analysis, the factor correlated to the CBE level was age, while having
taken an extracurricular course in biostatistics had a value of p=0.057, therefore, it was
considered in the multivariate analysis as it had p<0.15. Among the factors correlated to
AFB, age (p=0.018) and use of statistical software (p=0.001) were statistically
significant. In addition, the ME and RI of the CBE score was 3 (1-4) and the AFB score
was 4.6 (4.2-5.0) (see Table 2).
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When correlating the AFB subscales with the CBE score, it was found that the value
subscale was correlated with a better CBE score in the population studied (see Table 3).
It was found that the value subscale was correlated to a better CBE score in the
population studied.
In the multivariate analysis, it was found that the factors correlated with CBE were
taking an extracurricular course and the AFB value subscale. In addition, according to
the adjusted B coefficients it was found that for each increase in taking an
extracurricular course, knowledge improved by 0.65 points and as biostatistics value
increased, knowledge improved by 0.33 points; whereas, the factors correlated to AFB
were age (p=0.013) and handling of statistical software (p=0.001) (Table 4).
Figure 1 shows the difference in the CBE score according to having taken an
extracurricular course and its correlation with the AFB value subscale; likewise, the
difference in AFB scores (according to the SATS-28) between those who handle
statistical software and those who do not, as well as its correlation with age, can be
observed.
Discussion
Biostatistics as a practical discipline is very useful for medical professionals, because it
allows them to make use of the knowledge acquired to use it in health care and also
contributes to the construction of skills such as the critical mastery of scientific
evidence (21). Despite these advantages stated in the literature, the present study
indicates a disturbing reality, that there is a low level of CBE of medical students about
to graduate; however, they showed a good AFB when assessing it both in their
professional and academic life.
In relation to the level of knowledge, this study found a mean and median well below a
score of "6" considered satisfactory, which agrees with Torales et al. (16) where most of
the Paraguayan resident physicians of different specialties had a low level of
knowledge. This was attributed to the fact that many did not carry out additional studies
in the postgraduate program nor did they regularly read scientific articles critically,
especially in the first years of residency due to the heavy workload. Different results
were found in the study by Santabárbara et al. (22) in postgraduate medical students,
where the median CBE score was 8.
Thus, the results reflect the reality of recently graduated physicians, considering that
many of them focus their final years of training on their work in health care. Herein lies
the importance of further training in BE during undergraduate studies so that they can
apply it in future medical practice and correctly interpret the evidence for the benefit of
patients.
As mentioned, attitude is one of the non-cognitive elements that would influence
knowledge either negatively or positively; therefore, it is relevant to understand other
factors that could interfere in its perception and in turn in the CBE. Although the SATS-
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28 score was similar to that of the literature (22), the attitude could be accentuated by
the context of the COVID-19 pandemic; supported by the need to have at least some
understanding of BE to be able to understand the dizzying and changing reality of a
disease that is not so well known.
Another substantial finding in this study is that no correlation was found between the
level of knowledge and attitude in general, but with the "value" subscale. In contrast to
Santabárbara et al. (22), where a higher correlation was obtained between knowledge
and the "difficulty" (p=0.031) and "affection" (p=0.048) subscales. In that study, the
physicians who studied postgraduate research, although they have high mean scores on
the value subscale (5.53±0.76), it is not correlated to greater knowledge (p=0.244) and
they consider it a difficult subject to learn and with neutral feelings towards statistics;
on the other hand, in the study, medical students obtained few credits in biostatistics
courses during their studies, but despite this, at the end of their undergraduate studies
they had high value and motivation to learn. This coincides with Daher and Amin(23)
where they found that more than 50% of respondents had a positive perception of the
value of BE both in the career and to face real health problems.
Therefore, it is evident that students need to be trained in addition to the courses of the
curriculum to have more knowledge, supported by the significant correlation found in
the present study between taking an extracurricular course and a higher level of CBE.
This could be explained by some factors such as the academic weight of the course or
by the time in which they take this course; which agrees with the qualitative study of
Fielding et al. (24) where medical students considered biostatistics as very relevant
within the academic curriculum, mentioning that its premature teaching without a
previous base, could not be adequately understood and should be taught from third and
then in fifth year pointing out from the first moment the real application in the medical
daily life. By means of counseling in small groups, making virtual tools available and
not waiting until the pressures of completing the undergraduate degree to learn.
Additionally, in this multivariate analysis, a positive correlation was found between
AFB with age and handling statistical software. Regarding age, it was found that the
AFB score will improve at a rate of 0.04 points for each year; this differs from some
international studies(11,25) including that of Santabárbara et. al. (22) where no
significant differences were found either with age (p=0.621) or with having taken an
extracurricular course (p=0.211) or using statistical software (p=0.295), whose probable
explanation would be the variability of ages or social characteristics of each population
surveyed.
However, similar results to Ocakoğlu et al. (26) were obtained about the correlation
between AFB and the use of a statistical software, where nurses showed a good attitude
when using some statistical software (SPSS: 84.8%, STATA: 5.4% and SAS: 3.8%) that
impacted on the improvement of statistical skills and greater understanding of the
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subject, in order to translate them into evidence-based research. However, the literature
is not conclusive as shown in the Malaysian study (23) where they indicate that there
was no significant correlation between statistical attitude and using licensed software or
owning a personal computer.
Some of the recommendations are to evaluate the way of teaching, counseling time and
methodology of undergraduate trainings (24), promote additional research courses (27)
using team-based learning strategies (28) and other alternatives necessary to promote
greater learning, reaffirm the value of biostatistics given by the students themselves and
improve the statistical performance that will impact integrally in these future
physicians. An example is that since 2015 the Extracurricular Course of Thesis Degree
Workshop has been incorporated in the URP, where through group work, advice is
given in biostatistics, discussion of examples of articles published by the advisors
themselves, as well as the use of biostatistical tools and packages.
Limitations are recognized within the present study. First, it is not possible to indicate
that the assessment of statistics is determined because they have taken some
extracurricular course or previously conceived it as very useful for their daily and/or
academic-professional life, because the study design is cross-sectional and does not
allow us to evaluate causality. Second, the remote access to the surveyed population,
which was conducted periodically and there could be other external factors not
considered in the present study that influence their responses. And third, because of the
non-probability sampling, the results of this sample would not be entirely applicable to
a larger population.
Finally, it is concluded that basic knowledge in biostatistics and epidemiology is
correlated with the "value" subscale of the attitude towards biostatistics in relation to its
usefulness in daily and professional life. In addition, it is shown that this knowledge is
low, but improves if they have taken some extracurricular course. Likewise, attitudes
towards biostatistics were positively correlated with age and the use of statistical
software. Therefore, it is important to take measures to generate a positive impact on
medical training in biostatistics, which would allow a better evaluation of scientific
evidence when making decisions.
References
1.
2.

3.

Castro EMM. Bioestadística aplicada en investigación clínica: conceptos básicos.
Rev Med Clin Condes. 1 de enero de 2019;30(1):50-65.
Vargas R, Fernando L. La educación estadística en el nivel universitario: retos y
oportunidades. Revista Digital de Investigación en Docencia Universitaria. julio de
2019;13(2):67-82.
Al-Zahrani SH, Al-Khail BAA. Resident physician’s knowledge and attitudes
toward biostatistics and research methods concepts. Saudi Med J. octubre de
2015;36(10):1236-40.

1292

Turkish Journal of Computer and Mathematics Education

4.

5.

6.

7.
8.

9.

10.

11.

12.
13.

14.

15.

16.

Vol.12 No.14 (2021), 1286- 1302
Research Article

Li C, Wang L, Zhang Y, Li C, Xu Y, Shang L, et al. Assessment of a block
curriculum design on medical postgraduates’ perception towards biostatistics: a
cohort study. BMC Med Educ. 19 de junio de 2018;18(1):144.
Badii Zabeh MH, Castillo J, Landeros J, Cortez K. Papel de la estadística en la
investigación científica= Role of statistics in scientific research. Innovaciones de
Negocios. 2007;4(7):107-45.
Lahera Rol A, Pérez Olivares I, Hunte Roberts VG, Ruiz Batista E, Lahera Rol A,
Pérez Olivares I, et al. La estadística como necesidad en la investigación en Salud.
Revista Información Científica. agosto de 2018;97(4):891-901.
Leppink J. Helping medical students in their study of statistics: A flexible
approach. J Taibah Univ Med Sci. febrero de 2017;12(1):1-7.
Milic NM, Masic S, Milin-Lazovic J, Trajkovic G, Bukumiric Z, Savic M, et al.
The Importance of Medical Students’ Attitudes Regarding Cognitive Competence
for Teaching Applied Statistics: Multi-Site Study and Meta-Analysis. PLoS One.
2016;11(10):e0164439.
Rubio M, Sánchez-Ronco M, Mohedano R, Hernando A. The impact of
participatory teaching methods on medical students’ perception of their abilities
and knowledge of epidemiology and statistics. PLoS One. 2018;13(8):e0202769.
Ramirez C, Schau C, Emmioglu E. The importance of attitudes in statistics
education. Statistics Education Research Journal [Internet]. 2012;11(2). Disponible
en: https://iase-web.org/documents/SERJ/SERJ11(2)_Ramirez.pdf
Stanisavljevic D, Trajkovic G, Marinkovic J, Bukumiric Z, Cirkovic A, Milic N.
Assessing attitudes towards statistics among medical students: psychometric
properties of the Serbian version of the Survey of Attitudes Towards Statistics
(SATS). PLoS One. 2014;9(11):e112567.
Sacristán JA, Millán J. El médico frente a la COVID-19: lecciones de una
pandemia. Educación Médica. 1 de julio de 2020;21(4):265-71.
Yuan W, Liu Z. What factors affect the quality of medical students’ doctoral
theses? A comparative study in affiliated hospitals of a Chinese university. Adv
Med Educ Pract. 2019;10:297-302.
Novack L, Jotkowitz A, Knyazer B, Novack V. Evidence-based medicine:
assessment of knowledge of basic epidemiological and research methods among
medical doctors. Postgrad Med J. diciembre de 2006;82(974):817-22.
Schau C, Stevens J, Dauphinee TL, Vecchio AD. The Development and Validation
of the Survey of Antitudes toward Statistics. Educational and Psychological
Measurement. 1 de octubre de 1995;55(5):868-75.
Torales J, Barrios I, Viveros-Filártiga D, Giménez-Legal E, Samudio M, Aquino
S, et al. Conocimiento sobre métodos básicos de estadística, epidemiología e
investigación de médicos residentes de la Universidad Nacional de Asunción,
Paraguay. Educación Médica. 1 de octubre de 2017;18(4):226-32.

1293

Turkish Journal of Computer and Mathematics Education

Vol.12 No.14 (2021), 1286- 1302
Research Article

17. Ayebo A, Bright J, Ballam C. Examining the Factor Structure of the Survey of
Attitudes Towards Statistics among Undergraduate Health Science Students.
International Electronic Journal of Mathematics Education. 2019;15(1):em0560.
18. Schau C. SATS background [Internet]. CS Consultants, LLC. [citado 21 de enero
de 2021]. Disponible en: https://www.evaluationandstatistics.com/register
19. Figueroa S, Perez MA, Baccelli S, Prieto G, Moler E, Argentina P de BA.
Actitudes hacia la estadística en estudiantes de ingeniería. Interdisciplinaria.
2012;29(2):199-205.
20. Manzini JL. DECLARACIÓN DE HELSINKI: PRINCIPIOS ÉTICOS PARA LA
INVESTIGACIÓN MÉDICA SOBRE SUJETOS HUMANOS. Acta bioethica.
diciembre de 2000;6(2):321-34.
21. Santabárbara J. Asociación entre las actitudes hacia la estadística y desempeño en
bioestadística en estudiantes de medicina: un estudio metaanalítico. FEM.
2020;23(5):251.
22. Santabárbara J, Montenegro S, López-Antón R. Conocimientos básicos en
bioestadística y epidemiología y actitudes hacia la estadística en estudiantes de
posgrado de medicina. FEM: Revista de la Fundación Educación Médica.
2019;22(3):145-52.
23. Daher AM, Amin F. Assessing the perceptions of a biostatistics and epidemiology
module: views of Year 2 medical students from a Malaysian university. A crosssectional survey. BMC Med Educ. 13 de mayo de 2010;10:34.
24. Fielding S, Poobalan A, Prescott GJ, Marais D, Aucott L. Views of medical
students: what, when and how do they want statistics taught? Scott Med J.
noviembre de 2015;60(4):164-9.
25. Hannigan A, Hegarty AC, McGrath D. Attitudes towards statistics of graduate
entry medical students: the role of prior learning experiences. BMC Med Educ. 4
de abril de 2014;14:70.
26. Ocakoğlu G, Kaya MO, Can FE, Atış S, Macunluoğlu AC. Nursing professionals’
attitudes toward biostatistics: an international web-based survey. The European
Research Journal. 2019;5(2):326-34.
27. Weissgerber TL, Garovic VD, Milin-Lazovic JS, Winham SJ, Obradovic Z,
Trzeciakowski JP, et al. Reinventing Biostatistics Education for Basic Scientists.
PLoS Biol [Internet]. 8 de abril de 2016 [citado 17 de enero de 2021];14(4).
Disponible en: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4825954/
28. Lancellotti D, Abarca A, Jorquera J, Lobos C, Aguilera D, Sánchez N, et al.
Evaluación de la metodología Team Based Learning en cursos de estadística para
estudiantes de medicina. Revista médica de Chile. abril de 2020;148(4):488-95.

1294

Turkish Journal of Computer and Mathematics Education

Vol.12 No.14 (2021), 1286- 1302
Research Article

Annexes
Table 1.
Sociodemographic and academic characteristics of sixth- and seventh-year medical
students of the Human Medicine course.
Absolute
Percentage
frequency
Sex
Male
85
42.1%
Female
117
57.9%
25
(24-27)
Age (years)* Age (years)* Age (years)*
Age (years)* Age (years)* Age (years)
Medical Intern
No
70
34.6%
Yes
132
65.4%
Extracurricular course in biostatistics
No
158
78.2%
Yes
44
21.8%
Statistical software
No
139
68.8%
Yes
63
31.2%
Intention to take up residence
No
3
1.5%
Yes
199
98.5%
Will perform medical specialty
No
91
46.7%
Yes
104
53.3%
Source: Prepared by the authors.
Table 2.
Bivariate analysis of factors correlated to biostatistics and epidemiology knowledge
score and Attitudes towards biostatistics in sixth- and seventh-year medical students of
Human Medicine.
Expertise in biostatistics and
Attitudes towards biostatistics
epidemiology (CBE)
(AFB)*.

Age
CBE
AFB* AFB* AFB*
AFB* AFB* AFB* AFB*

Spearman's
Rho

Value of p

Spearman's Rho

Value of
p

-0.156
0.065

0.025
0.356

0.174
0.065
-

0.013
0.356
-
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AFB* AFB

Sex

Male
Female
Becoming a
Attends
medical intern internship
6th year
Extracurricula
Yes
r course in
No
biostatistics
Statistical
Yes
software
No

M±DE

Me(RI
)

Value of p

M±DE

Me(RI)

Value of
p

3.1±2.1
2.6±1.5
2.7±1.6

3(1-5)
3(1-4)
3(1-4)

0.231

4.5±0.7
4.5±0.6
4.5±0.7

4.6(4.2-4.9)
4.6(4.2-5)
4.6(4.2-5)

0.644

3.0±1.9
3.4±2.1
2.7±1.7

3(2-4)
3(2-5)
3(1-4)

4.5±0.6
4.5±0.8
4.5±0.6

4.6(4.2-5)
4.6(3.9-5)
4.6(4.2-5)

3.0±1.8
2.7±1.7

3(2-4)
3(1-4)

4.7±0.7
4.4±0.6

4.7(4.5-5.2)
4.5(4.1-4.9)

0.643

0.057

0.187

0.950

0.563

0.001

2.8±1.8 3(1-4)
0.693
4.5±0.6
4.6(4.2-5)
0.514
Intention to
Yes
3±1
3(2-4)
4.8±0.3 4.9(4.4-4.9)
take up
No
residence
3±1.9
3(2-4)
0.295
4.5±0.7 4.6(4.1-4.9)
0.358
Medical
Yes
2.7±1.6 3(1-4)
4.6±0.6 4.6(4.2-5.0)
Specialty
No
CBE: Knowledge in biostatistics and epidemiology. SATS-28: Attitudes towards
biostatistics. M: Mean. SD: Standard deviation. Me: Median. IQR: Interquartile range.
(*) Measured with the SATS-28 scale.
Source: Prepared by the authors.
Table 3.
Correlation between the subscales of attitudes towards biostatistics and biostatistics and
epidemiology knowledge scores of sixth- and seventh-year medical students of Human
Medicine.
Expertise in biostatistics
and epidemiology (CBE)
Value of p
M±DE
Me(RI)
Spearma
n's Rho
4.0±1.1
4.2(3.3-4.7)
-0.021
0.772
Subscale: Affection
4.7±1.0
4.7(4.2-5.3)
0.050
0.483
Subscale: cognitive
competencies
5.5±0.9
5.6(4.9-6.1)
0.231
0.001
Subscale: value
3.7±0.9
3.7(3.1-4.4)
-0.115
0.103
Subscale: difficulty
4.5±0.6
4.6(4.2-5.0)
Total
Source: Prepared by the authors.
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Table 4.
Multivariate analysis of factors correlated to biostatistics and epidemiology knowledge
score and attitudes towards biostatistics in sixth- and seventh-year medical students of
Human Medicine.
Expertise in biostatistics and
Attitudes towards
epidemiology (CBE)
biostatistics (SATS-28)
Value of p
Value of p
β (95% CI)
β (95% CI)
-0.04 (-0.14-0.05)
0.384
0.04 (0.01-0.07)
0.013
Age
Extracurricular
0.65 (0.07-1.24)
0.028
course in
biostatistics
0.33 (0.06-0.61)
0.016
Value subscale
Statistical software
0.31 (0.12-0.51)
0.001
β: Adjusted regression coefficient.
Source: Prepared by the authors.

FIGURE 1.
Correlation between some covariates and knowledge in biostatistics and epidemiology
and attitudes towards biostatistics in sixth- and seventh-year medical students of Human
Medicine.

a)
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b)

c)

d)
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A: Difference in biostatistics and epidemiology knowledge scores according to taking
an extracurricular biostatistics course. B: Correlation between the biostatistics and
epidemiology knowledge score and the biostatistics attitude value subscale. C:
Difference in biostatistics attitudes score according to handling statistical software. D:
Correlation between biostatistics attitudes score with age.
Source: Own elaboration.
Annex 1.
Questionnaire on basic knowledge in biostatistics and epidemiology (CBE)
You are requested to properly read and answer the following statements using your
actual knowledge, as this survey is anonymous and will not be graded, only the results
will be used for scientific purposes:
Ask

Alternatives

1.

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

a.
The
effect of
treatment
A
is
greater
than that
of
treatment
B.

b.
The
effect of
treatment
B
is
greater
than the
effect of
treatment
A.

c. It is
impossible
to
compare
the size of
the effects

d.
Both
treatments
have
significant
effects
and,
therefore, are
equally
effective.

2.

In a clinical trial, a series of
patients are treated with a new
drug to study whether, in a
period after administration of
that drug, the bilirubin level has
decreased. It is accepted that the
bilirubin distribution is normal
for this design. What is the
statistical test of choice:

a.
Student's t
test
for
paired
data

b.
c. ChiStudent's square
t test for
independ
ent data

d.
MannWhitne
y

e.
Fisher's
exact
test

3.

To study the possible association
between maternal rubella and
congenital cataracts, a sample of
20 children with this disease and
25 children with similar history
and age who do not have the
disease are
selected. An
interview with the mother of
each child determines whether or
not she had rubella during
pregnancy. Which statistical test

a.
Student's t
test
of
independe
nt data

b.
c. Chi- d.
Student's square Correla
t test for
tion
paired
data

e.
ANOV
A
(analysi
s
of
varianc
e)
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to

4.

Which test should be
comparison of blood
values
between
belonging to three
levels?

used for a.
pressure Student's t
subjects
smoking

b.
c.
Student's Correlatio
t test for n
related
samples

5.

In a statistical hypothesis test, if a. A type b.
A
the null hypothesis were true and II error is correct
rejected:
committed decision
is made

c.
Statistic
al
power
increas
es

6.

A study investigating a blood a.
pressure-lowering effect of a Retrospect
new drug should be a type study: ive cohort
study

c. Doubleblind,
placebocontrolled
study

d.
Observational
cross-sectional
study.

7.

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

a.
b. Case- c. Clinical
Prospectiv control
trial
e cohort study
study

d.
Observational
cross-sectional
study

8.

Researchers
compared
two
weight loss diets, measured at
three months after the start of
treatment. The study groups
included 18 and 10 subjects. A
mean weight decrease of 5% in
diet group A and 7% in diet
group B was observed. The
observed difference was not
statistically significant (p > 0.1).
What could be the main reason
for refusing to publish these
results:

a.
The
study
groups
have
different
sizes

d. The power
of the analysis
is
probably
very small

9.

To try to establish a relationship a. Cases b.
between
valproic
acid and
Cohort
consumption during pregnancy controls
study

b.
Prospecti
ve casecontrol
study

b.
Results
are not
significa
nt

d.
ANOVA
(analysis
of
variance).

d.
A e. The
type I most
error is conserv
made
ative
decisio
n
is
made

c.
Absolute
difference
in weight
loss is very
small.

c.
Randomi
zed

d.
Ecologi
cal

e.
Crosso
ver
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and the risk of spina bifida in the
newborn, mothers of newborns
with spina bifida were selected
and compared with mothers of
healthy newborns. All mothers
of the selected infants have a
history
of
valproic
acid
consumption. What is the type of
study design employed:
10. Australian researchers found that
excessive use of sunscreen is
associated with the development
of skin cancer. This relationship
could be explained in part by the
presence of a confounding
factor. To assess the direct effect
of the cream on the development
of skin cancer, researchers
should perform:

Vol.12 No.14 (2021), 1286- 1302
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clinical
trial

a.
Adjustmen
t for sun
exposure
by
multivariat
e analysis.

b.
Adjustin
g for sun
exposure
by
excludin
g
the
variable
sun
exposure'
from
multivari
ate
analysis.

study

c. A new
study
in
less sunexposed
population
s.

clinical
trial

d.
It
is
impossible to
carry out the
evaluation of
the
direct
effect of the
cream on the
development
of skin cancer.

KEYS: B1. c) B2. a) B3. c) B4. d) B5. d) E1. c) E2. b) E3. d) E4. a) E5. a
Source: Adapted from the Novack questionnaire in its Spanish validated version (16).
Annex 2:
Questionnaire of Attitudes towards Statistics (SATS-28)
(Survey of Attitudes Toward Statistics-28)
In the following statements, read carefully and select the degree of agreement with each
of the statements, being 1="Strongly disagree" and 7 ="Strongly agree".
Item wording
1.
2.
3.
4.
5.
6.

1 2 3 4 5 6 7

I like Statistics.
I feel insecure when doing Statistics problems.
I don't understand statistics very much because of my way of
thinking.
Statistical formulas are easy to understand.
Statistics are useless.
Statistics is a complicated subject.
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7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

Vol.12 No.14 (2021), 1286- 1302
Research Article

Statistics is a requirement in my training as a professional.
My statistical skills will facilitate my access to the world of
work.
I have no idea what Statistics is all about.
Statistics is not useful for the common professional.
I get frustrated when taking Statistics tests.
Statistical concepts do not apply outside of work.
I use statistics in everyday life.
In Statistics classes I am in tension.
I enjoy Statistics class.
Statistical conclusions rarely occur in life.
Most people learn statistics quickly.
Learning statistics requires a lot of discipline.
In my profession I will not use Statistics.
I make a lot of mathematical mistakes when I do statistics.
I am afraid of Statistics.
Statistics involves a lot of computation.
I can learn Statistics.
I understand statistical formulas.
Statistics is not important in my life.
Statistics is very technical.
I find it difficult to understand statistical concepts.
Most people must change their way of thinking to do
statistics.

Source: Adapted from SATS-28 with permission to the author via e-mail for use (18)
and use of Spanish validated version (19),
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