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SUMMARY: The learning of human gross anatomy (HGA) is essential for health professionals, as it is key to achieve diagnoses
and carry out clinical procedures safely and effectively. It is essential to recognize the main ideas of human anatoruyasuicas
position and planimetry, and terms of reference and comparison, to understand the general characteristics of the stteictsrasdsy
functions of the human body. However, the academic performance of students in the course of HGA is low, so this study aimed to
determine the relationship between sociodemographic data and their academic performance. For this purpose, studenesi¢ the acad
program of Medicine and Surgery enrolled in a HGA course were surveyed on 17 sociodemographic factors. The grades tigtained by t
students in the three exams taken in the course were recorded and correlated with the answers obtained in the questidentare. In
know the students' characteristics and behaviors in each of the variables, descriptive statistics were performed fameatitedf th
student test was used to compare the means of each group. In the event of behavior far from the normal distributiomatinetmien-pa
tests of Mann-Whitney U and Kolmogorov-Smirnov were used. It was found that factors like previous academic universityegxperienc
retaking the HGA course, students’ health condition, working and studying at the same time and the students’ motheds tateof
influence in their academic performance.
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INTRODUCTION

The learning of human gross anatomy (HGA) hathe importance of anatomical knowledge since radiological
been considered fundamental in the training of studentstacthniques require a deep understanding of the structure to
the academic program of Medicine and Surgery (Mziro achieve a complete interpretation. Itis essential that the student
al., 2017; Ghosh, 2017). Therefore, its knowledge and tineanages to recognize the main ideas of human anatomy that
correct use of its language is necessary for the trainingin€lude anatomical position and planimetry and the terms of
health professionals. HGA learning has been correlated withference and comparison, these ideas will allow
safe medical practice, since an inadequate anatomicmiderstanding the general characteristics of the structures, the
interpretation and description in the diagnosis and treatmesystems of the human body, its general function, interpret
of a patient can lead to clinical complications and even deatflevant clinical images, recognize the surface anatomy,
(Rodriguez-Herrerat al,, 2019). muscle groups and basic clinical correlation.

McHanwellet al (2007) consider that learning about Despite the fact that HGA is considered a fundamen-
HGA is essential for health professionals, it is crucial ttal subject, the academic performance of students—
achieve diagnoses, and carry out clinical procedures safelyderstood as one of the quality indicators of the academy
and effectively. The advance in diagnostic tests has increasedhe higher education system (Garbanzo Vargas, 2013)—
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is low. In Universidad del Valle, the grade obtained bthere were inconsistencies in the responses established in
students in the course of HGA must be higher or equal tiee database by means of validation grids. For this research,
2.95 to pass, if the student obtains a lower result, they mastinivariate and bivariate analysis was performed, which
retake the course; and if this is a prerequisite of another omél] be explained next.
they fall behind in the semesters of the university program.
Yet, the HGA course been considered a multi-repetitiodnivariate Analysis. In order to know the students'
subject, which has been associated with academic desertitraracteristics and behaviors in each of the variables,
(Vanegas-Pissa & Sancho-Ugalde, 2019). Since differetéscriptive statistics were performed for each of them. In
sociodemographic factors may be influencing the acadenthis phase, the aim was to define some indicators of traits of
performance of students, this study aimed to describe a grabp set that constitutes the sample and after processing the
of students of the academic program of Medicine and Surgefgta, to obtain ideas about their properties and possibly
enrolled in the course of Human Gross Anatomy and detestablish some hypotheses about the behavior of these traits,
mine the relationship between sociodemographic data amdtheir relationships in the population.
their academic performance.
For this purpose, indicators of central tendency,
dispersion and shape were used for quantitative variables.
MATERIAL AND METHOD For qualitative variables, whether on a nominal or ordinal
scale, frequency tables, bar charts or pie charts were used to
describe their modal value. Histograms and box-and-whisker
Methodological Design.The present study is part of theplots were included to study the distribution of certain va-
doctoral thesis Teaching, learning and evaluation of Humaiables, a priori detection of outliers in the study data.
Gross Anatomy, which has been endorsed by the
Institutional Human Ethics Review Committee, act N. 014Bivariate Analysis.A correlation coefficient measures the
021. Before starting the course Human Gross Anatomydegree of relationship or association generally existing
students were surveyed by means of a Google Forms fobetween two random variables. To identify whether there
with sociodemographic-oriented questions that alloweslas a correlation between qualitative variables and the
describing the study group. The form included 1TYesponse variable (which is a quantitative variable), the t-
sociodemographic questions on sex, age, with whom theident test was used to compare the means of each group.
student lives, level of study of the mother and fathem the event of behavior far from the normal distribution,
socioeconomic stratum, city of origin, category of théhe non-parametric tests of Mann-Whitney U and
school where the student studied (public or private), healktolmogorov-Smirnov were used. In addition, boxplots
status, whether the student is under medical treatmewgre calculated and performed to compare the groups of
whether the student has family support, reading habithe k populations.
whether it was their first time taking HGA, whether the
student had other higher education studies (partial or com-
plete), the practice of physical exercise and whether tRESULTS
student was currently working or not.

This survey was sent from the main investigator's The present work was performed with a group of 90
mail to each of the students. Prior to this, a pilot test wasudents of second semester (first year) of the academic
conducted with 5 students to identify the clarity of th@rogram of Medicine and Surgery enrolled in the course of
guestions and the time needed to fill them out. To descrikBross Anatomy | (HGAI), during the semester from October
the academic performance of the students and its relationsB{21 to February 2022. To describe the group of students,
with sociodemographic factors, the grades obtained by ttiee statistical analysis was performed with 66 of the 90 who
students in the three exams taken in the Human Grgsarticipated. These were the students who completed the
Anatomy | course were recorded. This information waimformation in the Google Forms and remained enrolled until
correlated with the answers obtained in the Google Forrtiee end of the course.
guestionnaire. For the statistical analysis plan, the database
was first cleaned and adjusted. Data managementwas carried The group of 66 students who answered the
out by the designated statisticians, whose responsibility wggestionnaire consisted of 42 males and 24 females,
to prepare the survey data prior to the statistical analys@@rresponding to 63.64 % and 36.36 %, respectively. The
The following validations were performed: First, a revievage of the students ranged from 16 to 28 years, with a mean
of the missing data, and second, a logical check to assessfil8.7 years.
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Regarding the educational level of the mother, it wadniversidad del Valle, students present three theoretical and
found that 37 of the students’ mothers had high schotiiree practical midterm exams that are averaged and
studies, 22 had postgraduate studies, 4 had primary studiesrespond to the final grade; in some cohorts, dissection of
and 3 had no studies at all, which corresponds to 56 %, &davers is included. During the development of the HGA |
%, 6 % and 4.5 %, respectively. As for the educational leveburse, corresponding to the present investigation, there were
of the father, it was found that 35 of the fathers have a higlo practical exams due to the contingency of the Covid-19
school education, 17 have a postgraduate degree, 10 hapaidemic, so only theoretical exams were taken.
primary school education and 4 have no education at all,
which corresponds to 53 %, 25 %, 15 % and 6 %, In the HGA | course, the general topics of HGA and
respectively. the anatomy of the dorsum, neck, upper limb and lower limb

are taught. The topics are evaluated in three exams without

The socioeconomic stratum of the students ranged frdneing cumulative, for this atypical semester only theoretical
stratum 1 to 6, most of them (63.64 %) had been classifiedriridterm exams were performed, Table | shows the averages
strata 1 and 2 (low stratum); the next group of students belorafsthe grades obtained by the students during the semester
to the middle stratum (strata 3 and 4) with 30.3 %. from October 2021 to February 2022, the average obtained

by the students in the three exams was 3.8, with a minimum

Most of the students in the study group do not live igrade of 2.1 and a maximum of 4.8. The behavior of the
the city of Cali, 37 of them being considered foreigners (frogrades in the theoretical exams tends to be increasing, that
other regions or cities) (56.1 %). Additionally, 36 of thas, as the semester progresses, the average grades improve.
students attended a public school and 30 attended a private
school, corresponding to 54.5 % and 45.5 % respectively. In Relationship between sociodemographic data and the
term of their health condition, 63 of the students reportedgaades obtained by students. To determine the relationship
good health status (95.5 %) and 3 a fair health status (d&&ween the sociodemographic data and the quantitative
%). Likewise, 58 of the students reported being healthy agdades obtained by the students in the theoretical midterm
8 report being under medical treatment, which correspondgams, a normality test was performed on the data in which
to 87.9 % and 12.1 % respectively. it was found that the data did not present a normal

distribution, so it was necessary to use nonparametric tests

Regarding the question of whether this was their firgor comparison (Fig. 1, Table I1).
time they were taking the course of Human Anatomy, 58
(80.3 %) of the students answered No, \_/vhereas 8(19.7%) taple 1l Kolmogorov-Smirnov test.
answered Yes. However, when asked if the students had
previous undergraduate studies, 48 of them answered No,
11 said Yes and 7 had previously completed partial
undergraduate studies, which corresponded to 72 %, 16 %
and 10 % respectively. With the objective of determining whether

sociodemographic data can influence students' academic

Regarding the question of whether the students aperformance, the grade point averages obtained in the HGAI
currently working, 53 of them answered No and 13 Yespurse were correlated with each of the 17 sociodemographic
which corresponds to 80.3 % and 19.7 % respectively. data obtained in the Google Forms form described above,

finding a statistically significant relationship between the
Description of the grades obtained by students. lquantitative test score and whether the student had previously
the development of the HGA | and Il course, offered by thaken any undergraduate course previously (partial or total)
Department of Morphology of the Faculty of Health of th€Fig. 2, Table III).

Statistic 0,988996
p-value 2 53E-

Table I. Average grades obtained by students.

Exam | Exam Il Exam Il Midterm final
(Back and ack)  (Upper limb)  (Lower limb) score
Average 3,24 3,88 4,20 381
Standard deviation 1,07 0,86 0,76 0,72
Min 0,20 0,20 197 2,10
25% 2,60 340 367 3,29
50% 3,30 3,90 4 .47 3,85
75% 430 460 483 446
Max 5,00 5,00 5,00 483
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Fig. 1 Test for Normality Histogram and Q-Q plot.
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Fig. 2 Relationship between grades and previous studies. Fig. 3 Relationship between grades and mother’s level of education.

Table Il Kruskal-Wallis test for the relation between grades and previous studies.

Kruskal-Wallis Hypothesis
Statistic K 6,0976928 Ho: The median of the groupsis equal.

Ha: The median of the groups is

pvalue 0.0474136 different, lower, or higher.

Some results were also found that do not present The second factor that can influence academic per-
statistically significant differences that indicate a relationshiformance was the health condition of the students, since those
between them; however, five of the p-values were close who report a regular health condition tend to have a lower
the rejection zone, so they could be considered factors tigaades, as seen in Figure 4 and Table V.
can influence the academic performance of the students. The
first of the group factors that may impact academic perfor- The third factor that comes close to a correlation
mance was the mother's level of study. Those students whoseaesponds to having previously taken an HGA course. It was
mother has no education tended to have lower grades (Famund that those students who have already had the approach
3, Table IV). with the subject tend to have better grades (Figable VI).
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Fig. 5 Relationship between grades and retaking the HGAI course.

Table IV. Kruskal-Wallis test for the relationship between grades and mother’s level of education

Kruskal-Wallis Hypothesis
Statistic K 6,78971 Ho: The median of the groupsis equal
p-value 0,07891 Ha: The median of the groupsfiemint, lower, or higher

Note. Level of significance (Alpha level) = 0,05.

The fourth and last factor corresponds to the

relationship between students who work and study with the

Boxplot grouped by Currently_Working quantitative grade obtained in the exams, in which it was
Aversgemidienigrades HOM (simple) found that the p-value is close to the rejection limit; therefore,
l it could be concluded that there is a difference to be

considered between the groups. Figure 6 and Table VIl show
that those students who do not work tend to have better
grades.

45

40

DISCUSSION

35 —

In this research it was found that students in the
second semester of the academic program of Medicine and
30 Surgery present varied sociodemographic characteristics, in

terms of age, city of origin, characteristics of the school
T where they attended high school, health status, parents' level
of study, socioeconomic status and economic support, among
others. These differences in the classroom make the teacher

25

No _ Yes encounter students with different levels of motivation,
curenty_orking attitudes and responses to the teaching, learning and
Fig. 6 Relationship between grades and working. evaluation (T-L-Ev) process. Felder & Brent (2005)

1376



OSORIO, S.; RODRIGUEZ, A. & ZUNIGA, J. Sociodemographic factors and academic performance of medicine and surgery students in a course of gross human anatomy.
Int. J. Morphol., 41(5).372-1381, 2023.

Table V. Mann-Whitney U test for the relationship between grades and health condition.
Mann-WhitneyU

Statistic U 143 Ho: The median of the groupsis equal

p-value 0,14702797 Ha: The median of the groupsfierdnt, lower, or higher

Table VI. Mann-Whitney U test for the relationship between grades and repeating HGAI.
Mann-WhitneyU
Statistic U 450 Ho: The median of the groupsis equal.

p-value 0,090662 Ha: The median of the groupsfferdint, lower, or higher.

Table VII. Mann-Whitney U test for the relationship between grades and working.
Mann-WhitneyU

Statistic U 453 Ho: The median of the groupsis equal

p-value 0,081599 Ha: The median of the groupsfferint, lower, or higher

considers that those teachers who understand thdsestudents to perceive pressure from parents, teachers and
differences will have a better chance of satisfying the diveragiministrators to improve their academic performance
learning needs of the students; in addition, the authf@apur, 2018).
considers that students are heterogeneous and vary in terms
of learning style, the way they approach study and their On the other hand, sociodemographic factors are
attitude about the nature of knowledge and their role in itonsidered to influence student academic performance;
construction. Melo-Becerraet al (2017), in their article on higher
education in Colombia, state that these influence the
Itis important before starting an HGA course to knovacademic performance of students, so it is necessary for
important aspects of the students, especially for those whustitutions to make decisions regarding the hiring of
are undertaking a university-level study for the first time. It iseachers, incentives in research and improvement of
also fundamental to know if they are retaking the HGA coursadministrative processes, all this in order to counteract the
how they are in terms of health, if they are currently workingyegative impact resulting from the conditions of students
where they are from and the level of study of their parents. &md other environmental factors.
this way the T-L-Ev activities can be conceived to support
these students in order to favor the learning process. It has also been reported that, in addition to
sociodemographic factors, educational and psychological
Academic performance has been recognized as ofeetors also influence academic performance and school
of the quality indicators of academia in the higher educatiairopout. The most prevalent indicators in these situations
system (Garbanzo Vargas, 2013). The grade obtained &g economic difficulties, personal history, family history
students in the different subjects must be higher than or eqaald shortcomings in secondary education (Zambrano
to 2.95 to pass the courses; if the student obtains a redfdtdesotcet al., 2018).
lower than this grade, they must repeat the subject again
and, in case this is a prerequisite for another, they will fall Vanegas-Pissa & Sancho-Ugalde (2019) conducted
behind in the semesters of their career. a study on student dropout in the career of Medicine and
Surgery at the University of Medical Sciences in Costa Rica,
Although these quantitative measures of learningetween the years of 2008-2009; in it they found that 55.2
have been widely criticized, they continue to be use@ of students dropped out of the career in the first six
Academic performance determines in a certain way tlsemesters, identifying as the main cause the multirepetition
current and future goals of students, the average obtainedhibasic science courses. In addition, they identified the need
their grades will allow them to access university, future innovate the didactic methods of the courses, pedagogical
specializations, participation in events, access wirategies, work on the curricular design and favor study
scholarships, discounts and recognitions, so it is commarethodologies.
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Students are characterized by being diverse in adl students' difficulties in competencies that they should have
aspects and in constant change; they have differeatquired in middle school (baccalaureate). However, Herazo
backgrounds and expectations for learning. Generallig016) states that it is the responsibility of the university to
teachers know how they learned, but do not consideraliow students to enter the academic community, since it is
necessary to know how their students learn and whether twnmon for them to start their careers without knowing the
way of teaching and assessment allows learning to descursive practices of the disciplinary field, and in addition,
achieved (Fnet al,, 2008). in high school the approach to specialized discursive genres

is almost null and the T-L-Ev proposals are far from those

The following is a discussion of the sixofthe university.
sociodemographic data that had the greatest influence on
the academic performance of the students, according to the  Other important sociodemographic factors that,
statistical analysis; the first corresponds to universitglthough they did not present statistically significant
academic experience; the second, whether it is the first tierrelations in this study, did show that they can influence
taking HGA; the third, the state of health; the fourth, whethé¢he T-L-Ev process, were taking the subject for the first
the student works and studies simultaneously; the fifth, thiene, a good state of health, exclusive dedication to study,
mother's level of education; and the sixth data, the placembther's level of study and place of origin. These aspects
origin. are discussed below.

Academic university experienceThe sociodemographic First time taking a HGA course. Taking HGA for the first
factor that presented a statistically significant correlation fdime is challenging, most of the students at the beginning of
this study, i.e., that influences the student to obtain a betté&Al showed low performance. This phenomenon has been
academic performance, was the fact that the student hragorted by other authors such as Cheatrag (2021), who
already completed or partially completed a university coursgose the following question: how can students process
The above is understandable, since these students he®mplete information, i.e., when they have never identified
already achieved a process of adaptation and have acquitedtain anatomical structures in real life? Students start the
greater responsibility in the learning process, on the contracgurse with the generalities of the HGA and go on to study
students who enter the university for the first time expresise topic of dorsal and neck anatomy, in which all structures
concern to meet the academic demands; Sanchez Radillare related, so the study by regions can become complex for
al. (2014) report in their article that students in the firghe student's understanding by not integrating the anatomical
semesters present decreases in their health status, sincepiege with the body system in which it is located. For
usually have changes in their diet, rest, tranquility, changesample, the study of the larynx (an organ that belongs to
in the pace of study, pressure due to the academic load #imel respiratory system located in the neck) is done before
vocational doubts, among others, considering it a critickhowing the structures located in the head and thorax,
period of adaptation. however, in the texts and in class the relationship of the
organs with other anatomical regions that have not yet been
Isaza Restrepet al (2016) reported in their study studied is described.
that during the first four semesters of the Medicine career is
where the highest desertion occurs, identifying as the main ~ Among the most complex concepts to understand in
cause the academic factor, specifically the loss of subjectsiatomy has been referenced the spatial location, since for
since novice students find a high academic demand for whith learning it is necessary for the student to understand the
they can develop a negative perception of their quality ttiree-dimensional properties and the relative position in the
life. Academic desertion is considered a complex problehuman body. For this, it is important to develop teaching
with great economic, institutional, social and personand learning activities that involve the visualization of
repercussions. anatomical structures in different planes, especially the study
with cross sections. In order for the student to retain
The medical career demands multiple changes in th@atomical details and understand the relationship of
novice student's life, such as a tight schedule, a heavétructures, it is recommended to use different resources such
workload or staying in competitive environments, factoras cadavers, animal models, physical and digital models
that have been associated with high levels of stress aiMdhannaret al, 2022).
psychological illnesses, especially during the first two
semesters (Alhussaét al, 2023). Studies consider that it is necessary for the student
to be repeatedly exposed to various types of representations
It is common to attribute low academic performancéor a prolonged period of time, in order to demonstrate the
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functional importance of the structures and to benefit fromerformance; this could be explained by the less time
clinical transfer, since the learning difficulties for the studergvailable to dedicate to study. The career of Medicine and
are complex and could be experienced in a unique way. So8wrgery has a high academic load, the schedules are varied,
authors consider the use of cadaveric anatomical structurém subjects taken in each semester are demanding, with a
along with the development of complementary approachdsgh content, so it is necessary for students to be able to
as fundamental (Erolin, 2019; Cheugtgal.,, 2021). devote themselves to academic activities full time, which
implies that they can count on family support. However,
Human Gross Anatomy courses aimed at progranseme students combine their studies with weekend work or
in the health area stand out for their complexity in theoretichburly jobs, since they do not have the necessary economic
and practical contents, which implies the adaptation of thesesources for their maintenance, reflected in the fact that
as well as the commitment and collaborative work betweenost students belong to low socioeconomic strata.
teacher and students (Mendomtal, 2021).
Carrillo Regalado & Rios Almodévar (2013) report
Health condition. Regarding the health status af a case study that most university students who have work
students, the results indicate that it may influence acadenoiccupations refer to less time available for academic and
performance, since those who report a regular healpersonal activities, which negatively affects academic per-
condition tend to have a lower academic performance. TH@mance. The need to work and study could be associated
may be due to the fact that in cases of illness and/or disabiliyith growing income inequality, low wages, along with an
the time to dedicate to academic aspects may be reducednirease in the cost of higher education that makes it difficult
this sense, research shows that students who are in a condftiwrstudents to have the resources to meet their needs, so
of disability or illness must work harder to maintain theiresearchers recommend that educational institutions design
academic work and identity while compromising othestrategies and actions to identify at-risk students and help
aspects of their lives, fearing that they will not be seen asth local programs (Martinezt al,, 2020).
people, but as a health condition or disability. Because of
the above, it is important to invite the academic communitylother's level of education.The statistical correlations
to reflect on the normalization and generalization of studerapplied in the present investigation indicated that students
(Brown & Leigh, 2018). whose mother did not have any type of education tended to
have lower academic performance. Previous research has
Kapur (2018) considers that physical health problenfeund that parents' occupation, as well as their educational
prove to be an impediment to academic achievememgyel show a positive relationship with students' performan-
especially for students with visual and hearing impairmentse, mainly the mother's studies, since she is the one who is
since it imposes problems for them to understand thusually more actively involved with school activities and
activities posed in the classroom, negatively influencinfavors the development of cognitive activities in children
academic performance; the authors of this work considettlitrough coexistence (Espejel Garcia & Jiménez Garcia,
fundamental to promote in students a good diet, participati@®19).
in extracurricular activities and enjoyment of academic life.
Parents play a fundamental role in favoring the
In this same sense, a high prevalence of mentdademic development of children, from a young age they
health disorders in medical students has been documentsth provide a learning environment at home, providing help
characterized by problems of depression, anxiety, suicidaith homework and projects, in addition, they provide the
ideation and eating disorders. Young people between t8cessary materials for study, they are a source of security,
and 24 years of age are at a higher risk, which could leadcouragement and help to provide solutions to students'
to undesirable consequences for students and their futpreblems (Kapur, 2018).
patients, possibly affecting quality of life, decreasing
academic performance or affecting professionalism and In his article on school ethnography, Serra (2004)
empathy for patients. Incidentally, research recommengssits that students belonging to minority groups and children
that institutions provide psychosocial support and promoté working-class parents often exhibit cultural resistance and
students' mental health (Pachetal, 2017; Macet al, failure in the school system. This knowledge is fundamen-
2019). tal for professors, as well as for the institution, since the
good treatment of students by the university community,
Working and studying. The results of the presentempathy and understanding of their life history, culture and
investigation indicate that students who report that they atastoms, can help them adapt to the university culture and
partially working while studying tend to have a low academifavor their integral formation.
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