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Abstract
This longitudinal study aimed to assess the factors associated with motivation in 303 Brazilian medical students after a 
30-month follow-up. Their demographics, study habits, sleep quality, motivation (Brazilian version of the Academic Moti-
vation Scale-BAMS), learning approaches (R-SPQ-2F scale), and stressors (MSSF-Medical Student Stress Factor scale) 
were examined. We found an increase in amotivation and extrinsic motivation through external regulation (e.g., “I come to 
school to earn a degree”) and a decrease in intrinsic motivation and extrinsic motivation through integrated regulation (e.g., 
“because studying broadens our horizons”) in medical students after the 30-month follow-up. Students in earlier stages of 
medical training showed greater increases in amotivation. Factors such as the learning approach, hours spent studying, sex, 
stressors, studying just before examinations, and sleep problems were predictors of the different dimensions of motivation. 
Medical students’ motivation changed negatively as medical training progressed.

Keywords Medical students · Motivation · Stressors · Deep learning · Surface learning · Medical education

Introduction

The ongoing search for an effective teaching–learning pro-
cess in medical schools has led to the need to better under-
stand student motivation as a major determinant of behavior 
and academic performance [1].

Many aspects that can be developed during medical train-
ing (e.g., autonomy, competence, relationship, and perfor-
mance) as well as non-modifiable factors (e.g., age, sex, and 
ethnicity) seem to affect medical students’ motivation [2]. In 
the search for a motivation framework, several learning theo-
ries such as behaviorism, cognitivism, and humanism have 
been proposed. However, the Self-Determination Theory 
(SDT) remains one of the most recognized theories because 
of its important educational and clinical implications. This 
theory highlights that a person’s motivation is a function 
not only of their immediate social context but also of their 
inner resources that have developed over time [3], assuming 
that all students have inherent growth tendencies (curiosity, 
motivation, and psychological needs) that promote motiva-
tion for classroom engagement and functioning [4]. Based 
on this theory, social environments can either facilitate or 
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disrupt this process, and individuals differ in the intensity of 
and the reasons underlying their motivation [3].

In the past few decades, several authors have used SDT 
to understand the complex construct of motivation. This 
theory is grounded in an established continuum starting 
from amotivation, followed by a steady increase in extrinsic 
forms of motivation (e.g., introjected regulation, integrated 
regulation) and, finally, the attainment of intrinsic motiva-
tion [5]. These different types of motivation are influenced 
by the ways in which individuals manage their drive and 
whether they are more dependent on external or intrinsic 
factors to achieve personal satisfaction. These regulatory 
processes play a pivotal role in motivation [3, 4]. Based on 
this framework, the Academic Motivation Scale (AMS) was 
developed to evaluate motivation according to the precepts 
of SDT and has become one of the most widely used instru-
ments to assess motivation in medical education [6].

In the scientific literature, authors have identified sev-
eral factors associated with motivation in medical students, 
namely, grade expectations, level of interest in the content, 
having a good quality of life, future examinations, and sex 
differences [7]. Likewise, decreases in motivation are associ-
ated with different outcomes such as professional commit-
ment [8], family relationships [9], and academic achieve-
ment [10]. In this context, motivation is a multidimensional 
construct, involving issues related to the individual and their 
social situation and educational aspects [11]. Therefore, stu-
dents’ learning approach and stressors should be considered 
to understand motivation throughout the duration of a medi-
cal degree course.

Learning approaches, according to Biggs, are distinguish-
able by the type of motivation and strategy used by the stu-
dent, whether deep or surface [12]. In the deep approach, 
students are really interested in learning about the topic, 
reading and integrating new information with their previous 
knowledge. In contrast, in the surface approach, students 
tend to choose the quickest way to accomplish the task, 
studying the material in a linear manner and prioritizing 
memory over comprehension. Approaches can differ for the 
same student according to the workload, topics, and learning 
environment [13, 14].

Motivational factors associated with an individual include 
stress, which constitutes a major mental health problem 
among medical students [15]. Stress can be associated with 
numerous factors, such as an unsuitable learning environ-
ment [16], high workload [17–19], lack of time [18], com-
petition among colleagues [17, 19], financial concerns 
[17–19], health issues [19], and peer/faculty relationships 
[17]. According to the SDT, pressures can trigger regulatory 
processes that induce more controlled motivations. Investi-
gating stressors is therefore important in motivation studies.

Although the scientific literature on motivation has made 
significant strides in the recent decades, demonstrating that 

motivation is associated with differences in study behavior 
and student performance [1, 20, 21], few studies have inves-
tigated motivational changes throughout the medical school 
curriculum. Most of the studies available are cross-sectional 
[22], precluding the analysis of cause–effect relationships. 
Longitudinal studies in the literature are scarce, with those 
available involving short follow-ups and limited samples 
[23, 24].

Longitudinal studies allow the changes in student moti-
vation throughout medical training to be mapped and the 
associated factors elucidated. This evidence can help raise 
the awareness of managers and educators about their stu-
dents and help them redesign curricula, instruction, meth-
ods, strategies, resources, culture, learning environment, 
and climate toward a more effective educational process. To 
bridge the gap in the literature regarding such evidence, this 
study aimed to assess the factors associated with motivation 
in Brazilian medical students after a 30-month follow-up.

Methods

Study Design

A longitudinal, observational 30-month follow-up study was 
conducted for medical students from a Brazilian public uni-
versity. The project was approved by the University Teaching 
Hospital/UFJF’s Research Ethics Committee under Permit 
No. 2.742.787. All study participants signed a consent form.

Study Participants and Venue

This study was conducted at the School of Medicine of 
the Federal University of Juiz de Fora. The institution has 
a traditional curriculum incorporating active strategies 
such as problem-based learning, flipped classroom, and 
team-based learning. A total of 80–90 students are enrolled 
per semester in each class. The duration of the program is 
6 years, and the curriculum is divided into three stages of 
training: preclinical (first and second years—studying most 
of the basic sciences: anatomy, histology, and physiology; 
with almost exclusively classroom-based activities and 
little patient exposure); clinical (third and fourth years—
studying disciplines such as cardiology, gastroenterology, 
and surgery; involving mostly classroom activities but with 
increasing patient exposure); and clerkship (fifth and sixth 
years—mostly inpatient or outpatient care and few class-
room activities).

For this study, we invited all students enrolled in the first 
to fourth years of medical school who were present at the 
time of data collection to participate; approximately 640 
medical students were invited. The students who agreed to 
participate in the survey answered the questionnaire at two 
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different times (waves): at the baseline (first semester, 2016) 
and after 30 months of follow-up (second semester, 2018). 
Only those students who answered in the first wave were 
included in the second wave (that is, the original first-year 
medical students were in their third year).

Eligibility Criteria

All students who were followed up with for the entirety of 
30 months, who were present at the time of data collec-
tion, and who agreed voluntarily to participate in the study 
were included. We excluded students who failed to fill out 
the questionnaires for the two waves (that is, those conclud-
ing their medical degree before the study’s endpoint, those 
admitted to the university after the first wave, or those who 
had not completed the questionnaire for one or both waves).

Instruments

We used a self-report, in-person questionnaire as follows: 
(All instruments used in this questionnaire are freely avail-
able to be used for research purposes with appropriate 
citation).

– Sociodemographic data: sex, ethnicity, age, and family 
income;

– Studying patterns: The following two questions were used: 
“How many hours per week do you dedicate to your stud-
ies (outside classroom activities)?” (six response options, 
ranging from 1–2 h to > 10 h); and “How often do you leave 
studying the material until just before examinations?” (five 
response options, ranging from never to always);

– Sleep quality: “Over the past month, how would you rate 
the overall quality of your sleep?” (four response options, 
ranging from very good to very poor);

– Motivation: Motivation was measured using the Brazil-
ian Adapted version of the Academic Motivation Scale 
(BAMS) [25]. The original AMS was devised by Vallerand 
et al. [6] and is used to evaluate students’ motivation toward 
learning using 28 items. This scale was subsequently trans-
lated, validated, and adapted for use in Brazilian Portuguese 
after expert meetings and factorial analyses [25–27]. The 
final Brazilian Portuguese version comprised 30 items [25] 
scored on Likert scales similar to the original AMS, rang-
ing from 1 to 7 (1 = does not correspond at all, 2–3 = cor-
responds a little, 4 = corresponds moderately, 5–6 = cor-
responds a lot, and 7 = corresponds exactly). The scale is 
divided into seven subscales:

(a) Amotivation—6 items (e.g., “Honestly, I don’t know 
why I come to school,” “I don’t see why I should come 
to school”);

(b) Intrinsic motivation—3 items (e.g., “because coming 
to the university is a pleasure for me,” “because I really 
like going to school”);

(c) Extrinsic motivation through social regulations—4 items 
(e.g., “I come to school to get out of the house,” “to see 
my friends is the main reason I come to the university”);

(d) Extrinsic motivation through identified regulation—2 
items ( “I come because attending classes is necessary 
for learning,” “because I think that requiring attendance 
is needed so that students will take the medical training 
seriously”);

(e) Extrinsic motivation through integrated regulation—4 
items (e.g., “because education is a privilege,” “because 
studying broadens our horizons”);

(f) Extrinsic motivation through introjected regulation—6 
items (e.g., “I come because it is what’s expected of me,” 
“to show myself that I am an intelligent person”); and

(g) Extrinsic motivation through external regulation—5 
items (e.g., “I come to school to not get marked absent,” 
“I come to school to earn a degree”).

– Surface and deep learning approaches: We used the R-SPQ-
2F questionnaire developed by Biggs et al. [12] because 
learning approaches are key to the framework of motiva-
tion, as described in the “Introduction” section, and the 
R-SPQ-2F is one of the most widely used evidence-based 
instruments for assessing it. This instrument comprises two 
scales (the deep approach and surface approach, respec-
tively) containing 10 items scored on a Likert scale (5 items 
from never to always or almost always). Each scale has two 
subscales with five questions, comprising two on motiva-
tion and two on strategy: deep motivation, surface motiva-
tion, deep strategy, and surface strategy;

– Stress factors of medical students were measured using 
the Medical Students Stress Factor (MSSF) scale. This 
scale was chosen because it includes the most impor-
tant stressors available in this context, as the validation 
of this instrument was conducted at our medical school 
[28]. This instrument rates the most common stressors 
experienced by medical students for 28 situations on a 
scale from 1 (not at all) to 7 (extremely distressing). It 
evaluates five different domains [28]: “Learning environ-
ment and academic performance” (e.g., grades, attain-
ing lower academic grades than peers, examinations 
and evaluations, fear of failing any discipline, extensive 
learning content, lack of time to study, family pres-
sure); “Relationship” (e.g., family relationships, faculty 
relationships); “Health” (e.g., physical health, mental 
health); “Lack of time” (e.g., lack of leisure time, lack 
of time with friends and family); and “Learning issues” 
(e.g., inability to answer patients’ questions, difficulty in 
understanding the entire content) [28].
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Procedures

Students completed the questionnaires during class time 
(before or after educational activities). Scale application 
took approximately 20 min and was done exclusively by the 
researchers to guarantee data confidentiality.

Statistical Analyses

Descriptive statistics were expressed in terms of absolute 
and relative frequencies for categorical variables and mean 
and standard deviation for continuous measures.

Inferential analyses were performed for the total sample 
and the following subgroups based on the stage of medi-
cal training: first/second years and third/fourth years. The 
main reason for using such an approach is that the medi-
cal school curriculum was fragmented and had distinct 
stages: preclinical (first/second years), clinical (third/fourth 
years), and clerkship (fifth/sixth years). Therefore, separat-
ing students into these blocks allowed us to understand how 
students made such transitions throughout the course (i.e., 
from the preclinical to clinical stages and from the clinical 
to clerkship stages).

The different motivational dimensions were compared—
using the AMS at baseline (2016) and after the 30-month 
follow-up—through pre–post two-tailed paired t-tests. Step-
wise linear regression models (0.05 for entry and 0.15 for 
removal) were then developed with the baseline variables as 
independent variables (i.e., age, sex, family income, medical 
training stage, whether one has previously been enrolled in 
another undergraduate program, Biggs’ surface approach, 
Biggs’ deep approach, hours per week dedicated to stud-
ies (outside classroom activities), studying the material just 
before examinations, sleep quality, and stress factors asso-
ciated with medical students, such as “Learning environ-
ment and academic performance,” “Relationship,” “Health,” 
“Lack of time,” and “Learning issues”); the motivation scale 
and subscale scores after the 30-month follow-up were the 
dependent variables. All assumptions for conducting linear 
regression were satisfied.

A p-value of ≤ 0.05 was considered statistically signifi-
cant, and all statistical analyses were performed using SPSS 
version 20.

Results

Of the 523 eligible students, 303 (57.9%) completed both 
questionnaires at baseline and the 30-month follow-up and 
were subsequently included in the study. The sample com-
prised 167 (55.1%) women, 202 (66.7%) White participants, 
191 (63.2%) participants with a family income ≤ 10 Brazil-
ian minimum wage, and 58 (19.1%) participants who had 

attended other undergraduate programs prior to studying 
medicine. Regarding the medical training stage, 194 (64.0%) 
students were in the first or second years and 109 (36.0%) 
in the third or fourth years. The mean age of the sample was 
20.58 (SD: 2.48) years.

Mean baseline scores on the R-SPQ-2F scale were 29.71 
(SD: 6.33) for the “Deep Approach” and 22.14 (SD: 6.26) 
for the “Surface Approach.” Scores on the Medical Students 
Stress Factor (MSSF) scale were 5.22 (SD: 1.20) for the 
dimension “Learning Environment and Academic Perfor-
mance,” 2.81 (SD: 1.18) for the dimension “Relationship,” 
4.22 (SD: 1.45) for the dimension “Health,” 5.23 (SD: 1.30) 
for the dimension “Lack of Time,” and 4.33 (SD: 1.30) for 
the dimension “Learning issues.” A total of 203 students 
(67.0%) dedicated > 6 h per week of home study (outside 
classroom activities), and 114 (37.6%) reported always or 
often studying just before the exam.

The different components of motivation measured at 
baseline and after the 30-month follow-up are given in 
Table 1. For the total sample, the results show an increase 
in amotivation (p < 0.001) and extrinsic motivation through 
external regulation (p < 0.001) and a decrease in intrinsic 
motivation (p < 0.001) and extrinsic motivation through 
integrated regulation (p = 0.001). Stratifying by the medi-
cal training stage, greater changes in motivation are evident 
among first- and second-year students than among third- and 
fourth-year students.

Factors at baseline associated with the subdimensions 
of motivation after the 30-month follow-up are given in 
Table 2. The factors are associated as follows: (a) amoti-
vation: greater level of the surface approach; (b) intrinsic 
motivation: greater level of the deep approach; (c) extrinsic 
motivation through social regulations: lower level of the 
deep approach and greater stress associated with the rela-
tionship dimension; (d) extrinsic motivation through identi-
fied regulation: male sex; (e) extrinsic motivation through 
integrated regulation: lower level of the surface approach, 
greater stress associated with health, and greater level of 
the deep approach; (f) extrinsic motivation through intro-
jected regulation: greater stress associated with the learning 
environment and relationship dimension; and (g) extrinsic 
motivation through external regulation: greater level of the 
surface approach and higher age.

Table 3 shows the factors at baseline associated with 
the motivation subdimensions after the 30-month follow-
up according to the medical training stage. The follow-
ing associations were identified among first- and second-
year students (Table 3): (a) amotivation: fewer studying 
hours and worse sleep quality; (b) intrinsic motivation: 
greater level of the deep approach; (c) extrinsic motiva-
tion through social regulations: lower level of the deep 
approach; (d) extrinsic motivation through identified 
regulation: male sex; (e) extrinsic motivation through 
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integrated regulation: lower stress associated with Learn-
ing issues and greater level of the deep approach; (f) 
extrinsic motivation through introjected regulation: greater 
stress associated with the learning environment; and (g) 
extrinsic motivation through external regulation: greater 
level of the surface approach and higher age.

The associations for third- and fourth-year students 
(Table 3) were as follows: (a) amotivation: greater stress 
associated with the learning environment and greater level 
of the surface approach; (b) intrinsic motivation: greater 
level of the deep approach and less study just before 
examinations; (c) extrinsic motivation through social reg-
ulations: greater stress associated with the relationship 
dimension, fewer studying hours, and lower income; (d) 
extrinsic motivation through identified regulation: male 
sex; (e) extrinsic motivation through integrated regulation: 
lower level of the surface approach, lower stress associ-
ated with Learning issues, lower stress associated with the 
relationship dimension, and greater stress associated with 
the learning environment; (f) extrinsic motivation through 
introjected regulation: greater stress associated with the 
learning environment; and (g) extrinsic motivation through 

external regulation: greater level of the surface approach 
and lower income.

Discussion

This study revealed an increase in medical students’ amo-
tivation (9.44 to 11.02, p < 0.001) and extrinsic motivation 
through external regulation (e.g., “I come to school to earn 
a degree”; 16.50 to 19.47, p < 0.001) and a decrease in their 
intrinsic motivation (12.45 to 11.38, p < 0.001) and extrin-
sic motivation through integrated regulation (e.g., “because 
studying broadens our horizons”; 21.62 to 20.47, p = 0.001) 
during a 30-month follow-up in the course of their medical 
degree. Students in earlier stages of medical training showed 
a greater increase in amotivation. Factors such as the learn-
ing approach, hours spent studying, sex, stressors, studying 
just before examinations, and sleep problems were predictors 
of the different dimensions of motivation after the 30-month 
follow-up.

These results are similar to the findings of a previous 
longitudinal study by Del-Ben et al. [23] that showed a 

Table 2  Factors at baseline 
associated with the motivation 
subdimensions after 30-month 
follow-up for all students*

* Stepwise linear regression with baseline predictors of motivation at 30-month follow-up: age, sex, fam-
ily income, medical training stage, whether one has previously been enrolled in another undergraduate 
program, Biggs’ surface approach, Biggs’ deep approach, hours per week dedicated to studies, studying 
the material just before examinations, sleep quality, stress factors associated with medical students (i.e., 
“Learning environment and academic performance,” “Relationship,” “Health,” “Lack of time,” and “Learn-
ing issues”)
Std. standardized

B SE Std. Beta t p R2

Dependent variables
Independent variables
Amotivation at 30-month follow-up

Surface approach at baseline 0.238 0.059 0.242 4.065  < 0.001 0.058
Extrinsic motivation through social regulations at 30-month follow-up
Deep approach at baseline  − 0.123 0.034  − 0.214  − 3.582  < 0.001 0.066
Relationship stressors at baseline 0.387 0.182 0.127 2.123 0.035
Extrinsic motivation through external regulation at 30-month follow-up
Surface approach at baseline 0.229 0.059 0.231 3.868  < 0.001 0.070
Age at baseline 0.317 0.144 0.132 2.209 0.028
Extrinsic motivation through introjected regulation at 30-month follow-up
Learning environment stressors at baseline 1.951 0.429 0.279 4.553  < 0.001 0.125
Relationship stressors at baseline 1.040 0.441 0.144 2.359 0.019
Extrinsic motivation through identified regulation at 30-month follow-up
Male sex 0.403  − 0.189  − 3.128 0.002 0.036
Extrinsic motivation through integrated regulation at 30-month follow-up
Surface approach at baseline  − 0.144 0.052  − 0.179  − 2.793 0.006 0.080
Health stressors at baseline 0.455 0.211 0.130 2.153 0.032
Deep approach at baseline 0.104 0.052 0.128 1.997 0.047
Intrinsic motivation at 30-month follow-up
Deep approach at baseline 0.172 0.040 0.258 4.316  < 0.001 0.066
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Table 3  Factors at baseline 
associated with the motivation 
subdimensions after 30-month 
follow-up in the different stages 
of medical school*

* Stepwise linear regression with baseline predictors of motivation at 30-month follow-up: age, sex, fam-
ily income, medical training stage, whether one has previously been enrolled in another undergraduate 
program, Biggs’ surface approach, Biggs’ deep approach, hours per week dedicated to studies, studying 
the material just before examinations, sleep quality, stress factors associated with medical students (i.e., 
“Learning environment and academic performance,” “Relationship,” “Health,” “Lack of time,” and “Learn-
ing issues”)
Std. standardized

First- and second-year students B SE Std. Beta t p R2

Dependent variables
Independent variables
Amotivation at 30-month follow-up
Hours spent studying at baseline  − 1.497 0.495  − 0.227  − 3.027 0.003 0.084
Sleep quality at baseline  − 1.506 0.614  − 0.184  − 2.454 0.015
Extrinsic motivation through social regulations at 30-month follow-up
Deep approach at baseline  − 0.158 0.045  − 0.266  − 3.522 0.001 0.071
Extrinsic motivation through external regulation at 30-month follow-up
Age at baseline 0.543 0.193 0.215 2.814 0.006 0.068
Surface approach at baseline 0.161 0.072 0.172 2.241 0.026
Extrinsic motivation through introjected regulation at 30-month follow-up
Learning environment stressors at baseline 2.471 0.515 0.353 4.795  < 0.001 0.124
Extrinsic motivation through identified regulation at 30-month follow-up
Male sex  − 1.222 0.523  − 0.180  − 2.334 0.021 0.032
Extrinsic motivation through integrated regulation at 30-month follow-up
Learning issues stressors at baseline  − 0.695 0.268  − 0.198  − 2.589 0.011 0.065
Deep approach at baseline 0.135 0.063 0.164 2.152 0.033
Intrinsic motivation at 30-month follow-up
Deep approach at baseline 0.142 0.055 0.201 2.604 0.010 0.040
Third- and fourth-year students B SE Beta t p R2

Amotivation at 30-month follow-up
Surface approach at baseline 0.346 0.083 0.379 4.168  < 0.001 0.184
Relationship stressors at baseline 0.934 0.449 0.189 2.079 0.040
Extrinsic motivation through social regulations at 30-month follow-up
Relationship stressors at baseline 0.960 0.287 0.309 3.347 0.001 0.182
Hours studying at baseline  − 0.642 0.255  − 0.235  − 2.517 0.013
Income at baseline  − 0.642 0.255  − 0.235  − 2.517 0.040
Extrinsic motivation through external regulation at 30-month follow-up
Surface approach at baseline 0.336 0.105 0.303 3.189 0.002 0.181
Income at baseline 1.486 0.593 0.238 2.506 0.014
Extrinsic motivation through introjected regulation at 30-month follow-up
Learning environment stressors at baseline 1.955 0.671 0.280 2.912 0.004 0.078
Extrinsic motivation through identified regulation at 30-month follow-up
Male sex  − 1.339 0.635  − 0.207  − 2.110 0.037 0.043
Extrinsic motivation through integrated regulation at 30-month follow-up
Surface approach at baseline  − 0.271 0.078  − 0.318  − 3.457 0.001 0.209
Learning environment stressors at baseline 1.595 0.500 0.347 3.193 0.002
Learning issues stressors at baseline  − 1.121 0.512  − 0.233  − 2.189 0.031
Relationship stressors at baseline  − 0.939 0.450  − 0.196  − 2.087 0.040
Intrinsic motivation at 30-month follow-up
Deep approach at baseline 0.181 0.065 0.283 2.803 0.006 0.197
Studying just before examinations at baseline  − 1.271 0.536  − 0.239  − 2.372 0.020
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reduction in intrinsic motivation among a medical school’s 
first-year medical students who were followed up with for 
1 year [23]. Another study by the same authors compar-
ing students’ motivation for two different curricula found 
that students exposed to a reformed curriculum (i.e., con-
tent reduction, fostering of interdisciplinary integration, 
and early contact with clinical activities) exhibited no loss 
of motivation in the sixth year relative to the first year of 
medical training. By contrast, students who followed the 
traditional curriculum showed a significant decrease in moti-
vation [24].

Although these longitudinal studies reported valuable 
results, they included a relatively low number of students 
(fewer than 100 participants) and failed to assess the poten-
tial predictors of amotivation.

Our findings seem to be supported, at least partially, by 
the SDT, which holds that motivation depends on the innate 
psychological needs for three factors: competence, auton-
omy, and relatedness. Based on this, individual factors or 
those connected with the socioeducational context facilitate 
motivations that are less driven by secondary gains [1].

Medical school curriculum workload is a major factor 
contributing to students’ perceived difficulties, particularly 
among freshmen, for whom the educational transition from 
secondary school to medical school is challenging [21]. 
The traditional, discipline-based curriculum adopted in 
the medical school in this study with few active learning 
methods—that is, not student-centric—may contribute to an 
educational setting that promotes amotivation as the course 
progresses.

The analysis of the two groups by training stage showed 
that the first- and second-year students had worse outcomes 
after 30 months compared to the third- and fourth-year stu-
dents, exhibiting increased amotivation (“I don’t see why I 
should come to school”) and extrinsic motivation through 
external regulation (“I come to school to not get marked 
absent”), in addition to decreased intrinsic motivation 
(“because coming to the university is a pleasure for me”) and 
extrinsic motivation through integrated regulation (“because 
studying broadens our horizons”). This finding is attribut-
able to the fact that first- and second-year students are more 
exposed to new interactions and must manage larger aca-
demic workloads and high-stress academic situations with 
greater exposure to assessments, competition for grades, and 
first direct contact with patients [29].

Conversely, students in the third and fourth years at 
baseline exhibited only increased extrinsic motivation 
through external regulation (e.g., “I come to school to 
earn a degree”) after the 30-month follow-up. This may 
be because this group of mature students had had more 
time to adapt to the group and new stimuli, promoting the 
maintenance of these forms of internalization and lead-
ing to less change in motivation [1]. In addition, after the 

30-month follow-up, these students had achieved clerk-
ship, which was accompanied by a strong desire to com-
plete their medical training, possibly explaining the higher 
scores for extrinsic motivation through external regulation.

In addition to the changes in motivation investigated by 
the present study, the potential predictors of motivation 
over time were assessed. Of the factors associated with 
motivation, the main predictors were learning approaches. 
The surface approach was more associated with amoti-
vation (Std. beta = 0.242, p < 0.001), whereas the deep 
approach proved to be more associated with intrinsic 
motivation (Std. beta = 0.258, p < 0.001). These findings 
were expected because previous studies have shown that 
upon experiencing curriculum overload, students tend to 
develop surface approaches to learning [30]. Having failed 
to develop more self-regulated learning, these students 
experience less adaptation and lower motivation [31–33].

With regard to stressors, the learning environment was 
associated with greater extrinsic motivation through intro-
jected regulation (“I come because it is what’s expected of 
me”) for the total sample (Std. beta = 0.279, p < 0.001) and 
for both first- and second-year students (Std. beta = 0.353, 
p < 0.001) and third- and fourth-year students (Std. 
beta = 0.280, p = 0.004). Owing to some degree of inter-
nalization of the reasons for learning in introjected regu-
lation (“to show myself that I am an intelligent person”) 
coupled with a strong component of obligation or pressure 
[34], this finding is expected, as grades and assessments 
are still important motivating factors [7].

Learning issues stressors (e.g., the inability to answer 
patients’ questions and difficulties in understanding the 
entire content) were associated with lower integrated regu-
lation (e.g., “because studying broadens our horizons”) for 
both first- and second-year students (Std. beta =  − 0.198, 
p = 0.011) and third- and fourth-year students (Std. 
beta =  − 0.233, p = 0.031). This finding is particularly 
meaningful, highlighting that teachers should be alert to 
negative educational experiences involving patients and 
difficulties faced by students regarding content [35].

In terms of the stressors associated with the relation-
ship dimension, third- and fourth-year students were the 
most affected by these factors, resulting in amotivation 
(Std. beta = 0.379, p < 0.001), extrinsic motivation through 
social regulation (“to see my friends is the main reason 
I come to the university”; Std. beta = 0.309, p = 0.001), 
and extrinsic motivation through integrated regula-
tion (“because studying broadens our horizons”; Std. 
beta =  − 0.196, p = 0.040). This may be related to the fact 
that, upon embarking on clerkship, these students have 
greater responsibilities, a workload involving greater prac-
tice in clinical settings, and relationships with students 
assisting in medical shifts, clinical routines, and visiting 
rounds [21].
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Other issues commonly affecting students, such as the 
hours spent studying [36] and sleep quality [37], also influ-
enced motivational levels. Fewer studying hours were asso-
ciated with greater extrinsic motivation through social regu-
lation (e.g., “to see my friends is the main reason I come 
to the university”; Std. beta =  − 0.227, p = 0.003), possibly 
explained by the fact that these students did not prioritize 
studying when attending medical school. Accordingly, 
spending fewer hours studying in the run-up to the exami-
nations was associated with greater intrinsic motivation 
(Std. beta =  − 0.239, p = 0.020), corroborating the findings 
of another study [38].

Worse sleep quality was also a factor associated with 
greater demotivation in the group of first- and second-year 
students (Std. beta =  − 0.184, p = 0.015). Although low 
sleep quality and greater sleepiness have been associated 
with mental health problems among medical students [39], 
few studies explore the role of these factors in motivation. 
Previous studies involving other populations have shown that 
changes in sleep are associated with lower motivation [40, 
41].

Among sociodemographic factors, the male sex was asso-
ciated with lower extrinsic motivation through identified 
regulation (e.g., “I come because attending classes is neces-
sary for learning”) across all analyses (Std. beta =  − 0.180, 
p = 0.021 for the total sample). This study’s results are 
similar to those of another study showing that men have a 
greater surface approach and self-perception of competence, 
whereas women exhibit better competencies and are more 
influenced by external pressures [42]. Hence, women tend 
to believe that attending classes is more important for their 
learning.

This study has some limitations that should be considered. 
We note the loss of respondents in the second wave and that 
data were collected at one point in time and may thus reflect 
recent events rather than longer periods of time. However, 
students with lower levels of motivation likely responded 
less, further increasing the relevance of changes in the subdi-
mensions of motivation. A second issue pertains to the study 
setting of a traditional curriculum with the introduction of 
active strategies, raising a question as to whether the results 
would differ for more student-centered curricula. Finally, 
we separated students according to their stages of medical 
training (preclinical and clinical). This approach may have 
included students at different moments of formation (i.e., 
first- and second-year students in the same group). However, 
as the curriculum was fragmented, preclinical students had 
similar educational strategies and learning environments, 
which made this block uniform. Therefore, investigating 
this transition was possible in our sample. Another option 
would be to separate students into four cohorts according to 
their year of medical school. This option was not exercised 
because the sample size would have been limited, resulting 

in an increase in type 2 errors. Despite these limitations, 
the present study’s strengths include the 30-month follow-
up spanning all stages of medical training and the in-depth 
analysis of factors associated with changes in the subdimen-
sions of motivation. The results provide a basis for the fur-
ther analysis of the reasons underlying shortcomings and the 
factors contributing to success to help devise mechanisms 
that can guide and effectively influence learning–teaching 
processes. Future qualitative studies (i.e., using open ended 
questions) can provide insights to enhance comprehension 
of these findings.

Conclusion

The findings of this study have clinical and educational 
implications that warrant further discussion. The SDT is 
currently one of the main theories explaining motivational 
processes; it seeks to aid understanding on whether student 
motivation is more autonomous or controlled and helps pre-
dict implications for the educational setting [43, 44]. This 
study found different changes in the subdimensions of moti-
vation of the SDT for different stages of medical training and 
predictive factors.

Knowledge of the different types of motivational states 
displayed by students can help educators and managers adapt 
their curricula accordingly. This includes the adoption of 
strategies promoting greater levels of motivation and extrin-
sic motivation through integrated regulation (e.g., “because 
studying broadens our horizons”). This can be achieved 
through educational initiatives focused on challenging, 
appropriate, and student-centered tasks that introduce pro-
gressive responsibility, while providing vertical integration 
and greater contact with patients throughout students’ medi-
cal training [44]. Our results highlight that traditional cur-
ricula should be rethought in the present medical school and 
other schools worldwide, motivating their students through 
interactive theoretical activities and early exposure to simu-
lated and real patients.

At an individual level, strategies should help students 
find ways of monitoring their academic progress through 
feedback, coping with the high medical training workload 
[45], and managing their time [46]. Moreover, initiatives 
should identify and address the sources of students’ stress to 
promote more autonomous motivations, influence students’ 
choices while encouraging them to take responsibility for 
them, and instill greater reflection. Previous studies have 
found mindfulness/meditation, curriculum-level changes, 
and stress management [47, 48] to be promising interven-
tions to mitigate students’ mental health problems in medical 
schools, and these should be considered by educators.

In conclusion, the study showed that medical students’ 
motivation changed significantly throughout the stages of 
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medical training. Several factors predicted student motiva-
tion, which should be considered by educators and medi-
cal schools when redesigning curricula and implementing 
strategies for reducing amotivation and boosting students’ 
intrinsic motivation.
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