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ABSTRACT
Medical students experience extensive pressure during their undergraduate courses. Given 
the complex associations between psychological factors in association with academic pres-
sure. We investigated the study with objectives: To examine psychological factors related to 
academic pressure by analysing interactions between ‘study motivation’, ‘study environment’, 
‘study conditions’, ‘teacher quality’, ‘training programme’, ‘management system’, ‘evaluation’, 
and ‘extracurricular activities’ using a network analysis approach. A total of 878 medical 
students majoring in general medicine from the first, third, and fifth years of a six-year course 
at the largest medical university in central and highland regions of Vietnam were involved in 
this cross-sectional study. The approach used was convenient cluster sampling with a self- 
administered questionnaire by the participants. Network analysis for pairwise correlations 
between psychological factors was estimated . Important factors in the network analysis were 
calculated using centrality indices including node strength (S), closeness (C), and between-
ness (B). The higher score of S, C, and B indicate the more importance of the node. The results 
obtained from the network analysis of eight psychological factors showed that ‘teaching 
quality’ was mostly connected with other factors overall, while the ‘training programme’ was 
seen in both genders and freshman students. ‘Study conditions’ and ‘training programme’ 
were mostly connected with other factors in junior and senior students, respectively. The 
strong pairwise correlation was confirmed: management system and evaluation activity, 
followed by study environment and study conditions, and teaching quality and training 
programme. Additionally, nodes with high centrality were shown to be ‘management system’ 
(S = 0.97, C = 0.019, B = 1), and ‘training programme’ (S = 0.96, C = 0.021, B = 4). Our study 
findings indicate that satisfaction with the training programme amongst eight psychological 
factors is the most important factor affecting academic pressure among medical students. 
The training programme is linked with teaching quality, whereas the management system is 
correlated with evaluation activity.
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Introduction

Due to isolation from their family, the university 
stage can be a stressful period for adolescents, with 
unhealthy behaviours, such as physical inactivity and 
poor quality diet, or physiological and psychological 
changes at both the social and educational levels 
[1,2]. It is estimated that approximately 80% of uni-
versity students worldwide experience stress after 
examinations or submitting papers and assignments 
[3]. Among these stresses, academic pressure is pre-
valent, particularly in medical students, due to the 
high expectations of the individuals, not least on their 
parents, and the demands of university life [3]. 
Several scales have been developed to measure 

academic pressure among adolescents and students 
[4]; however, levels of academic pressure may differ 
between various streams, such as humanities, com-
merce, management, or science [5]. It has been 
reported that academic stress among Indian students 
using the Academic Stress Scale was observed to be 
statistically significantly higher in students in the 
science stream than in the commerce stream and 
also in the management and commerce streams 
than in the humanities stream [5]. Unlike other 
majors, medical students may experience a greater 
level of pressure during their undergraduate course 
than same-age peers, despite similar or healthier pro-
files [6–9]. For example, the prevalence of stress 
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among medical students was found to be higher than 
in the general population, with an estimated 31.2% in 
three British universities, 61.4% in a Thailand school, 
and 41.9% in a Malaysian school [10].

Furthermore, many previous studies indicate that 
academic stress is associated with psychological 
beliefs and attitudes factors such as study motivation 
[11], study environment, study conditions [12], tea-
cher quality [13], training programme [14,15], man-
agement system [16], evaluation, and extracurricular 
activities [17]. These factors may independently and/ 
or together significantly impact the level of academic 
stress. Further analysis is needed to assess the inter-
relationships between these factors and understand 
the academic pressure faced by students. Such an 
analysis would provide evidence for stakeholders, 
enabling a prioritised intervention strategy to be put 
in place and aligned with available resources aimed at 
minimising/eliminating the impact of academic 
stress.

Psychological symptoms potentially stemming 
from academic pressure have been reported in some 
universities in Vietnam; for example, the prevalence 
of depression amongst students is higher than in the 
general Vietnamese population [18,19]. Until now, 
there has been no reported study using a network 
analysis approach to assess the interrelationships 
between these factors.

In psychological sciences research, network analy-
sis has gained substantial attention for its ability to 
provide a picture of the interrelationships between 
factors [20–23]. In general, the network structure 
consists of nodes representing individual variables 
of interest, with edges representing the correlation 
between them [20–23]. Given the complex associa-
tions between psychological factors, we carried out 
this study to examine the interactions between study 
motivation, study environment and study conditions, 
teacher quality, training programme, management 
system, and evaluation and extracurricular activities 
in a network analysis approach. Knowledge of these 
interactions will help in providing appropriate strate-
gies to improve the students’ psychological beliefs 
and attitudes and to reduce the level of academic 
pressure experienced by medical students in Vietnam.

Study methods

Study participants

Taking account of previous findings on levels of 
exposure to academic stress and mental health issues, 
we carried out a cross-sectional study with general 
practice majors in the first, third and fifth academic 
years (corresponding to freshman, juniors, and 
seniors) exposed to different learning experiences at 
medical university in their respective curriculum 

streams. It is recognised that the first year is when 
students are simply trying to adapt and gain a large 
amount of knowledge; the third year is when students 
transfer from basic to pre-clinical subjects, with 
initial exposure to clinical visits; and the fifth year is 
when students become more independent in their 
clinical knowledge and skills. This study was con-
ducted from October to November 2020 at the 
University of Medicine and Pharmacy, Hue 
University (Hue UMP), Hue City, Vietnam. Hue 
UMP is the largest public medical university in the 
central and highlands regions of Vietnam, with var-
ious majors, including a six-year programme for gen-
eral medicine. The university is also responsible for 
training in human resources for the regions of the 
central and highlands of Vietnam. Details of the 
curriculum for medical training are well-documen-
ted, with the first three years in basic science and the 
last three years in clinical practice [24].

Sample and data collection

Given in fact that the sample size for the network 
model range up to 350, which is properly observed 
high specificity, moderate sensitivity, and edge 
weights correlations [25]. Therefore, some 878 stu-
dents out of 1171 students in total (1st – freshman, 3rd 

– junior, 5th- senior year) in the 2020–2021 academic 
year were invited to participate in this survey. For 
convenience, we first selected all classes in each year 
and then selected over 75% of the students from each 
year to give a representative population. Data were 
collected via a self-administered questionnaire with 
support from researchers. Researchers explained 
details about the study and guided students in how 
to fill out the questionnaire. Students then put their 
completed surveys into the collection box. The survey 
took 10–15 minutes to complete.

Measurements

The survey consisted of questions on (1) demo-
graphic characteristics, (2) lifestyle behaviours, and 
(3) psychological beliefs and attitudes.

Demographic characteristics included: age infor-
mation (years); gender (male, female); academic 
stage (freshman, junior, senior); type of accommoda-
tion (living with family, alone, with a roommate, with 
relatives, and other); monthly support from family (< 
$67, $67 to <$111, $111 to <$156, ≥$156, and other); 
and academic grading (excellent, very good, good, 
fairly good, average, weak, and poor).

Lifestyle behaviours included: daily sleeping time 
(hours); tobacco smoking (yes/no); alcohol consump-
tion (yes/no); and physical activity (never, 1–2 times/ 
month, 3–4 times/month, 1–2 times/week, and ≥3 
times/week).
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Psychological beliefs and attitudes included: 53 
questions regarding study motivation (5 questions); 
study environment (8 questions); study conditions (7 
questions); teacher quality (9 questions); training 
programme (7 questions); management system (6 
questions); evaluation activity (5 questions); and 
extracurricular activity (6 questions) [26,27]. Student 
responses were obtained using a 5-point Likert scale: 
(1) strongly disagree, (2) disagree, (3) neither agree 
nor disagree, (4) agree, and (5) strongly agree [26– 
28]. Higher scores indicate a greater degree of satis-
faction. Details of the questions are provided in the 
Supplementary Appendix.

Statistical analysis

Descriptive statistics were calculated as mean and 
standard deviations for continuous variables, and as 
counts and percentages for categorical variables. The 
normal distribution of psychological factor scores was 
assessed using a Shapiro-Wilk test. Given that females 
tend to experience greater mental troubles than 
males, all analyses were conducted for the total 
study population and subgroups of males and females 
[29]. Moreover, students from different academic 
stages may also experience stress differently, and 
thus we performed subgroup analyses by gender 
and academic stage. Differences between males and 
females as well as academic stage were assessed using 
a t-test, analysis of variance (ANOVA), and chi- 
square test.

In this study, the network analysis for the inter-
relationships between psychological factors was per-
formed using a Gaussian graphical model (GGM). 
Given that the scores of most of the psychological 
factors were not normally distributed (Table S1, p 
< 0.05), the scores of eight psychological factors were 
first log-transformed and then standardised to 
improve the normal distribution. We implemented 
the regularization in the ‘qgraph’ package, in which 
pairwise correlations for the network structure were 
estimated using the extended Bayesian information 
criterion (EBIC) set at 0.5, and the Glasso algorithm 
[23,30]. The EBIC identified Glasso tuning para-
meters for the network of psychological factors 
among total, male, female, freshman, junior, and 
senior students, with values of 0.061, 0.067, 0.060, 
0.069, 0.053, and 0.066, respectively.

To measure the importance of factors included in 
the network, we calculated centrality indices includ-
ing node strength (S, the absolute sum of edge 
weights connected to a node); closeness (C, the aver-
age distance from the node to all other nodes in the 
network); and betweenness (B, the number of times 
that a node lies on the shortest path between two 
other nodes) [23,31]. Furthermore, we examined the 
stability of node centralities by bootstrapping 80% of 

the original sample with a replacement. This process 
was implemented in the ‘bootnet’ package, stability 
was quantified through a CS coefficient [32]. By 
default, the CS coefficient identified the maximum 
proportions to retain a correlation of 0.7 in at least 
95% of the sample [23]. In addition, the accuracy and 
certainty of all results in the networks also were 
evaluated to provide a sufficient conclusion by exam-
ining the bootstrapped different tests for edge-weight 
and centrality indices [23]. All the statistical analyses 
were implemented in R version 3.6.0 (R Foundation 
for Statistical Computing, Vienna, Austria).

Ethical approval

The research proposal and tools were approved by 
the Ethics Committee for Biomedical Researches of 
University of Medicine and Pharmacy, Hue Universiy 
(No H2020/443, dated 30 August 2020). The students 
who agreed to participate signed informed consent 
forms and were given an information sheet. They 
could refuse to participate in the survey at any time.

Results

The general characteristics and psychological factor 
scores of 878 medical students are summarised in 
Table 1. The sample participants were equally dis-
tributed between freshman (first year), junior (third 
year), and senior students (fifth year). The mean age 
of the students was 21.3 years (± 1.9). Most partici-
pants live alone (64.7%), receive monthly support 
from their family of $67-$156 (72.9%), have good or 
very good academic grading (79.5%) and do not 
smoke tobacco (97.6%) or drink alcohol (78.0%). 
The mean/total scores of psychological beliefs and 
attitudes, respectively, were 18.6/25, 24.4/40, 21.7/35, 
31.5/45, 22.7/35, 19.0/30, 17.0/25, and 18.3/30 for 
study motivation, study environment, study condi-
tions, teacher quality, training programme, manage-
ment system, evaluation activity, and extracurricular 
activity. There were statistically significant differences 
between male and female students in type of accom-
modation, monthly support from family, smoking, 
alcohol consumption, and physical activity (p 
≤ 0.001). Male students were more likely to live 
with family or relatives, receive higher support from 
family, smoke, drink alcohol, and regularly perform 
physical activity. Freshman, junior, and senior stu-
dents were equally distributed, corresponding to 
approximately 60% of the total students in each year.

Figure 1a and Table S2 show the network struc-
ture of eight psychological beliefs and attitudes 
among study participants. The pairwise correlation 
was observed to be strongest for the management 
system and evaluation activity (0.32), followed by 
study environment and study conditions (0.26), and 
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teaching quality and training programme (0.25). 
Teaching quality was mostly connected with other 
factors, except for extracurricular activity, while 
study motivation was the most peripheral and least 
connected node, and only linked to teaching quality 
(0.09) and extracurricular activity (0.13). 
Additionally, nodes with high centrality were shown 
to be management systems (S = 0.97, C = 0.019, B 
= 1) and training programmes (S = 0.96, C = 0.021, B 
= 4) (Table 2 and Figure 1b).

Figure 2a and Table S2 show the network struc-
ture of eight psychological beliefs and attitudes in 
male students. The pairwise correlation was observed 
to be strongest for the management system and 

evaluation activity (0.35), followed by teaching qual-
ity and training programme (0.32), and training pro-
gramme and management system (0.26). The training 
programme was one of the most connected nodes, 
whereas study motivation was the most peripheral 
node and was only linked to the training programme 
(0.13) and extracurricular activity (0.16). 
Additionally, nodes with high centrality were shown 
to be management systems (S = 1.04, C = 0.020, B 
= 3) and training programmes (S = 1.00, C = 0.022, B 
= 4) (Table 2 and Figure 2b).

Figure 3a and Table S2 show the network struc-
ture of eight psychological beliefs and attitudes in 
female students. The pairwise correlation was 

Table 1. General characteristics and psychological factor scores of study participants.

Variable
Total 

(N = 878)
Male 

(N = 376)
Female 

(N = 502)
p-value 

a
Freshman 
(N = 255)

Junior 
(N = 297)

Senior 
(N = 326)

p-value 
b

Age (years) (Mean ± SD) 21.3 ± 1.9 21.2 ± 2.0 21.4 ± 1.9 0.13 19.0 ± 0.7 21.2 ± 0.9 23.3 ± 0.7 <0.001
Gender
Male 376 (42.8%) 376 (100%) 0 (0.0%) NA 124 (48.6%) 119 (40.1%) 133 (40.8%) 0.08
Female 502 (57.2%) 0 (0.0%) 502 (100%) 131 (51.4%) 178 (59.9%) 193 (59.2%)
Academic standing
Freshman (First) 255 (29.0%) 124 (33.0%) 131 (26.1%) 0.08 255 (100%) 0 (0.0%) 0 (0.0%) NA
Junior (Third) 297 (33.8%) 119 (31.6%) 178 (35.5%) 0 (0.0%) 297 (100%) 0 (0.0%)
Senior (Fifth) 326 (37.1%) 133 (35.4%) 193 (38.4%) 0 (0.0%) 0 (0.0%) 326 (100%)
Type of housemate
With family 97 (11.0%) 59 (15.7%) 38 (7.6%) <0.001 31 (12.2%) 31 (10.4%) 35 (10.7%) <0.001
Alone 568 (64.7%) 237 (63.0%) 331 (65.9%) 141 (55.3%) 202 (68.0%) 225 (69.0%)
With roomate 194 (22.1%) 67 (17.8%) 127 (25.3%) 74 (29.0%) 60 (20.2%) 60 (18.4%)
With relatives 13 (1.5%) 10 (2.7%) 3 (0.6%) 9 (3.5%) 3 (1.0%) 1 (0.3%)
Other 6 (0.7%) 3 (0.8%) 3 (0.6%) 0 (0.0%) 1 (0.3%) 5 (1.5%)
Monthly support
<67 USD 84 (9.6%) 47 (12.5%) 37 (7.4%) 0.001 34 (13.3%) 22 (7.4%) 28 (8.6%) 0.05
67-<111 USD 306 (34.9%) 109 (29.0%) 197 (39.2%) 91 (35.7%) 102 (34.3%) 113 (34.7%)
111-<156 USD 334 (38.0%) 144 (38.3%) 190 (37.8%) 87 (34.1%) 131 (44.1%) 116 (35.6%)
≥156 USD 151 (17.2%) 73 (19.4%) 78 (15.5%) 42 (16.5%) 42 (14.1%) 67 (20.6%)
Other 3 (0.3%) 3 (0.8%) 0 (0.0%) 1 (0.4%) 0 (0.0%) 2 (0.6%)
Academic grading
Excellent 48 (5.5%) 21 (5.6%) 27 (5.4%) 0.46 14 (5.5%) 25 (8.4%) 9 (2.8%) <0.001
Very good 271 (30.9%) 116 (30.9%) 155 (30.9%) 71 (27.8%) 127 (42.8%) 73 (22.4%)
Good 427 (48.6%) 173 (46.0%) 254 (50.6%) 122 (47.8%) 120 (40.4%) 185 (56.7%)
Fairly good 108 (12.3%) 52 (13.8%) 56 (11.2%) 42 (16.5%) 21 (7.1%) 45 (13.8%)
Average 22 (2.5%) 13 (3.5%) 9 (1.8%) 5 (2.0%) 4 (1.3%) 13 (4.0%)
Weak 2 (0.2%) 1 (0.3%) 1 (0.2%) 1 (0.4%) 0 (0.0%) 1 (0.3%)
Sleeping time (hours) 7.3 ± 1.5 7.4 ± 1.7 7.3 ± 1.3 0.11 7.6 ± 1.5 7.1 ± 1.2 7.4 ± 1.6 0.18
Smoking
Yes 21 (2.4%) 21 (5.6%) 0 (0.0%) <0.001 2 (0.8%) 4 (1.3%) 15 (4.6%) 0.004
No 857 (97.6%) 355 (94.4%) 502 (100.0%) 253 (99.2%) 293 (98.7%) 311 (95.4%)
Alcohol drinking
Yes 193 (22.0%) 143 (38.0%) 50 (10.0%) <0.001 42 (16.5%) 71 (23.9%) 80 (24.5%) 0.04
No 685 (78.0%) 233 (62.0%) 452 (90.0%) 213 (83.5%) 226 (76.1%) 246 (75.5%)
Physical activity
Never 62 (7.1%) 16 (4.3%) 46 (9.2%) <0.001 6 (2.4%) 31 (10.4%) 25 (7.7%) <0.001
1–2 times/months 220 (25.1%) 53 (14.1%) 167 (33.3%) 36 (14.1%) 87 (29.3%) 97 (29.8%)
3–4 times/months 246 (28.0%) 114 (30.3%) 132 (26.3%) 85 (33.3%) 88 (29.6%) 73 (22.4%)
1–2 times/week 196 (22.3%) 108 (28.7%) 88 (17.5%) 68 (26.7%) 59 (19.9%) 69 (21.2%)
≥3 times/week 154 (17.5%) 85 (22.6%) 69 (13.7%) 60 (23.5%) 32 (10.8%) 62 (19.0%)
Study motivation (Mean ± SD) 18.6 ± 3.1 18.6 ± 3.1 18.6 ± 3.0 0.90 19.3 ± 3.1 18.5 ± 3.0 18.0 ± 3.0 <0.001
Study environment (Mean ± 

SD)
24.4 ± 4.7 24.5 ± 5.0 24.3 ± 4.4 0.62 26.6 ± 4.3 23.7 ± 4.3 23.3 ± 4.6 <0.001

Study condition (Mean ± SD) 21.7 ± 4.4 21.9 ± 4.7 21.7 ± 4.3 0.48 24.0 ± 4.0 20.8 ± 4.3 20.9 ± 4.3 <0.001
Teacher quality (Mean ± SD) 31.5 ± 4.9 31.4 ± 5.4 31.6 ± 4.4 0.52 32.3 ± 5.0 31.2 ± 4.8 31.1 ± 4.8 0.006
Training program (Mean ± SD) 22.7 ± 4.5 23.0 ± 4.6 22.5 ± 4.3 0.15 24.7 ± 3.9 21.9 ± 4.3 21.9 ± 4.6 <0.001
Managing system (Mean ± 

SD)
19.0 ± 3.8 19.0 ± 4.2 19.0 ± 3.5 0.82 20.3 ± 3.6 18.6 ± 3.8 18.3 ± 3.9 <0.001

Evaluation activity (Mean ± 
SD)

17.0 ± 3.0 17.1 ± 3.3 16.8 ± 2.8 0.19 17.4 ± 2.9 17.0 ± 3.0 16.6 ± 3.1 0.002

Extracurricular activity (Mean 
± SD)

18.3 ± 4.0 18.3 ± 4.3 18.4 ± 3.7 0.77 19.9 ± 3.4 17.9 ± 3.8 17.4 ± 4.1 <0.001

ap-values are calculated from a t-test for continuous variables and a chi-square test for categorical variables for the differences between males and 
females. bp-values are calculated from the ANOVA test for continuous variables and a chi-square test for categorical variables for the differences 
between academic standings. Bold fonts indicate statistical significance. NA, not applicable. 
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observed to be strongest for study conditions and 
training programme (0.30), followed by the manage-
ment system and evaluation activity (0.29), and study 
environment and study conditions (0.28). The train-
ing programme was the most connected node, 
whereas extracurricular activity was the most periph-
eral node and only linked to the study environment 
(0.21) and evaluation activity (0.13). Additionally, 
nodes with high centrality were shown to be study 
conditions (S = 0.90, C = 0.019, B = 3) and training 
programme (S = 0.90, C = 0.019, B = 3) (Table 2 and 
Figure 3b).

Figure 4a and Table S2 show the network struc-
ture of eight psychological beliefs and attitudes in 
freshmen. The pairwise correlation was observed to 
be strongest for study conditions and teaching quality 
(0.34), followed by teaching quality and training pro-
gramme (0.27) and study environment and study 
conditions (0.24). The training programme was the 
most connected node, whereas study motivation was 
the most peripheral node and only linked to teaching 
quality (0.13). Additionally, nodes with high central-
ity were shown to be teaching quality (S = 1.24, C 
= 0.026, B = 11) and evaluation activity (S = 0.84, C 
= 0.022, B = 1) (Table 2 and Figure 4b).

Figure 5a and Table S2 show the network struc-
ture of eight psychological beliefs and attitudes in 
junior students. The pairwise correlation was 
observed to be strongest for study conditions and 
training programme (0.33), followed by the manage-
ment system and evaluation activity (0.32) and teach-
ing quality and training programme (0.30). Study 
conditions were the most connected node, whereas 
study motivation was the most peripheral node and 
only linked to extracurricular activity (0.21). 
Additionally, nodes with high centrality were shown 
to be study conditions (S = 0.99, C = 0.023, B = 10) 
and study environment (S = 0.71, C = 0.022, B = 10) 
(Table 2 and Figure 5b).

Figure 6a and Table S2 show the network struc-
ture of eight psychological beliefs and attitudes in 
senior students. The pairwise correlation was 
observed to be strongest for the management system 
and evaluation activity (0.32), followed by study 
environment and training programme (0.26), teach-
ing quality and training programme (0.25), and 
teaching quality and management system (0.25). 
Study conditions and training programmes were the 
most connected nodes, whereas study motivation was 
the most peripheral node and only linked to the 
training programme (0.20). Additionally, nodes with 
high centrality were shown to be training pro-
grammes (S = 1.00, C = 0.021, B = 8), and manage-
ment systems (S = 0.92, C = 0.022, B = 3) (Table 2 
and Figure 6b).

Furthermore, Table 3 presents the CS coefficients 
for the maximum proportions to retain a correlation 
of 0.7 between node centrality and the original sam-
ple. As a result, node strength appeared to be more 
stable than node closeness and betweenness, regard-
less of total study participants and subgroups of gen-
der and academic standing (Figure 7). The accuracy 
of pairwise correlation and node centrality was also 
investigated (Figure S1-S6). Pairwise correlations 
amongst eight factors have confirmed the pattern 
with highly consistent between sampled data and 
bootstrap mean. With a different portion of sample 
size in the simulation, average correlations between 
centrality indices of networks sampled with subjects 
dropped and the original sample were robustly 
consistent.

Discussion

This study was undertaken among 878 surveyed general 
medicine students to investigate the intercorrelations 
between psychological factors related to academic 

Figure 1. (a) Network structure and (b) centrality indices of psychological beliefs and attitudes among a total of 878 medical 
students.
Nodes reflect psychological factors, and edges reflect the conditional dependencies between psychological factors. The thickness of edges 
represents the strength of correlations.
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pressure. Overall, our study indicates that teaching 
quality is the most prominent linkage with other psy-
chological factors. The training programme was found 
to be the most connected with other factors in both 
males and females and was also seen in freshman stu-
dents, while study conditions, and study conditions and 
training programmes were commonly seen in junior 
and senior students, respectively. The highest correla-
tion was found between two psychological components 
in the network, including management system and 
training programme in all participants, in particular 
also in males and senior students; study conditions 
and training programme in females; teaching quality 
and evaluation activity in freshmen, and study condi-
tions and study environment in juniors.

Many previous studies indicate that training pro-
grammes, teaching quality, and evaluation activity is 
significantly associated with student satisfaction. For 
example, assuming that the components of a training 
programme, including course design, course content 
support, course assessment, and instructor character-
istics are well-planned – in this case, student satisfac-
tion could be significantly increased with a learning 
system [33]. Using new approaches for teaching 
training programmes, such as flipped classroom 
teaching and learning activities, indicates a positive 
effect on student academic performance [34]. Applied 
problem-based learning methodology in which 
instructors are responsible for creating learning 
opportunities that facilitate and enhance student 
skills in deep learning, also increase student satisfac-
tion [35]. On the other hand, study condition was an 
important factor influencing student satisfaction. 
Weerasinghe et al. (2018) reported that the quality 
of lecture room facilities, library facilities, accommo-
dation facilities, employment facilities, and entertain-
ment facilities in universities strongly affects the 
degree of student satisfaction [36]. If well-planned, 
all these factors taken together possibly lead to the 
minimization of psychological-related academic pro-
blems in students. However, the assessment of the 
interrelationships between these factors is extremely 
limited. Our findings indicate that satisfaction with 
the purpose and workload of the training programme 
was the most central factor. Furthermore, the training 
programme was found to be strongly correlated to 
satisfaction with instructors’ knowledge and skills; all 
considered factors of academic knowledge. Moreover, 
there was a strong correlation of school-related fac-
tors, such as satisfaction of exam evaluation, support 
from the department, and tuition policy; all belonging 
to the management system and evaluation activity. 
Still required is an overall evaluation of the pro-
gramme that considers minimization/elimination of 
potential factors impacting student academic stress 
but still ensures that the expected learning outcomes 
of the programme are delivered.

In this study, the scores of psychological beliefs 
and attitudes were not significantly different between 
male and female students. In the subgroup analysis by 
gender, the training programme is the most central 
node. However, in males, training programme satis-
faction was more strongly correlated with teaching 
quality than with study conditions; whereas, in 
females, training programme satisfaction was more 
strongly correlated with study conditions than with 
teaching quality. In contrast, a strong correlation 
between the management system and evaluation 
activity was observed in both males and females. 
Furthermore, study motivation and extracurricular 
activity were the most peripheral nodes in the net-
work structure of both the total study population and 

Table 2. Centrality indices of the multidimensional network 
of psychological factors in a sample of 878 medical students.

Population Factor Strength Closeness Betweenness

Total Study motivation 0.37 0.013 0
Study environment 0.71 0.017 2
Study condition 0.85 0.02 1
Teaching quality 0.91 0.018 0
Training program 0.96 0.021 4
Managing system 0.97 0.019 1
Evaluation activity 0.76 0.017 2
Extracurricular 

activity
0.56 0.016 3

Male Study motivation 0.28 0.013 0
Study environment 0.83 0.018 2
Study condition 0.74 0.016 0
Teaching quality 0.87 0.017 0
Training program 1.00 0.022 4
Managing system 1.04 0.02 3
Evaluation activity 0.79 0.017 2
Extracurricular 

activity
0.52 0.017 2

Female Study motivation 0.42 0.014 0
Study environment 0.76 0.019 3
Study condition 0.90 0.022 6
Teaching quality 0.75 0.018 2
Training program 0.90 0.019 3
Managing system 0.85 0.019 0
Evaluation activity 0.72 0.016 2
Extracurricular 

activity
0.34 0.015 0

Freshman Study motivation 0.135 0.012 0
Study environment 0.591 0.016 0
Study condition 0.735 0.020 2
Teaching quality 1.241 0.026 11
Training program 0.957 0.020 4
Managing system 0.896 0.020 1
Evaluation activity 0.844 0.022 1
Extracurricular 

activity
0.314 0.013 0

Junior Study motivation 0.206 0.011 0
Study environment 0.714 0.022 10
Study condition 0.992 0.023 10
Teaching quality 0.700 0.019 0
Training program 0.773 0.019 1
Managing system 0.890 0.017 1
Evaluation activity 0.522 0.017 0
Extracurricular 

activity
0.474 0.016 6

Senior Study motivation 0.203 0.013 0
Study environment 0.733 0.020 5
Study condition 0.744 0.016 0
Teaching quality 0.854 0.022 0
Training program 1.000 0.021 8
Managing system 0.917 0.022 3
Evaluation activity 0.982 0.019 2
Extracurricular 

activity
0.376 0.015 0
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gender-specific population. A previous study 
reported higher overall satisfaction with a training 
programme by females than by males [37]. 
Moreover, females generally experience higher levels 

of depression, frustration, and anxiety, leading to 
higher levels of stress than males [38,39], which 
could be explained by factors such as physiological 
differences in genetic vulnerability or hormones, 

Figure 2. (a) Network structure and (b) centrality indices of psychological beliefs and attitudes among 376 medical male 
students.
Nodes reflect psychological factors, and edges reflect the conditional dependencies between psychological factors. The thickness of edges 
represents the strength of correlations.

Figure 3. (a) Network structure and (b) centrality indices of psychological beliefs and attitudes among 502 medical female 
students.
Nodes reflect psychological factors, and edges reflect the conditional dependencies between psychological factors. The thickness of edges 
represents the strength of correlations.

Figure 4. (a) Network structure and (b) centrality indices of psychological beliefs and attitudes among 255 freshmen medical 
students.
Nodes reflect psychological factors, and edges reflect the conditional dependencies between psychological factors. The thickness of edges 
represents the strength of correlations.
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sensitivity to events, and self-concepts of masculinity 
and femininity [29]. Further studies are needed to 
understand this issue more deeply.

Interestingly, we found central node of psychological 
factors that affect the academic pressure were different 
among students in the first, third, and fifth years. The 
training programme, study conditions, and study con-
ditions and training programme were central notes of 
the factors for 1st, 3rd, and 5th-year students, respec-
tively. These could be explained based on their experi-
ences on the course. For 1st students, the training 
programme was an important factor. They entered the 

medical course after passing a strict national examina-
tion. The changing of environmental study and increas-
ing academic pressure from the training programme 
were caused depression in medical students [40,41]. 
Factors that were strongly correlated with each other 
could be influenced by the high school environment 
where they studied. Regarding 3rd year students, study 
conditions and environments (e.g., spacious study and 
practice rooms, materials, and curriculum of each sub-
ject) were important factors because they have started 
learning and receiving their first clinical experiences 
from this academic year. Regarding 5th year students, 
study conditions and training programmes were the 
main factors due to their demand for learning and 
receiving more clinical experiences [18]. For every 
school year, therefore, it is necessary to identify factors 
associated with academic pressure among medical stu-
dents of every class year of the course to prevent poten-
tial psychological problems.

Although several factors associated with psycholo-
gical distress have been identified, mostly focused on 

Figure 5. (a) Network structure and (b) centrality indices of psychological beliefs and attitudes among 297 junior medical male 
students.
Nodes reflect psychological factors, and edges reflect the conditional dependencies between psychological factors. The thickness of edges 
represents the strength of correlations.

Figure 6. (a) Network structure and (b) centrality indices of psychological beliefs and attitudes among 326 senior medical 
female students.
Nodes reflect psychological factors, and edges reflect the conditional dependencies between psychological factors. The thickness of edges 
represents the strength of correlations.

Table 3. Maximum proportions to retain correlation of 0.7 
between node centrality and the original sample.

Population Strength Closeness Betweenness

Total 74.9% 43.8% 5.0%
Male 67.3% 36.3% 0
Female 51.6% 28.3% 5.0%
Freshman 59.6% 43.9% 5.1%
Junior 51.5% 28.3% 12.8%
Senior 59.5% 36.2% 4.9%

8 M. T. NGUYEN ET AL.



demographics and lifestyle such as low financial sup-
port, sleeping quality, eating behaviour, and physical 
inactivity – the factors of beliefs and attitudes have 
not been adequately examined in a quantitative 
approach [42–49]. According to the authors’ knowl-
edge, this is the first study to apply network analysis 
to examine the complex intercorrelations between 
psychological factors in medical students in 
Vietnam. Network analysis in a GGM approach 
removed the indirect effects by calculating the pair-
wise correlations between two factors in the indepen-
dence of the remaining factors in the network [50– 
52]. Additionally, we obtained information on each 
psychological belief and attitude via several questions 
to improve the evaluation of each factor as it relates 
to academic pressure. Furthermore, an equal distri-
bution of the study participants among freshman, 
junior, and senior students supported our represen-
tative findings in medical students of different aca-
demic standing.

Despite the strengths evidenced, some limitations 
of the study need to be considered. First, although 
our questionnaire was reviewed carefully to most 
closely reflect the current study environment in 
Vietnam, we acknowledge that a lack of validation 
might raise questions about the adequacy of all fac-
tors related to academic pressure and therefore, 
potentially affect the validity of our results. Second, 
the cross-sectional study design only observed the 
associations between factors rather than their causal 
relationship in a directed acyclic graph performance. 
Third, this study only included students from a 

medical university in the central region of Vietnam, 
which may not be representative of the psychological 
beliefs and attitudes among medical students from 
universities in other cities and provinces with differ-
ent lifestyles, behaviours, and cultures.

This finding, though preliminary, suggests that 
the schools should regularly review and strengthen, 
particularly in focusing on the pairs factors such as 
management system and evaluation in general, as 
well as the present study condition and teaching 
quality, study condition and training program in 
the junior students, study environment and training 
program in the senior students. These improvements 
are beneficial for students’ academic performance 
and well-being. In summary, we found that satisfac-
tion with the training programme and with study 
conditions were the most central nodes of psycho-
logical factors affecting academic pressure among 
medical students in Vietnam. The training pro-
gramme was strongly correlated with teaching qual-
ity, whereas the management system was strongly 
correlated with evaluation activity. Further large- 
scale studies are needed to confirm the findings of 
the study.
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