Eng Int Syst (2026) 5: 703-708
© 2026 CRL Publishing Ltd

Engineering
Intelligent Systems

Using the Decision Tree
Algorithmto Explore the Factors
Influencing Social Anxiety Among
University Students

Na Yao*

Xi’an Vocational and Technical College, Xi’an, Shaanxi 710077, China

This study is conducted to analyze the factors influencing social anxiety among university students using the decision tree (DT) algorithm to provide
some bases for its intervention. Based on convenient sampling, questionnaires were distributed to students of a university, and 1,832 valid responses
were obtained. The questionnaire included items eliciting demographic information, and the interaction anxiousness scale (IAS). Logistic regression
and chi-squared automatic interaction detector (CHAID) were used to analyze the questionnaire data. Data analysis revealed that 28.28% of the
students experienced social anxiety. Both the Logistic and DT models showed that family structure completeness, family financial status, leadership
qualities, and whether one is an only child were factors influencing the social anxiety of students. The comparison found that the area of the curve
under the receiver operator characteristic of the DT model was larger than that of the Logistic model (Z = 9.264, p < 0.01), indicating that the
decision tree algorithm performs well in determining the factors influencing social anxiety. More attention should be paid to students with incomplete

family structures and those whose families are not financially secure, so as to help them establish confident and acceptable social behaviors.
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1. INTRODUCTION

University is an important period in terms of an individual’s
studies and life in general but, at the same time, there is a high
incidence of psychological problems among students (Roche
et al., 2022), such as depression and anxiety (Downing et al.,
2020). Social anxiety is one of them (Zou, 2024). Social
anxiety refers to the situation where an individual experiences
negative emotions such as embarrassment and/or fear in
social situations and therefore avoids socializing (Li et al.,
2023). Long-term social anxiety is not conducive to an indi-
vidual’s adaptation to society and can also affect their growth
and development (Abinaya & Vadivu, 2024). Psychologists
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have conducted extensive research on social anxiety (Zabag
et al., 2024). Wu et al. (2024) explored the connection
between rumination and social anxiety by conducting a six-
month follow-up study on more than 300 college students
from three universities in Henan Province. They found that
rumination and social anxiety among college students were
mutually predictable, and any intervention could disrupt the
vicious cycle between them. Sousa et al. (2024), through
a one-year group study, analyzed the relationship between
bullying, victimization, social anxiety, and social withdrawal.
They discovered a reciprocal relationship between social
anxiety and withdrawal, highlighting the significance of pre-
ventive and remedial measures in alleviating social anxiety
among adolescents who have experienced bullying. Zhang et
al. (Zhang et al., 2024) investigated the prevalence of social
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Table 1 Demographic variables statistics of the study subjects.

Number Proportion
Gender Male 987 53.88%
Female 845 46.12%
Grade Freshman 476 25.98%
Sophomore 458 25.00%
Junior year 463 25.27%
Senior year 435 23.74%
Major Science and engineering 684 37.34%
Humanities and social sciences 677 36.95%
Arts and sports 471 25.71%

Place of origin Town 956 52.18%
Country 876 47.82%
Whether an only child Yes 706 38.54%
No 1,126 61.46%
Whether a student leader  Yes 846 46.18%
No 986 53.82%
Having a family structure  Yes 1,642 89.63%
No 190 10.37%
Family financial status Good 774 42.25%
Medium 652 35.59%
Poor 406 22.16%

anxiety among abandoned children and adolescents in China,
and found that those with greater levels of online parent-child
communication and online social capital were more likely to
have high social anxiety. Kaplan et al. (2023) analyzed the
connection among body mass index (BMI), social anxiety,
and implicit weight bias in female college students, and
discovered that an increased BMI was linked to greater
levels of social anxiety, and treatment interventions aimed
at addressing social anxiety in individuals with high BMIs
should consider investigating internalized weight stigma.
This paper mainly used the decision tree (DT) algorithm
to analyze the influencing factors of social anxiety among
university students, in order to better understand the causes
of social anxiety among university students and provide some
support for the intervention of social anxiety.

2. MATERIALS AND METHODS

2.1 Research Subjects

Convenience sampling (Sharma et al., 2022) was employed to
distribute questionnaires to 1,884 university students. After
eliminating 52 invalid questionnaires, 1,832 valid question-
naires were obtained, with an effective rate of 97%. Table 1
shows the demographic variables of the study subjects.

2.2 Research Methods

(1) Questionnaire survey
The interaction anxiety scale (IAS) developed by Leary is

widely used in the measurement of social anxiety (Wu et al.,
2024). It consists of 15 questions, and a five-point scoring

704

system is adopted:

1: No match at all,
2: Slight match,
3: Moderate match,
4: Strong match,

5: Total match.

In this study, the Cronbach’s o of the scale (Novak &
Rebernjak, 2023) was 0.85.
(2) Statistical analysis

Data were analyzed using SPSS 25.0 software (Perdana
et al, 2021). Taking social anxiety as the dependent
variable, variables with p < 0.05 were included in logistic
regression (Tu, 2018) and DT for analysis. The DT algorithm
used the chi-squared automatic interaction detector (CHAID)
(Strzelecka & Zawadzka, 2023). The maximum tree depth
was set to 3, and the minimum sample sizes of parent
nodes and child nodes were 100/50. Receiver operator
characteristic curve (ROC) (Habibzadeh, 2024) was used to
analyze the predictive effects of the two models.

3. RESULTS AND ANALYSIS

According to Table 2, the detection rate of social anxiety
among students in this university was 28.26%, and the
average score was 44.56 points.

According to Table 3, the social anxiety score of females
was 3.05+0.71 points, significantly higher than that of males
(t = —4.859, p = 0.001). The social anxiety score of
students who are not the only child was 2.95 £ 0.68 points,
significantly higher than that of those who were the only
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Table 2 Descriptive statistics for social anxiety.

Total score

Maximum Minimum Detection rate /%

Social anxiety 44.56+8.97

75

15 28.28

Table 3 Differential tests for social anxiety.

Social anxiety score t/F p
Gender Male 278 £0.71 -4.859 0.001
Female 3.05 £0.71
Grade Freshman 2.81 £0.67 1.112  0.345
Sophomore 2.82 £0.66
Junior year 2.87+£0.71
Senior year 2.89 £0.72
Major Science and engineering 2.96 + 0.66 1.268 0.217
Humanities and social sciences 2.94 £ 0.68
Arts and sports 292 £0.67
Place of origin Town 2.85+0.74 0.711 0474
Country 2.88 £0.75
Whether an only child Yes 2.82 £0.76 2212 0.033
No 2.95 £ 0.68
Whether a student leader Yes 2.86 £ 0.66 -5.021 0.001
No 3.05 £ 0.62
Having a complete family structure ~ Yes 2.84 £ 0.68 8.772  0.001
No 3.21 £0.84
Family financial status Good 2.83 £0.77 3.845 0.001
Medium 292 £0.73
Poor 3.04 £0.68
Table 4 Variable assignment.
Assignment
Gender Male =0, female =1
Whether the only child Yes =0, no =1
Whether a student leader Yes =0, no =1
Having a complete family structure  Yes =0, no =1

Family financial status

Good =0, medium =1, poor =2

children (r = 2.212, p = 0.033). The social anxiety score
of students who were not student leaders was 3.05 &+ 0.62,
significantly higher than that of students who were student
leaders (t = —5.021, p = 0.001). The score of students with
incomplete family structures was 3.21 + 0.84, significantly
higher than that of students with a complete family structures
(t = 8.772, p = 0.001). The social anxiety score of students
from poor families was 3.04 £ 0.68, significantly higher than
that of students from families with good or medium financial
conditions (F = 3.845, p = 0.001).

The social anxiety of these students was assigned as the
dependent variable, with no anxiety = 0 and anxiety = 1.
Variables with p < 0.05 in Table 3 were taken as independent
variables. The assignment is shown in Table 4.

According to Table 5, female students, non-only chil-
dren, non-student leaders, incomplete family structure, and
poor family economic conditions were the main influencing
factors of social anxiety among students. Females were
more likely to experience social anxiety. Non-only children
were more likely to experience social anxiety than the only
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children. Non-student leaders had a higher risk to experience
social anxiety than student leaders. Students with incomplete
family structures are more likely to experience social anxiety
than those with complete family structures. Students from
poor families tended to have a higher likelihood of experi-
encing social anxiety than those from families with medium
or good economic conditions.

The A DT model was established based on the influencing
factors, as shown in Figure 1. The explanatory variables
were: having a complete family structure, family financial
status, the student’s leadership qualities, and only-child
status. Among them, the most important root node variable
was whether a student had a complete family structure,
indicated by the detection of 81.58% anxiety among those
students who had incomplete families. Also, the social
anxiety of students with complete family structures was
affected by their families’ financial conditions, and the
detection rate of social anxiety among students from poorer
families was 75.39%. The social anxiety of students with
incomplete family structures was affected by whether they
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Table 5 Results of logistic regression analysis.

Variable B SE Wald P OR 95%CI
Constant -10.874 2364 12214 0.000 0.000

Female 1.525 0.641 5487 0.015 4526 1.321716.521
Whether the only child 0.098 0.043 5.251 0.021 1.112 1.01571.197
(no)

Whether a student leader  0.253 0.102 5214 0.019 1.214 1.03571.526
(no)

Whether have a complete  2.352  0.845 7.415 0.006 10.521 1.521753.251
family structure (no)

Family economic condi- 0.845 0.714 1.058 0.286 2.264 0.415710.625
tion (medium)

Family economic condi- 1.855 0.776 5.658 0.016 6.325 1.358 728.864
tion (poor)

Note: SE: standard error, OR: odds ratio, CI: confidence interval

Node 0
Category % n

No anxiety 71.72 1314
Anxiety 2828 518

Total 100 1832

Whether havl a complete
family structure
Adj.p value=0.000, chi-
square:29]254, daf=2

| l

Yrs Nlo
Node 1 Node 2
Category % n Category % n
No anxiety 80.45 1321 No anxiety 18.42 35
Anxiety 19.55 321 Anxiety 81.58 155
Total  89.63 1642 Total 10.37 190
| \
Family economic conditions Whether a student leader
Adj.p value=0.021, chi- Adj.p value=0.000, chi-
square=7.251, df=1 square=14.521, df=1
I |
| | | |
Good or medium Poor Yes I\{o
Node 3 Node 4 Node 5 Node 6
Category % n Category % n Category % n Category % n
No anxiety 80.30 1064 No anxiety 24.61 78 No anxiety 74.71 65 No anxiety 25.24 26
Anxiety 19.70 261 Anxiety  75.39 239 Anxiety 2529 22 Anxiety 74.76 77
Total  80.69 1325 Total 1931 317 Total 45.79 87 Total 54.21 103
Whether the only child

Adj.p value=0.011, chi-
square=10.215, df=1
|

! |

Yes Yes
|
Node 7 Node 8
Category % n Category % n
No anxiety 64.58 31 No anxiety 34.55 19
Anxiety 3542 17 Anxiety 6545 36
Total 46.60 48 Total 53.40 55

Figure 1 Decision tree model of factors influencing social anxiety among university students.
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Table 6 Comparison of classification effects.

Area under the ROC curve ~ SE  Asymptotic significance ~ Asymptotic 95%CI
Logistic 0.896 0.012 < 0.001 0.872-0.915
DT 0.967 0.003 < 0.001 0.965 - 0.984

were student leaders, and the detection rate of social anxiety
among students who were not student leaders was 74.76%.
The detection rate of social anxiety among students who were
not student leaders was also related to whether they are the
only child, and social anxiety was detected in 65.45% of non-
only children.

As shown in Table 6, the DT had a better classification
effect in regard to social anxiety, with an area under the ROC
curve of 0.967, while the logistic model had an area under the
ROC curve of 0.896. The difference between the two models
was statistically significant (Z = 9.264, p < 0.01).

4. DISCUSSION

The physical and mental health of university students is an
issue of great concern in society (Labell & Johnson, 2021).
Social anxiety is a common psychological problem among
university students. It not only affects students’ academic
performance (Polat et al., 2022) but is also detrimental to
their physical and mental development. According to the
survey results, the detection rate of social anxiety in the
studied university was 28.28%, indicating that this is a
significant issue among students.

The analysis conducted using the Logistic and DT models
showed that incomplete family structures may cause students
to lack sufficient care and attention when facing various
pressures, have fewer opportunities to interact with family
members, and lack experience in social situations. In
addition, incomplete family structures may lead to some
biases and discrimination, further exacerbating social anx-
iety. Students from poor families are restricted by their
financial conditions and have a heavier psychological burden
when participating in various social activities and attending
various social occasions, which makes them more likely to
feel anxious in social situations. Students who hold student
leadership positions are often involved in more activities and
meetings, and therefore have more opportunity to develop
their social skills.. Students who do not hold student
leadership positions are lacking in this regard and are more
likely to be at a loss in the face of unexpected situations,
resulting in greater social pressure. Compared with only
children, children with siblings may face more conflicts
and disputes in family life and may be more likely to be
overlooked, resulting in a lack of security in social situations
and more severe social anxiety.

In regard to model comparison, the DT model performed
better. DT can effectively indicate the interaction between
different variables and visually show the importance of dif-
ferent variables in the form of a tree diagram (Zhang, 2024).
Moreover, it also shows good results in the classification
of social anxiety. However, this study also has several
limitations. For instance, the use of the convenient sampling
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method may limit the generalizability of the results. In
terms of the factors influencing social anxiety, only some
relatively accessible data were considered. Therefore, future
research should be conducted on largersamples to verify the
applicability of the results and explore more factors that
affect social anxiety to further improve the DT model.

S. CONCLUSION

This study explored the factors influencing social anxiety
among university students through questionnaire surveys and
the DT algorithm. Logistic regression analysis revealed
that female students, non-only children, non-student leaders,
incomplete family structures, and poor family financial status
were the main factors influencing social anxiety. The DT
model showed that a complete family structure was the most
important factor influencing social anxiety. In comparison,
the classification ability of the DT modelwas superior to that
of the logistic regression model. The DT model can be
applied in actual mental health programs in universities to
provide support for students’ mental health.
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