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ABSTRACT

Various sectors in Indonesia have been impacted by the COVID-19 incident, such as the trade, health,
entertainment, and social sectors. Although several steps have been taken to minimize the coronavirus’s
impact, problems still occur, especially in the education sector, which must carry out one of the chal-
lenges faced in the learning process during the pandemic. However, the environment and learning
process that turned into distance learning caused the interaction with friends to decrease, and academics
could only move in a limited space, making them overwhelmed by feelings of anxiety. Anxiety must be
detected early and managed properly not to cause mental deterioration. Therefore, the researcher aims
to predict academic anxiety based on the self-rating anxiety scale (SAS), demography, family, lifestyle,
and employment using k-means. Furthermore, tested the prediction results obtained with a confusion
matrix in accuracy, precision, and recall. The test results found the accuracy rate is 99%, precision is
98% (moderate level), 100% (normal level), and recall is 97% (normal level), 100% (moderate level).
These results indicate that the k-means on demographic, family, lifestyle, employment, and SAS aspects
provide optimal results for predicting the anxiety level of the BM University academic community.
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A. INTRODUCTION
Currently, the coronavirus disease 2019 (COVID-19) is causing a pandemic in almost all parts of the world. This pandemic

has had devastating consequences on the global socio-economic and health systems(Marzo et al., 2021). Although the government
has taken several steps to limit the impact of COVID-19, overcoming physical health and mental health is a challenge in itself
(Vibriyanti, 2020). Some psychiatrists and psychologists note that almost all types of mild to severe mental disorders can occur
during this pandemic (Banerjee, 2020). The most common impact of mental disorders is anxiety. This anxiety causes a person to
experience anxiety, confusion, frustration, fear, and even causes to feel helpless (Brooks et al., 2020). If the anxiety is not detected
as soon as possible, it will interfere with a person’s daily life and surroundings.

Meanwhile, using machine learning technology can predict a person’s mental health. One of them was carried out by (Wang
et al., 2021), who found that using a model that they proposed and optimize with neural network algorithms to process Self-Reporting
Inventory data and demographics, family, occupation, lifestyle factors, etc., the mental health prediction accuracy for global medical
personnel during the covid -19 pandemic is equivalent to 92.55% (Wang et al., 2021). In addition, Haewon Byeon’s research in
2021 found that by using the XGBoost, Support Vector Machine (SVM), LightGBM, Random Forest, and AdaBoost algorithms to
process data from Self-rating Anxiety Scale (SAS) and the variables of gender, age, and area of residence obtained, predictions of
the accuracy of mental health in the elderly who live alone in South Korea is 87.4% (Byeon, 2021). Furthermore, Anu Priya research
in 2020 conducted a comparative study of the KNN algorithm, Random Forest Tree (RFT), Nave Bayes, Decision Tree, and SVM to
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predict the mental health of the Indian community. They found the best RFT with an accuracy rate of 71.40% for anxiety, 79.80%
for depression, and 72.30% for stress (Priya et al., 2020).

Most previous studies have proposed various algorithm models to predict mental health in the elderly, medical workers, or the
general public. However, research has not looked at the conditions in academics who are not immune from the impact of the policy of
limiting the spread of the virus through the distance learning system. This system makes interaction with peers less and less, and being
trapped in a limited space affects their mental health. Therefore, this study aims to design a predictive system for the anxiety level of
the Bunda Mulia (BM) university academic community based on aspects of the self-rating anxiety scale (SAS), demography, family,
lifestyle, and employment which was processed using the k-means algorithm. Furthermore, the results of this study are expected to
be a reference for analyzing mental health by utilizing machine learning technology and can contribute to further research or similar
research.

B. LITERATURE REVIEW
1. Anxiety

Anxiety gives a feeling of worry, fear, and tension. Anxiety is usually temporary, which is caused when an event occurs,
such as a presentation in front of many people or when an exam is in progress (Gruda and Ojo, 2022). On the other hand,
conditions during a pandemic with limited space, finances, and work increase the anxiety of individuals worried about contracting
COVID-19, another serious disease (Sauer et al., 2022). Individuals who often experience anxiety from time to time can have
difficulty carrying out daily activities and can even affect the physical such as pain in the chest, can even experience hypertension.
Excessive anxiety can make performance in learning achievement at school decrease. Early detection of the disorder helps pave
the way for proper treatment and even prevent it before it worsens.

2. SAS
SAS is one of the tools invented by Zung in 1971 to determine an individual’s level of anxiety (Hoque et al., 2021). SAS has

affective psychometric properties based on the diagnostic criteria (Dunstan et al., 2017). The SAS focuses on general anxiety,
which can detect the level of anxiety divided into four, namely normal, moderate, severe, and extreme. Obtained this level of
anxiety was obtained from a questionnaire consisting of 20 questions. Questions one to five indicate emotional symptoms of
anxiety, and questions six to twenty indicate physical symptoms of anxiety. This question is answered on a Likert scale of 1-4,
with a total score of 20-80. A scale of 1 as a little of the time, a scale of 2 as some of the time, a scale of 3 as good part of the time,
a scale of 4 as most of the time (Wang and Zhao, 2020). This study uses SAS to analyze the anxiety of BM University students
in a pandemic. Each respondent has a total score of less than or equal to 44, which is included in the Normal anxiety category,
a score of 4559 is included in the moderate anxiety category, a score range of 60-74 refers to the severe anxiety category, and a
score above 75 refers to the extreme anxiety category (Hoque et al., 2021).

3. K-Means Algorithm
Clinical decision-making is based on clinical care guidelines and experience. However, most psychologists only emphasize

salient symptoms and ignore relevant information such as age, lifestyle (van Eeden et al., 2021). On the other hand, machine
learning can detect complex patterns, more time-efficient than current data processing relies heavily on human decisions (Richter
et al., 2021). K-Means is one of the popular clustering algorithms that can detect complex patterns. This algorithm works with a
partition system to group data into several clusters. K-Means has a working method which is as follows (Nabila et al., 2021).

1. Set the number of clusters (k) in the dataset
2. Set the centroid as random, and then when iterating use the formula shown in equation (1)

Vij =
1

Ni

Ni∑
k=0

Xkj (1)

Meanwhile, i and k are cluster indices, j are index variables, Vij is the average of the ith cluster centroid for the key variable,
Ni is the number of members of the i cluster, and Xkj is the k data value with variable j for the cluster.

3. The distance between the centroid point and the point of each object is calculated by Euclidean Distance (ED). ED can calculate
the distance, usually in a straight line between 2 objects in Euclidean space.

4. Objects are grouped based on the object distance to the nearest centroid.
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5. Iterate until the centroid is optimal by repeating steps b to d.
The basic K-Means algorithm is to find the center of each data group to group data into one of these groups based on the distance
from the center. This clustering concept has been described in Figure 1.

Figure 1. Illustration of How K-Means Works

Figure 1 explains that the closer the data (e.g., X1) is to one of the existing group centers (e.g., A), the more clarified that
data X1 is a member of a group centered at A, and the more clarified that X1 is not a member of another group (e.g., B and C)
(Rarasati, 2020).

C. RESEARCH METHOD
This research has a research flow, as shown in Figure 2.

Figure 2. Research Flow

Figure 2 describes the initial stage of this research to collect data, and then it will be processed using a clustering algorithm,
namely K-Means. Furthermore, the data processing results will be tested using a confusion matrix, which will then be analyzed
based on the data found.
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1. Data Collection

Through questionnaires, researchers collect basic academic information and variables that can affect academic and mental
status during COVID-19. This study uses a dataset of 246 BM university academic data containing 16 variables (see Table 1) and
SAS variables to characterize mental health in the Normal, and Moderate groups. Research has shown that measurable aspects
that affect mental status mainly include four things, namely demographics, family, work, and lifestyle.

Table 1. Variable Description
Aspect Variables

Demography Gender
Age

Family Have minor children
Have elderly
Have a family member with a disease that makes them vulnerable to covid-19
Have a congenital disease or a history of disease that makes them susceptible to covid-19

Lifestyle Change of routine
Change of attitude
Feeling bored at home
Afraid of being infected with covid-19 when you have a fever / flu / cough
Afraid to die from covid-19
Very uncomfortable when I see the news of covid-19

Employment Can’t concentrate well on any work
Changes in work intensity
Monthly income
Monthly outcome

2. Result Testing K-Means

The clustering results obtained at the dataset processing stage using K-Means will be tested using a confusion matrix. This
method represents the results of the classification process in True Positive (TP), True Negative (TN), False Positive (FP), and
False Negative (FN). The test consists of precision, recall, and accuracy.

1. Precision describes the suitability of true positive data with predictive data. The precision is obtained by using equation (2).
This equation compares the true positive classification results with the overall positive classification results (Sitepu et al., 2021).

Precision =
TP

TP + FP
(2)

2. Recall describes the success in obtaining information from all available data. This recall value is obtained by using equation
(3). This equation compares the classification results according to reality with the sum of the classification results according to
reality and negative ones that do not match reality (Chairani et al., 2021).

Recall =
TP

TP + FN
(3)

3. Accuracy describes the level of closeness of the classification results to the actual value so that the accuracy level of the model
that performs the classification correctly can be known. The value of this accuracy is obtained by using equation (4). This
equation performs a comparison of the correct prediction with the entire data (Fitri et al., 2019).

Accuracy =
TP + TN

TP + TN + FP + FN
(4)

D. RESULTS AND DISCUSSION

This study applies the k-means algorithm to classify academics, including normal, moderate, or severe clusters. Prediction
results from the dataset can be seen in Table 2.
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Table 2. K-Means Clustering Results
x y Predicted cluster true label

0 13.501.680 1.269.840 Normal Normal
1 11.253.672 0.757761 Normal Normal
2 -0.131533 -0.417015 Moderate Moderate
3 -0.587468 0.351884 Moderate Moderate
4 0.894276 13.399.343 Normal Normal
. . . . . . . . . . . . . . .

95 0.029939 0.880439 Moderate Normal
96 14.888.931 0.907428 Normal Normal
97 0.170731 -0.293542 Moderate Normal
98 0.215456 0.240439 Normal Normal
99 0.081302 0.423523 Moderate Normal
. . . . . . . . . . . . . . .

242 12.129.729 0.633838 Normal Normal
243 11.027.196 0.258259 Normal Normal
244 0.627447 -0.154538 Normal Normal
245 -0.408354 -0.478779 Moderate Moderate

Table 2 presents the results of the dataset collected. The SAS aspect found the academic community with 101 people with
normal anxiety levels, and moderate as 145 people. However, the prediction results found that normal anxiety was 98 people, and
moderate was 148 people. The results are that the cluster prediction using k-means following the reality is the normal level of as
many as 98 people and the moderate level of as many as 145 people. In addition, it was also found that the prediction results that did
not match the reality were three people who had the prediction results, including the moderate level. Still, the three people included
the normal level. Next, the researcher visualizes the predicted results of the k-means cluster with reality in the form of a scatter plot
which can be seen in Figure 3.

Figure 3. Visualization of Clustering Deployment Using K-Means

Figure 3 shows that green is normal and orange is moderate. Then the actual result with the round symbol is normal, and the
cross is moderate. From these results, it can be seen that the green round is a normal prediction and normal reality. The orange cross
is a moderate prediction and moderate reality. In addition, the results of this study were tested using a confusion matrix which can
be seen in Figure 4. This figure shows the academic community’s anxiety prediction system using the k-means algorithm has 99%
accuracy, 98% precision at moderate level, 100% precision at normal level, 100% recall at a moderate level, and recall at normal level
97%.
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The results of this study are in line with Ray Mondow Sagala, who researched predictions of student graduation (Graduated with
good grades, Passed with sufficient grades, Failed) based on assignment scores, unit tests, mid-tests, attendance, residence status,
language, and final assignments with using the k-means algorithm, the accuracy value is 93% (Sagala, 2021). In addition, research
on grouping motorcycle data based on consumer needs (cheap, standard, and expensive) using the k-means algorithm, which has 300
datasets, gets 81% accuracy, 76% precision, and recall (Dinata et al., 2020). Thus, the k-means algorithm on demographic, family,
lifestyle, employment, and SAS aspects provide optimal results for predicting the anxiety level of the BM University academic
community. This study has limitations on the prediction system, which does not have a recommendation feature for academics with
a moderate level of anxiety. Therefore, future research is expected to add features to these recommendations and also be able to
compare several supervised learning algorithms, such as naive Bayes, supporting vector machines, or k-Nearest Neighbor (k-NN), to
predict anxiety in the academic community.

Figure 4. Test Results Using the Confusion Matrix

E. CONCLUSION AND SUGGESTION

The Covid-19 pandemic has made academic conditions not escape the impact of the policy of limiting the spread of the virus
through the distance learning system, which impacts mental health, especially anxiety. Therefore, the researcher developed an
anxiety level prediction system using the k-means algorithm. The survey results obtained 101 Normal and 145 Moderate. However,
the prediction system with k-means got total predictions and aligned with reality were 98 Normal and 145 Moderate. In addition,
this study conducted a test using a confusion matrix which obtained 99% accuracy, 100% normal level precision, 98% moderate
level, 97% normal recall level, and 100% moderate recall level. These results indicate that the k-means algorithm’s application on
demography, family, lifestyle, employment, and SAS has been optimal. Furthermore, future studies will compare several supervised
learning algorithms, such as Naive Bayes, SVM, or k-Nearest Neighbor (k-NN), to predict anxiety in the academic community by
adding a recommendation feature for academies at moderate anxiety levels.
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