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Abstract: The COVID-19 epidemic has been causing chaos on the society, rendering it in ruins. WHO predicts that in March 2020, the world has
taken a significant toll on people, leading to a lot of distortion in their lifestyle? Mental health has gone for a toss and overlooked. People in
India do not have the privilege to expect support and deal with their mental health. It is high time to bridge this gap, and we have attempted to do
using unconventional approaches like the booming technologies. The proposed model is validated against other baseline techniques like naive-
bayes, gradient-boosting, xgboost, catboost, lightgbm and optimization techniques like simulated annealing using svm. The proposed method
outperforms other baseline techniques for attaining better accuracy. They are particularly suited to predicting psychological problems. For
implementation purposes, choose features like age, family history, seek_help, employment, and a few other features. The proposed model is
evaluated with a COVID-19 dataset based on various performance matrices to show its effectiveness.

Keywords: pandemic, classification, model, age, psychological, health, consequences, optimization, techniques, conventional approaches.

INTRODUCTION

Nowadays, many people are suffering from Covid-19 and
this has been key issue in the society. According to the
World Health Organization (WHO), for many people with
insaness there is decrease in their life expectancy. In many
countries and also in India introduced many policies like
NMHP 2014 to deal with mental health issues, But more
needs to be done in the context of COVID-19, which has
exacerbated mental illnesses everywhere. In this project we
are going to analyze Covid-19 female recovery patient’s
mental health using demographic factors using features like
age, ancestry, seek help, employment, educational
achievement, marital status, and a few other features. Doing
so we can conclude that whether a covid recovered person is
mentally stressed or not.

The purpose of our research is just to explore the
effectiveness of COVID-19 on psychiatric problems in
terms of their medical condition and treatment adherence as
reported by their main caretakers, in addition to investigate
the relationship between lifestyle (years old, education
levels, socioeconomic factors, support systems) and
personality characteristics (diagnoses of mental problems,
sickness status, and patient’s insight of the COVID-19
epidemic are all factors to consider). Contrasting the normal
community and various mental conditions, this population's
awareness level may be modified by their careers, who play
a critical role in customer satisfaction, recovery, and early
relapse detection. The presumption is that those with
psychiatric illness have no non-physical influence from
COVID-19, and their COVID-19 consciousness will be the
same as the general population. Demographic and clinical
characteristics will have no effect on their level of
awareness.
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Figure 1: Framework
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LITERATURESURVEY

This thesis documents the existing models and their
limitations that would bring the revolution in understanding
of our project proposal. Ideally, the limitations of the
proposed works are taken into consideration which helps in
accuracy and precision of the evaluation of the statements.
This would help us in taking up various algorithms and
procedural methods for data collection and their pre
processing. Eight publications, including commentaries (n =
4) and correspondence (n = 5) addressed the potential
mental health impact of COVID-19 on the general
population, based on literature from previous disease
outbreaks or specified theoretical models. There was greater
geographical diversity in this group of publications, with
papers originating from China, Canada, Iran, Japan,
Singapore and Brazil.

Two of these papers examined the likely impact of the
COVID-19 pandemic in specific countries. One of these,
from Iran (Zandifar and Badrfam, 2020) highlighted the role
of unpredictability, uncertainty, seriousness of the disease,
misinformation and social isolation in contributing to stress
and mental morbidity. The authors highlighted the need for
both mental health services, particularly for vulnerable
populations, and the strengthening of social capital to reduce
the adverse psychological impact of the outbreak. Another,
from Japan (Shigemura et al., 2020), emphasised the
economic impact of COVID-19 and its effects on well-
being, as well as the likely high levels of fear and panic
behaviour, such as hoarding and stockpiling of resources, in
the general population. This paper also identified
populations at higher risk of adverse mental health
outcomes, including patients with COVID-19 and their
families, individuals with existing physical or psychiatric
morbidity, and healthcare workers.

Of the remaining papers, one pointed out that the wide scope
and spread of COVID-19 could lead to a true mental health
crisis, especially in countries with high case loads (Dong
and Bouey, 2020) which would require both large-scale
psychosocial crisis interventions and the incorporation of
mental health care in disaster management plans in the
future. In a related report (Duan and Zhu, 2020) it was
pointed out that while Western countries have incorporated
psychological interventions into their protocols for disease
outbreaks, this has not yet happened in countries such as
China, leading to the emergence and persistence of stress-
related disorders in affected persons.

Such methads, in their opinion, would empower society to
handle the COVID-19 outbreak in an adaptive manner.
Similar strategies were reiterated in a paper from Singapore
(Ho et al., 2020) which also discussed the role of improved
screening for mental disorders, improving links between
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community and hospital services, and providing accurate
information to the general public in order to minimize
maladaptive responses such as “panic” and paranoia
regarding the disease and its transmission. In contrast to the
above literature on practical considerations, two papers from
Canada (Amundsen and Taylor, 2020a, b) have discussed
the mental health impact of COVID-19 from the point of
view of health anxiety. Health anxiety, which arises from
the misinterpretation of perceived bodily sensations and
changes, can be protective in everyday life. However, during
an outbreak of infectious disease, particularly in the
presence of inaccurate or exaggerated information from the
media, health anxiety can become excessive. At an
individual level, this can manifest as maladaptive
behaviours (repeated medical consultations, avoiding health
care even if genuinely ill, hoarding particular items); at a
broader societal level, it can lead to mistrust of public
authorities and scape goating of particular populations or
groups. The authors underline the need for evidence-based
research into health anxiety and its determinants, so that
valid individual- and population-level strategies can be
developed to minimize it in the face of the COVID-19
pandemic and future outbreaks of a similar nature.

FRAMEWORK

Reading the Dataset

The read csv method in pandas can be used to read a CSV
file (). A CSV file can be read using pandas' read csv()
function. The application reads the file Stress Data-
women.csv. We must use the to csv() method of a
DataFrame to start writing to a CSV file.

from google.colab import files
uploaded=files.upload()

Stress_Data-women.csv

+ Stress_Data-women.csv(text/csv) - 14166086 bytes, last modified: 5/6/2022 - 100% done
Saving Stress_Data-women.csv to Stress_Data-women (1).csv

import io
train_df=pd.read_csv(io.BytesIO(uploaded['Stress_Data-women.csv']))

Figure 2 :Reading the dataset

Checking Null Values

a isnull() function to check null values.

In any expression, a NULL element will translate to NULL.
If any column has variable, SQL will ignore UNIQUE,
FOREIGN key, and CHECK restrictions. In generally, every
NULL value in the database is thought to be distinct from
the others. The conclusion of a comparison operation that
includes a NULL is considered UNKNOWN.
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import seaborn as sns

sns.heatmap(train_df.isnull(),cmap="plasma")

<matplotlib.axes._subplots.AxesSubplot at @x7f88a6954ed@>
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Figure 3 :Checking null values

Visualization

U We can get visualization using the seaborn library.

d Visualization is used in advanced analytics. It’s
important for the data scientist to show charts and
graphs for proper understanding of problem and for
implementation.

a The below Visualization graph shows the female
ratio of covid-19 effected patients.

<matplotlib.axes._subplots.AxesSubplot at @x7fb7be2bl3de>
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Figure 4: Gender Graph

The below graph indicates the relation of employment of
covid -19 recovery patients with their mental health.

<matp!otﬂs.axes._squIots.AxesSuEpTot at Ox7fb7bddcdc9os
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Figure 5 :Employment Graph
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The below graph visualizes the effect of isolation state with
their mental health.

<matplotlib.axes._subplots.AxesSubplot at @x7fb7bdd15250>
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Figure 6: Isolation Graph

The below visualization indicates the effect of their family
concern and their situation with their mental health.

sns.countplot(x='answered_all',hue="Corona_concerns_family',data=train_df)

<matplotlib.axes._subplots.AxesSubplot at @x7fb7bdc49ade>
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Figure 7:Family Concern Graph

Standardization

Standardization, where the readings are focused around the
mean with just a unit standard deviation, is another scaling
approach. This feature and the consequence are both 0.
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Standardization 9|

scaler = MinMaxScaler()
train_df[ 'Dem_age') = scaler.fit_transform(train_df[['Dem_age']])
train_df.head()

answered_all Dem_age Dem_gender Den_edu Dem_edu_mom Dem_employment Country

0 0 0.558442 0 4 6 4 6
1 ©0.259740 0 € 6 2 6
2 0 0.220779 0 0 0 0 108
3 0 0.311688 0 ¢ 6 0 6
4 1 0.1€8831 0 C 0 0 6
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= 5
: y=train_df['answered_all'].values
Y
: array([6, 1, 1, ..., 6, 0, 0])
Figure 8: Standardization
SplittingTraining and Testing Dataset a Randn() method is used for splitting.

d

RESULTS AND ANALYSIS

Naive Bayes: The Naive bayes Classifier is a simple and

Sklearn is used to split the train and test datasets. a It is a built-in pandas method.

Splitting training and testing dataset

from sklearn.model_selection import train_test_split
x_train,x_test,y_train,y_test=train_test_split(x,y,test_size=0.3,random_state=0)

Figure 9: Splitting the dataset

excellent classifying method for developing efficient

machine learning techniques that
predictions. It's a classification method, meaning it draws
conclusions from the probability of an object.

1.Naive Bayes

import warnings
warnings.filterwarnings("ignore”)

from sklearn.naive_bayes import GaussianNB
clfl = GaussianNB()
clfFil.Fit(X_train, y_ train)

GaussianNB()

v_predl=clfl.predict(X_test)

from sklearn.metrics import confusion_matrix,accuracy_score
print(X_test.shape)

cnl=confusion_matrix(y_test,y predl)

print(cnl1)

accuracy_score(y_test,y predil)

(24739, 17)
[[5517 8753]

[1585 8884]]
©.5821173046606573

Figgure 10: Naive Bayes Classifier
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Gradientboosting: One sort of machine learning booster is
GB. It depends on the assumption that when the best
potential next model is coupled with prior models, the

estimation error is minimized. To decrease error, the
fundamental notion is to specify the desired results for the
following model.

2.Gradient Boosting
from sklearn.ensemble import GradientBoostingClassifier
SEED = 1
clf2 = GradientBoostingClassifier(n_estimators = 200, max_depth = 1, random_state = SEED)
clf2.fit(X_train, y_train)
GradientBoostingClassifier(max_depth=1, n_estimators=2@0, random_state=1)
y_pred2=clf2.predict(X_test)
print(y_pred2)
from sklearn.metrics import confusion_matrix,accuracy_score
cn=confusion_matrix(y_test,y_pred2)
print(cn)
accuracy_score(y_test,y_pred2)
[e10 ... 8180]
[[9855 4415]
[3125 7344]]
9.6952180767209669
Figure 11: Gradient Boosting
XGBoost: EGB, or Extreme gradient-boosting, is a scalable, leading machine learning model for regression,
distributed gradient-boosted decision tree (GBDT) machine classification, and ranking problems.
learning model. It provides parallel tree boosting and is the
3.XG-Boost -
import xgboost as xgb
from xgboost import XGBClassifier
clf3 = XGBClassifier(learning rate=8.1, n_estimators=20, max_depth=5,min_child weight=3, g

clf3.fit(X_train, y_train)

XGBClassifler(colsample_bytree=1.0,

y_pred3=clf3.predict(X_test)
print(y_pred3)

cnwconfusion_matrix(y_test,y pred3)
print(cn)
accuracy_score(y_test,y pred3)

(110 ... 21 0]
[[9020@ S5250)

[1735 8734]]
©.7176522899066252

n_estimators=20, nthreade=4, seed«27, subsample~©.6)

from sklearn.metrics import confusion_matrix,accuracy_score

gamma=0.2, max_depth=5, min_child_weight=3,

Figure 12: XG-Boost

CatBoost: Yandex recently released an open-source
machine learning model. It can easily integrate with deep
learning frameworks like Google's Tensor Flow and Apple's

© 2020-2022, IJARCS All Rights Reserved

Core ML. It can work with diverse data types to help solve a
wide range of problems that businesses face today.
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import catboost as ctb

from catboost import CatBoostClassifier
clf4= CatBoostClassifier(loss_function='Logloss',eval_metric="AUC"
clfa.fit(X_train,y_train,verbose=False)

<catboost.core.CatBoostClassifier at Ox7f88a656c690>

y_pred4=clf4.predict(X_test)

print(y_pred4)

from sklearn.metrics import confusion_matrix,accuracy_score
cn=confusion_matrix(y_test,y pred4)

print(cn)

accuracy_score(y_test,y pred4)

[110© ... 1 0]
[[9927 4343]

[2164 8305]]
©.7369740086503093

Figure 13: CatBoost

LightGbm: It is a decision tree-based gradient classifications, and a number of other classification
boosting model that can be used for rankings, techniques.

S.LightGbm

import lightgbm as lgb

from lightgbm import LGBMClassifier
clfsS = LGBMClassifier()
clfFfS.Fit(X_train, y_train)

LGBMClassifier ()

v _predS=clfS5.predict(X_ test)

print(y_ pred5s5)

from sklearn.metrics import confusion_matrix,accuracy_score
cn=confusion_matrix(y_test,y_ pred5)

printd(cn)

accuracy__score(y_test,y preds5)

[1 1 e ... e 1 @]
[[©284© 4a4a30]

[2eaz2 8427]]
©.7383887788512066

Figure 14: LightGbm

Simulated Annealing: It is a statistical model for obtaining search space for an optimization problem. It is often used
a function global optimum. Specifically, it is a optimization when the search space is discrete.
technique to approximate global optimization in a large

from sklearn import svm

svc_params = {'C':np.logspace(-8, 10, 19, base=2),
‘fit_intercept':[True, False]
}
# Using a linear SVM classifier
clf = svm.LinearSVC()
# Initialize Simulated Annealing and fit
sa = SimulatedAnneal(clf, svc_params, T=19.8, T_min=0.001, alpha=0.75,
verbose=True, max_iter=1, n_trans=5, max_runtime=304@,
cv=3, scoring="f1_macro', refit=True)
sa.fit(X_train, y_train)

© 2020-2022, IJARCS All Rights Reserved 40
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print(cn)

[[11486 2784]
[ 6231 4238]]
0.6355956182545778

from sklearn.metrics import confusion_matrix,accuracy_score
cn=confusion_matrix(y_test,y_ test_pred)

accuracy_score(y_test,y_test_pred)

Figure 15: Simulated Annealing-2

Equating Models Accuracy

a Naive bayes 1 0.58
a Gradient boosting  : 0.69
a Xgboost : 0.71

(. Catboost: 0.73
d Light gbm: 0.738
d Simulated annealing : 0.63

fig = plt.figure()

ax = fig.add_subplot(111)
plt.boxplot(results)
ax.set_xticklabels (names)
plt.show()

fig.suptitle( 'Algorithm Comparison®)

Algorithm Comparison
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Figure 16: Comparing Accuracies

CONCLUSION

This project is mainly to predict “Covid 19 recovery female
patients Mental Health using demographic factors”. In this,
we used different classification algorithms to get more
accurate results. By observing the results, we can say that
for this dataset LightGbm has given the more accurate
results (0.738 accuracy) and CatBoost also predicted the
output as almost the same accuracy (0.736) as the LightGbm
predicted. And remaining algorithms like Naive bayes,
Gradient Boost, XG-Boost gave 0.58, 0.69, 0.71 accuracy
respectively. Simulated Annealing Optimization is also used
in the analysis in order to verify most possible accuracy but
0.61 is the output, comparatively less than LightGbm.
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