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Abstract.

BACKGROUND: COVID-19 emerged as a serious pandemic in 2019 and billions of people were infected. Various precau-
tionary methods were taken to contain the spread of virus such as social distancing, public lockdown, sanitation, and closure
of schools and colleges. Many colleges started online classes to resume their syllabus and to complete the course curriculum.
These evening online sessions resulted in late night sleep, long term mobile/computer exposure, and disturbed sleep pattern.
OBJECTIVE: The present study aimed to determine the impact of COVID-19 online classes on morningness- eveningness
personality and to compare it with different age groups, gender, and body mass index.

METHODS: The cluster sampling method was used to collect the subjects from the total of 1153 adult college students, 897
subjects were selected based on the selection criteria and instructed to submit an online survey consists of the Morningness-
eveningness Questionnaire and demographic and anthropometric data through mail, social media, or through a researcher by
direct interview.

RESULTS: The mean score for the 897 participants is 56.7, indicating intermediate morningness-eveningness personality
type. On comparing the different groups, the youngest group (18-20 years) scored 4.23% (mean=46.7), female subjects
scored 6.13% (mean=58.1), the underweight 2.67% (mean=159.2) and overweight groups scored 2.89% (mean=59.7)
indicating definite eveningness. Among the 897 collected samples of the population 8.13% of the subjects experienced
definite eveningness, 14.93% has moderate eveningness, 17.38% are under intermediate category, 22.4% have moderate
morningness, and 37.11% have definite morningness.

CONCLUSIONS: Subjects with eveningness personality have high risk of developing mental illness, thus it’s important to
determine the eveningness personality among student population to avoid serious complications in later age.
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1. Introduction

COVID-19 emerged as a serious pandemic in 2019
and billions of people were infected. Various pre-
cautionary methods were taken to contain the spread
of virus such as social distancing, public lockdown,
sanitation, and closure of schools and colleges [1—
3]. These measures include work from home [4]
and lockdown resulted in major economic crisis and
affected many fields including educational institu-
tions. Many colleges started online classes to resume
their syllabus and to complete the course curriculum,
as the online classes were flexible and easier with no
geographical need; most of the students and faculties
preferred it [5].

Online classes can be schedulable at any time and
the majority of the classes, webinars, conferences,
and online meetings were conducted at evening time.
These evening online sessions resulted in late night
sleep, long term mobile/computer exposure, and dis-
turbed sleep pattern [6]. Due to this reason, diurnal
preferences of the students changed and many stu-
dents altered their active lifestyle to evening [7].
Earlier studies reported that altered sleep-wake cycle
disturbs a person psychologically, physically, and
socially [8-11].

Morningness-eveningness means the diurnal pref-
erences of an individual, sleep-wake cycle, and active
lifestyle in morning or evening. Early larks are the
persons who were more active in morning, sleep early,
and perform their best at morning hours. Night owls
are the persons who were more active in evening,
sleep at late-night, and wake lately in the morn-
ing, and perform their best at evening hours [12,
13]. These different sleep preferences have signif-
icant effect on physical, psychological, and mental
health. Diurnal preferences have serious impact on
various behaviors such as, food intake, sleeping, alco-
hol use, smoking, and drug abuse [14, 15]. Several
studies reported that eveningness is strongly related
with non-habitual behaviors and health-impairing
habits, whereas morningness is strongly related to
health-improving habits [16, 17]. The Morningness-
eveningness Questionnaire is a valid and reliable tool
used to identify the morningness and eveningness
type personality and it contains 19-items (getting
up in the morning, sleeping time, most active time,
etc.). Previous researches studied the relationship
between morningness-eveningness and age, gender,
body mass index (BMI), smoking, alcohol abuse, and
various habits [18-20]. The present study aimed to
determine the impact of COVID-19 online classes

on morningness-eveningness personality and to com-
pare it with different age groups, gender, and BMI.

2. Methods
2.1. Participants and procedure

The study was approved by the Institution Review
Board of the University (04/01/2021/ISRB/FR/
SCPT) and was approved by the Ethics Commit-
tee prior to the start of the study. Participants were
invited through notice boards, social media messages,
and personal contact from their college registry. The
cluster sampling method was used to collect the
subjects from the total of 1153 adult college stu-
dents from SIMATS University, Chennai, India who
were willing to take part in the study. Among the
1153 students, 897 subjects were selected based on
the selection criteria. The selected subjects were
explained in detail about the study processes and
instructed to submit an online survey consisting of the
Morningness-eveningness questionnaire and demo-
graphic and anthropometric data through mail, social
media, or through a researcher by direct interview.

2.2. Selection criteria

The adult college students of both genders under
the age of 26 years with regular attendance more
than 85% in online classes, subjects with normal
physical and mental health status were included for
the study. Subjects with previous mental, physical,
or psychological illness; subjects under medications
or treatment for any illness; subjects with chronic
medical conditions involving cardiac, pulmonary,
orthopedic, neurological, or psychosomatic systems
were excluded from the study.

2.3. Outcome measures

2.3.1. The Morningness-eveningness
Questionnaire

The 19-item questionnaire interprets the diurnal
preferences using the number of points for each
question, the total score ranges from 16-86 indicat-
ing 16-30 as definite evening; 31-41 as moderate
evening; 42-58 as intermediate; 59-69 as moderate
morning; and 70-86 as definite morning [21, 22].

2.3.2. Demographic data
Demographic data such as age, gender, academic

profile, medical history, surgical history, personal
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Table 1
Demographic and anthropometric data of the subjects

Age group Gender Body mass index

18-20 21-23 24-26 F <18 19-24 25-29 30>

No. of participants 529 357 11 508 251 391 243 12
Percentage 58.9% 39.7% 1.2% 43% 57% 27.9% 43.6% 27.1% 1.3%

Table 2
Mean morningness-eveningness score of the subjects and number of subjects in each category
Age group Gender Body mass index Total
18-20 21-23 24-26 M F <18 19-24 25-29 30>

Definite morning 218 112 3 154 179 88 147 96 2 333
Moderate morning 122 77 2 98 103 57 86 57 1 201
Intermediate 83 71 2 64 92 51 76 28 1 156
Moderate evening 68 65 1 55 79 31 64 36 3 134

Definite evening 38 32 3 18 55 24 18 26 5 73
Mean score 46.7 67.5 52.1 61.8 58.1 59.2 60.6 59.7 41.3 56.7

Table 3
Percentage of number of subjects in each MEQ category
Age group Gender BMI Total
18-20 21-23 24-26 M F <18 19-24 25-29 30>

Definite morning 24.3% 12.48% 0.33% 17.16% 19.95% 9.8% 16.38% 10.7% 0.22% 37.11%
Moderate morning 13.60 8.58% 0.22% 10.92% 11.48% 6.35% 9.58% 6.35% 0.11% 22.4%
Intermediate 9.25% 7.91% 0.22% 7.13% 10.25% 5.68% 8.4% 3.12% 0.11% 17.38%
Moderate evening 7.58% 7.24% 0.11% 6.13% 8.80% 3.45% 7.13% 4.01% 0.33% 14.93%
Definite evening 4.23% 3.56% 0.33% 2% 6.13% 2.67% 2% 2.89% 0.55% 8.13%

history including smoking, alcohol, drugs intake was
collected.

The subjects were grouped based on their gender
(male, female) and age (18-20 years, 21-23 years,
and 24-26 years).

2.3.3. Anthropometric data

The height in meters and weight in kilograms of
each subjects were also collected subjectively and
the BMI was calculated using the formula kg/m?
and it represents the body fat. BMI less than 18.5
indicates underweight, 18.5-24.9 indicates normal
weight, 25-29.9 indicates overweight, and above 30
indicates obesity. BMI values are highly reliable and
valid measures in assessing the body fat [23, 24].

3. Data analysis

Descriptive statistics using percentages and mean
were used to analyze the desired objectives from
the selected subjects. Initially the demographic and
anthropometric data of participants (age, gender and
BMI) are studied and the percentage of each group is
calculated based on number of subjects in each group.

Table 1 represents the demographic and anthropomet-
ric data of the subjects along with percentage.

A total score per participant from the Morningness-
eveningness Questionnaire is calculated and the
personality is categorized into 5 major types based on
number of participants. The mean of all participants
score for each group is also calculated and compared
with different age groups (18-20 years, 21-23 years,
24-26 years), different BMI groups (underweight,
normal, overweight, obese), and different gender.
Table 2 represents the number of participants under
each personality type and the mean morningness-
eveningness scores of each group. The percentage
of subjects in each personality types is calculated
and compared with each other as shown in Table 3.
The chi square analysis was performed for different
age groups, BMI groups and gender to determine the
influence on eveningness.

3. Results
3.1. Sample characteristics

Among the 1153 university students, 676 were
excluded based on selection criteria and 897 took part
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Fig. 1. Graphical representation of mean values of definite
eveningness.

in this study. The average age is 20.26 years, with
more female students (508, 57%) compared to male
students (389, 43%). Around 58.9% of participants
are aged 18 to 20 years, 39.7%of participants are
aged 21 to 23 years, 1.2% of participants aged 24-26
years. In terms of BMI, 27.9% subjects are under-
weight; 43.6% subjects are normal; 27.1% subjects
are overweight; 1.3% subjects are obese. The overall
percentage calculation is shown in Table 1. The mean
score for the 897 participants is 56.7, indicating inter-
mediate morningness-eveningness personality type.
However, the mean values of each group must be stud-
ied separately to understand the differences between
groups and within each group.

3.2. Morningness-eveningness with age
groups

On comparing the different age groups, the
youngest group (18-20 years) shows high definite
eveningness 4.23% (mean=46.7) while comparing
with other two groups 3.56% and 0.33% (mean=
67.5, 52.1) (21-23 years and 24-26 years). It is also
noted that 7.58% of the youngest group experience
moderate eveningness, which is higher than other two
groups (7.24% and 0.11%).

3.3. Morningness-eveningness with gender

While comparing the gender, female subjects show
high definite eveningness 6.13% (mean=>58.1) on
comparing with male subjects 2% (mean=61.8).
Also 8.8% of the female subjects experience mod-
erate eveningness, which is higher than the male
subjects 6.13%.

3.4. Morningness-eveningness with BMI

On comparing the different BMI groups, the under-
weight 2.67% (mean=59.2) and overweight groups
2.89% (mean =59.7) has higher definite eveningness
than normal and obese subjects 2% (mean=60.6)
and 0.55% (mean =41.3) respectively. It is noted that
the obese subjects has the lowest mean score (41.3),
while comparing with other groups. Also 7.13% of
normal BMI subjects experience moderate evening-
ness, which is higher than other three groups (3.45%,
4.01%, and 0.33%).

3.5. Chi square analysis

The chi square analysis of age influence on even-
ingness was carried out categorizing the age groups
into three (18-20, 21-23, and 24-36). The chi-square
statistic is 18.4959 and the p-value is 0.017801. The
result is significant at p < 0.05, indicating association
between eveningness and age. Higher the age, the risk
of eveningness increases.

The chi square analysis of BMI influence on
eveningness was carried out categorizing the age
groups into three (18-20, 21-23, and 24—36). The chi-
square statistic is 38.45 and the p-value is 0.00013.
The result is significant at p < 0.05, indicating associ-
ation between eveningness and BMI. Higher the BMI,
the risk of eveningness increases.

The chi square analysis of gender influence on
eveningness was carried out categorizing the age
groups into three (18-20, 21-23, and 24-36). The
chi-square statistic is 14.54 and the p-value is 0.057.
The result is significant at p <0.05, indicating asso-
ciation between eveningness and gender and women
show higher eveningness.

4. Discussion

College students are most vulnerable popula-
tion who are at high risk to mental health issues
[25, 26]. The findings of this study enlighten the
impact of COVID-19 online classes on the morning-
ness-eveningness type personality of this specific
population. Our findings indicate, about 8.13% of the
adult college students experience definite evening-
ness and 14.93% have moderate eveningness during
the COVID-19 pandemic. The negative impacts asso-
ciated with eveningness were previously studied
[27-29] and considered to seek management as soon
as possible.
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An online survey with the Morningness-evening-
ness Questionnaire along with demographic and
anthropometric data during this pandemic helped
us to determine the negative side of online classes
and to prevent such mental illness to the vulnerable
population.

Mental illnesses such as stress, anxiety, depression,
and sleep disturbance due to eveningness have been
studied earlier [29-31], but the impact of COVID-
19 on morningness-eveningness has not yet been
studied.

This study shows that female subjects show high
definite eveningness than male subjects, this might
be due to household work as well as the combina-
tion of studies and work might affect the sleep-wake
cycle and also unequal group distribution may result
in statistical deviations.

Among the age groups, the youngest population
has lesser score and high rate in definite evening-
ness. The younger population tends to sleep more and
the exposure of bright light from mobile phones or
computer screens might induce prolonged sleep and
waking up late. Unequal group size may influence the
results.

While comparing the BMI differences, the under-
weight subjects and the overweight subjects have
higher eveningness rate, as reported in previous stud-
ies easier fatigue might cause increased sleeping
hours, unequal group size on this category might also
influenced the results. A previous study by Achari
et al. revealed that intermediate type has the highest
prevalence among Indian students with eveningness
of 1.93% and morningness of 35.34% [32]. However,
the present study showed that 8.13% of the sub-
jects had an eveningness personality indicating the
increase in eveningness personality might be an effect
of online classes. Hence, the subjects with evening-
ness have a high risk of developing mental illness and
psychoactive substance intake [33, 34], and can avail
benefits from the available treatment approaches [35].

This study is not without limitations. This is a
single center study with an unequal sample size.
Subjective data for BMI might be from the assump-
tion of the subjects. Descriptive statistics was used
to analyze the data. This is as a major limitation
factor to define a proper conclusion. Furthermore,
more studies focusing on age, gender and BMI
with equal sample sizes and a relationship study
to correlate morningness-eveningness with the cat-
egories and inferential statistics can be done in the
future for more detailed knowledge on morningness-
eveningness personality.

5. Conclusion

Among the 897 collected samples of the population
8.13% of the subjects experienced definite evening-
ness, 14.93% had moderate eveningness, 17.38% are
under intermediate category, 22.4% had moderate
morningness, and 37.11% had definite morningness.
Further data analysis showed females were more
common to eveningness than male, subjects ageing
between 18-20 years and subjects under underweight
and overweight category have high rate in definite
eveningness. As the statistical data were analyzed
only descriptively, it is essential to study the sample
population with inferential statistics to draw a defi-
nite conclusion. It also concluded that subjects with
eveningness personality have high risk of developing
mental illness, thus it’s important to determine the
eveningness personality among the student popula-
tion to avoid serious complications in later age.
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