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ABSTRACT

he present study was conducted from June—July, 2021 in online mode and a questionnaire was designed at the Department

of Food Science and Nutrition, College of Community Science, G. B. Pant University of Agriculture and Technology,
Pantnagar. The study aims to find an association of perceived stress with socio-demographic factors, health profile and physical
activity among Indian adults during the second wave of COVID-19. Data on perceived stress was collected through an online
cross-sectional survey of 1933 Indian adults based on the Perceived Stress Scale (PSS). Multivariate ordinal regression was
conducted to identify the predictors of perceived stress. Indian adults were moderately stressed, with a mean PSS score of
19.7+5.5 during the crisis time of COVID-19. The study population remained moderately active (59.3%) during the lockdown
period. Perceived stress was negatively associated with age, education, income, and physical activity and positively associated
with random blood sugar levels and sitting time. Odds of perceived stress increased with female gender, separated marital status,
having one child or adolescent in the family, graduate or postgraduate as the educational status of the family’s head, and increased
sitting time. High educational status, retirement, regular employment, middle or lower-class social class, and high physical
activity level were negative predictors of perceived stress. The current investigation highlights the role of multiple factors in the
perception of stress and the need for tailored interventions for vulnerable groups focusing on education and physical activity.
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1. INTRODUCTION

he COVID-19 was declared a global health emergency

by WHO on 11 March 2020 (Anonymous, 2020).
The first case of COVID-19 was detected in India in
January 2020 (Srivastava and Priyadarshini, 2020), leading
to a total of 45 million cases and 0.53 million deaths till
January 2024 (Anonymous, n.d.). COVID-19 impacted the
health, social, and economic dimensions and greatly affected
people’s mental well-being by increasing the rates of anxiety
and depressive disorders above 25% (Anonymous, 2022),
particularly among women and young people.

The thoughts and feelings of an individual about stressful
situations at a given time or period are called Perceived Stress.
Perceived stress indicates the feeling of unpredictability
or uncontrollability in one’s life. The perceived stress is
measured by a Perceived Stress Scale (PSS) questionnaire.
A 14-item PSS is developed to assess “the degree to which
situations in one’s life are appraised as stressful” (Cohen et
al., 1983). The PSS possess good psychometric properties
(Chan and Greca, 2013) and is designed for use with
community samples with an educational level of junior high
school and above.

The influence of the COVID-19 pandemic on the perception
of stress is evaluated among various occupational groups,
and high to moderate stress levels have been reported. A
study conducted among IT professionals in India during
COVID-19 revealed significant differences in perceived
stress across gender, marital status, and parental status, with
a negative association between gratitude and perception of
stress (Kurian and Thomas, 2021). A cross-sectional study
conducted during lockdown among the Indian population
found a high prevalence of perceived stress among
women, younger ages, and the unemployed. The main
stressors identified were fear of contracting coronavirus,
inability to indulge in daily exercise, and worry about the
future (Wakode et al., 2021). A negative association of
perceived stress with resilience and hope was found among
Indian youth during COVID-19 (Deb et al., 2023). An
online survey revealed high perceived stress levels, lower
knowledge, and better adherence to preventive guidelines
among Indians compared to the US sample (Sinharoy et
al., 2021). Perceived stress led to poor sleep quality and
difficulty concentrating on studies among medical students
in South India during COVID-19 (Praveena Daya et al.,
2022). A cross-sectional study conducted among Indian
students during COVID-19 reported mild to high stress
levels with hurdles of online classes and self-management
as contributory factors (Chhetri et al., 2021). A comparative
study of perceived stress levels in 11 countries during
COVID-19 found the highest stress among respondents
from Spain, Portugal, India, and the Czech Republic. A
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negative trend in levels of hope and a decline in well-being
was observed among Indians during the pandemic (Kraftt

et al., 2023).

All this indicates the psychological consequences of the
COVID-19 pandemic influencing work performance, sleep
quality, well-being, and overall quality of life, which cannot
be ignored. Global gaps and imbalances exist in the mental
health system regarding information, research, resources,
and services (Anonymous, 2022). According to a systematic
review of the psychological impact of COVID-19, there is
a notable lack of relevant research that provides insight into
stress levels among South Asian Indians (Lad et al., 2022).
Most studies have examined the perception of stress among
Indian samples during the first wave of COVID-19. To our
knowledge, only a few researchers have explored perceived
stress during the second wave in India. A complex interplay
of various factors, such as personal, social, and contextual
factors, influences the perception of stress. Therefore, the
current study was aimed to measure perceived stress among
Indian adults during the second wave of the COVID-19
pandemic and its association with socio-demographic
characteristics, health profile, and physical activity.

2. MATERIALS AND METHODS

2.1. Study design and data collection

The study was conducted among Indian adults aged 18 years
or older with internet access and minimum education of 12
standard. The data for this study were collected through
a cross-sectional survey in June and July 2021 during the
second wave of the COVID-19 pandemic in India. An
online survey was distributed to university students, staff
and agribusiness executives using convenience sampling.
Participants were requested to share the survey link with
family, friends, and colleagues based on snowballing
technique. The survey link was also posted to social media
platforms for broader dissemination. Survey Monkey
software was used to conduct the online survey.

2.2. Survey instrument
2.2.1. Socio-demographic profile

The first section of the survey assessed the socio-
demographic profile of the respondents viz age, gender,
marital status, religion, caste, education, occupation,
number of employed family members, monthly family
income, family type and size, number of children or
adolescents in the family, number of old family members,
educational status and occupation of family’s head, house
location and residential zone (Anonymous, n.d.).

Based on the income variable, respondents were classified
into five social classes (Prasad, 1961). The Multiplication
factor, the All-India Consumer Price Index for Industrial
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Workers (CPI-IW), and monthly per capita income
(MPCI) defined social classes. The multiplication factor
and the latest CPI-IW for July 2021 (base year=2016) were
considered to obtain new income limits (Anonymous, n.d.).
MPCI was calculated, and respondents were classified into
five social classes.

2.2.2. Health profile and physical activity status

Self-reported data on random blood sugar levels were
collected. Respondents with blood sugar levels of 140 mg
dl? or less were classified as normal, while those with blood
sugar levels between 141-160 mg dI™ and 160 mg dI'! and
above were classified as high and very high, respectively
(Anonymous, 2017).

2.2.3. Physical activity

The respondents’ physical activity status was assessed using
the short version of the International Physical Activity
Questionnaire (Anonymous, 2002). The information was
collected on the frequency and duration of vigorous and
moderate-intensity activities and walking undertaken in the
last seven days. Time spent sitting per day was ascertained
as an indicator of sedentary activity. Responses obtained on
IPAQ_were used to derive Metabolic equivalents (MET-
minute week™). IPAQ_scoring protocol was followed
to calculate Total physical activity MET-minute/week.
Respondents were classified as low, moderate, and high
physical activity levels with <600, 600-2999, and >3000
Total MET-min week?, respectively (Sjostrom et al., 2005).

2.2.4. Stress profile

The Perceived Stress Scale (PSS) was used to assess
respondents’ stress perception (Cohen et al., 1983). The
above scale comprises ten questions to assess how an
individual felt and their thoughts about various situations
for the last month. For each question, respondents must
choose from five response options: 0=Never, 1=Almost
Never, 2=Sometimes, 3=Fairly Often, and 4=Very Often.
The scale is composed of six negatively and four positively
constructed items. Responses on four positively stated items
(items 4, 5, 7, 8) were reversed. Perceived Stress Scale score,
which ranges from 0 to 40, was calculated by taking the sum
of scores assigned to ten items. Respondents were classified
into three stress levels: low, moderate, and high, with PSS

scores of 0-13, 14-26, and 27-40, respectively.

2.3. Data analysis

The reliability of PSS was assessed using Cronbach’s alpha
coefficient with a minimum acceptable value of 0.7 (Bland
and Altman, 1997). Descriptive statistics were calculated
as percentage, mean, median, and standard deviation. The
chi-square test was used to compare categorical variables.
Mann-Whitney U test assessed the difference in mean and
median values. Spearman’s rho correlation coefficient was
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calculated to examine the association between perceived
stress level and other variables. Bivariate and multivariate
ordinal regression analysis was run to identify the association
between the dependent variable (perceived stress) and
independent variables (socio-demographic, health, and
physical activity). Crude and adjusted odds ratios (OR)
with 95% confidence intervals (CI) were calculated. The
significance level was fixed at a p<0.05. Statistical analysis
was conducted using Jamovi software (Anonymous, 2021).

2.4. Ethical approval

University Ethics Committee for Human Research
(UECHR) of Govind Ballabh Pant University of
Agriculture and Technology, Pantnagar, approved the
study (Approval No. CHS/Ethical Comm/319). Electronic
informed consent was obtained from all the respondents,
indicating their willingness to participate.

3. RESULTS AND DISCUSSION

3.1. Socio-demagraphic profile

A total of 1933 individuals participated in the survey, with
an equal proportion of males (48.7%) and females (51.3%).
The average age of the respondents was 30.6+10.5 years.
Most respondents were students (44.7%), postgraduates
(38.1%), and upper social class (78.5%). Half of the
respondents were from the Central zone of India (50%)
living in cities (46.1%). Complete information about the
socio-demographic profile of the respondents is shown in

Table 1.
3.2. Health profile

Out of 1933 respondents, 683 provided information on
random blood sugar levels, and the rest, 1250 respondents,
chose the “Do not know” option. Only 35.3% were aware
of their blood sugar, and the remaining 64.7% had poor
information about their health. Out of 683 respondents,
72.3% of respondents reported normal blood sugar levels
(£140 mg dI'"), 23.4% reported high blood sugar levels
(140-160 mg d1'"), and 4.2% reported very high blood sugar
levels (>160 mg dI?).

3.3. Physical activity status

On average, respondents spent more time walking
(35.8+27.0 min day™) followed by vigorous (33.8+27.3
min day') and moderate activity (31.6+23.6 min day™)
(Table 2). Respondents walked for a greater number of
days (5.03+2.22 days week), followed by engaging in
moderate (2.54+2.35 days week™) and vigorous activity
(2.50+2.38 days week™). The maximum number of mean
METSs was contributed by vigorous activity (848+1316 min
week™), followed by walking (628+636 min week®) and
moderate activity (378+559 min week™). The mean value
of total physical activity undertaken by the respondents was
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Table 1: Socio-demographic characteristics of the sample (n = 1933)

Variable Category Frequency (%) Variable Category Frequency (%)
Age (years) 18-24 599 (31.0) Employed family =~ None 103 (5.3)
MeanzSD= 25-34 850 (44.0) members 1 792 (41.0)
30.610.5 35-44 246 (12.7) 2 717 (37.1)
45-54 143 (7.4) 3 203 (10.5)
55-64 78 (4.0) 4 87 (4.5)
65 and above (range: 17 (0.9) 5 20 (1.0)
65-77 years) 55 11 (0.7)
Gender Male 941 (48.7) Monthly per capita Preferred not to 44 (2.4)
Female 992 (51.3) income, Indian answer
Marital status ~ Never married 1249 (64.6) Rupees (INR)
Currently married 658 (34.0) lige;:r;;SD=26,827t < 1,000 17(0.9)
Other (Widower/ 26 (1.3) ’ 1,000-10,000 623 (32.2)
Widowed; Divorced; 10,001-20,000 654 (33.8)
Separated) 20,001-30,000 208 (10.8)
Muslim 79 (4.1) 40,001-50,000 73 (3.8)
Christian 51 (26) N 50,000 188 (97)
Sikh 68 (3.5) Social class based ~ Unclassified® 44 (2.3)
Buddhist 13 (0.7) on MPCI (INR)
Jain 9 (0.5) 7993 and above i (upper class) 1517 (78.5)
Atheist 7 (0.4) 3957-7992 i(upper-middle class) 241 (12.5)
Donyi-Polo 1(0.1) 2342-3956 111 (middle class) 63 (3.3)
Caste General 1450 (75.0) 1212-2341 iv (lower middle class) 42 (2.2)
Other backward class 285 (14.7) 1211 and below v (lower class) 26 (1.3)
Scheduled caste 150 (7.8) Family type Joint 464 (24.0)
Scheduled tribe 48 (2.5) Nuclear 1469 (76.0)
Education Class 12 pass 276 (14.3) Family size <4 1035 (53.5)
Diploma 56 (2.9) 5to6 621 (32.1)
Graduate 577 (29.8) >7 277 (14.3)
Postgraduate 737 (38.1) No. of children or None 1214 (62.8)
Doctorate 287 (14.8) adolescents in the 4 420 (21.7)
. family (<18 years)
Occupation of Unemployed 86 (4.4) , 201 (10.4
the respondent  14memaker 79 (4.1) (104
>3 98 (5.1)
Student 865 (44.7)
Erol No. of old family None 1130 (58.5)
mployee (govt. §ector, 567 (29.3) members (260
teaching, private years)
company, NGO) . 483 (25.0)
Business/Self- 308 (15.9) '
employed 2 277 (14.3)
Retired 28 (1.4) 23 432.2)
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Variable Category Frequency  Variable Category Frequency
(%) (%)
Education No formal education 67 (3.5) Business/Self- 662 (34.2)
Eheéf ;)f the " Fifth grade 35 (1.8) employed
amily Highschool 235 (12.2) Retired 313 (16.2)
Intermediate 191 (9.9) House location Rural 484 (25.0)
Diploma 138 (7.1) Town 557 (28.8)
Graduate 618 (32.0) City 892 (46.1)
Postgraduate 491 (25.4) Residential zone, n Northern 386 (20.0)
%
Doctorate 158 (8.2) ) Central 967 (50.0)
Occupation Unemployed 65 (3.4) Eastern 101 (5.2)
(head of the [1ymemaker 97 (5.0) Western 272 (14.1)
family) Student 38(2.0) Southern 171 (8.8)
North Eastern 36 (1.9)

Employee (govt. sector, teaching, 758 (39.2)

private company, NGO)

Note: * Unclassified: those respondents who selected the “prefer not to answer” option for the question on monthly family income

Table 2: Physical activity status of the respondents (n=1933)

Variable Total (n=1933) Female (n=992) Male (n=941)  P-valuet
(mean+SD) (median) (median)

Vigorous activity (number of days/week) 2.50+2.38 1.00° 3.00° <0.001
Vigorous activity (min/day) 33.8+27.3 25.00° 30.00° <0.001
Vigorous intensity, MET-min/week 848+1316 200° 600° <0.001
Moderate activity (number of days/week) 2.54+2.35 2.00 2.00 0.373
Moderate activity (min/day) 31.6£23.6 25.00° 30.00° <0.001
Moderate intensity, MET-min/week 378+559 180° 240° 0.044
Wialking (number of days/week) 5.03x2.22 6.00 6.00 0.161
Walking (min/day) 35.8+27.0 30.00 30.00 0.003
Walking, MET-min/week 628+636 462P 4952 0.012
Sitting (hours/day) 5.84£3.31 5.00 5.00 0.737
Total MET-min/week 1854+1955 1191° 1535° <0.001

Note: tMann-Whitney U test; Different letter superscripts indicate significant differences (p<0.05) between median scores

of females and males

185441955 MET-min week™, indicating a wide variation in
the physical activity pattern of the respondents. Respondents
spent 5.84+3.31 hours sitting daily (Median=5.00 hours
day~300 min day™).

The engagement of males in vigorous and moderate physical
activity and walking was significantly (p<0.05) higher than
females, as shown in Table 2. Males were significantly more
physically active than females, with median total physical
activity of 1535 MET-min week® and 1191 MET-min
week™, respectively (Mann-Whitney U=388201, p<0.001).

05

Of the total 1933 respondents, 24.0% reported a low level of
physical activity, as shown in Figure 1. More than half of the
respondents were moderately active (59.3%). About 16.7%
of the respondents reported a high level of physical activity.
A significant difference was observed in the proportion of
males and females across three levels of physical activity (x?

(2)=44.3, p<0.001).

The current sample spent 83 min daily in all physical
activities (walking, vigorous activity, and moderate activity).
A study conducted among Indian university students
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during the first wave of COVID-19 reported spending
more time in all physical activities (94 min day™), with 29
min daily walking (Sarangi et al., 2022). The difference
can be attributed to the use of IPAQ- long form, in the
above study, which incorporates a detailed set of questions
to investigate various types of physical activity. More than
half of the participants (59.3%) were moderately active
and spent six hours daily sitting in the current study. In
contrast, low physical activity (56.5%) was reported among
South Indian residents spending seven hours daily sitting
during the first wave of COVID-19, while the levels of
high physical activity were similar (17.0% both) (Ganesh
et al., 2022). The levels of physical activity vary with study
settings. The levels of physical activity increased during the

second wave of the pandemic in India, as observed in the
current investigation. Males were more physically active
than females. An ICMR-India Diabetes study conducted
among individuals aged >20 years reported higher physical
activity levels among males than females (Anjana et al.,
2014). Gender gaps in physical activity levels have been
similarly displayed in previous studies (McCarthy and
Warne, 2022; Podder et al., 2020)

3.4. Stress profile

Table 3 displays responses to items of PSS provided by
the respondents. Most respondents responded in the
“sometimes” category for the ten questions on the scale
(35.5%-45.7%). Following trends were observed in the

Table 3: Responses to the items of perceived stress scale (n=1933), n (%)

SI. No. Statement Never

Almost never Sometimes Fairly often ~ Very often

1. In the last month, how often 130 (6.7)
have you been upset because

of something that happened
unexpectedly?

In the last month, how often have 132 (6.8)
you felt that you were unable to
control the important things in

your life?
123 (6.4)

In the last month, how often have
you felt nervous and “stressed”?

In the last month, how often have 337 (17.4)
you felt confident about your ability

to handle your personal problems? *
183 (9.5)

In the last month, how often have
you felt that things were going
your way? *

In the last month, how often have 149 (7.7)

you found that you could not cope
with all the things that you had to do?

In the last month, how often have
you been able to control irritations
in your life? *

224 (11.6)

In the last month, how often have 158 (8.2)
you felt that you were on top of
things? ®

In the last month, how often have 124 (6.4)
you been angered because of things

that were outside of your control?

10. In the last month, how often have ~ 189 (9.8)
you felt difficulties were piling
up so high that you could not

overcome them?

209 (10.8) 883 (45.7) 483 (25.0)  228(11.8)

217 (11.2) 809 (41.9) 530(27.4) 245 (12.7)

221 (11.4) 834 (43.1) 479 (24.8) 276 (14.3)

708 (36.6) 687 (35.5) 138 (7.1) 138 (7.1)

553 (28.6) 865 (44.7)  242(12.5) 90 (4.7)

314 (16.2) 880 (45.5) 433 (22.4) 157 (8.1)

637 (33.0) 814 (42.1) 177 (9.2) 81 (4.2)

534 (27.6) 823 (42.6) 273 (14.1) 145 (7.5)

277 (14.3) 847 (43.8) 480 (24.8) 205 (10.6)

340 (17.6) 864 (44.7) 378 (19.6) 162 (8.4)

Note: * Items are reversely coded
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Physical Activity Level
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Figure 1: Physical activity level of the respondents

responses to the items of PSS during last month: 40.1%
of the respondents (fairly or very) often felt that they are
unable to control the important things in their life; 39.1%
often felt nervous and stressed; 36.8% were often upset
because of something that happened unexpectedly; 35.4%
were often angered due to things that happened outside of
their control; 30.5% often found that they could not cope

with all the things that they had to do; 28.0% often felt
that difficulties were piling up so high that they could not
overcome them. Conversely, a small proportion (21.6%) of
respondents often felt that they were on top of things, 17.2%
often felt that things were going their way, 14.2% often felt
confident in their ability to handle personal problems, and
13.4% often were able to control irritations in their lives.
The PSS reported good reliability with Cronbach’s alpha
coefficient of 0.755.

3.4.1. Mean perceived stress scale scores

The mean scores obtained on ten items of the PSS ranged
from 1.42 to 2.29 (Table 4). The lowest mean score was
obtained on item 4, indicating respondents were least
confident handling their problems. Respondents scored
highest on item 3, indicating stress and nervousness. The
mean value of total PSS scores was 19.7+5.5. Females had a
significantly higher mean perceived stress score than males
(20.5 versus 18.9; p<0.001). Females scored significantly
(#<0.05) higher than males in all items of PSS, except for

items 4 and 8.

Table 4: Mean scores on items of Perceived Stress Scale, mean (SD)

S1. Statement Total Female Male p-valuet

No. (n=1933) (n=992) (n=941)

1. In the last month, how often have you been upset  2.24 (1.02) 2.33*(1.02) 2.16° (1.01) <0.001
because of something that happened unexpectedly?

2. In the last month, how often have you felt that  2.28 (1.04) 2.39* (1.04) 2.17°(1.03) <0.001
you were unable to control the important things
in your life?

3. In the last month, how often have you felt nervous ~ 2.29 (1.05) 2.44* (1.04) 2.14> (1.04) <0.001
and “stressed”?

4. Inthelast month, how often have you felt confident ~ 1.42 (0.97) 1.44 (0.93) 1.40 (0.997) 0.147
about your ability to handle your personal problems?*

5. Inthelast month, how often have you felt that things ~ 1.74 (0.95) 1.82*(0.97) 1.66° (0.93) <0.001
were going your way?!

6.  Inthelast month, how often have you found thatyou  2.07 (1.01) 2.13*(1.02) 2.01% (0.995) 0.022
could not cope with all the things that you had to do?

7. In the last month, how often have you been able to  1.61 (0.95) 1.67*(0.94) 1.55%(0.96) 0.005
control irritations in your life?!

8.  In the last month, how often have you felt thatyou  1.85 (1.01) 1.89 (1.01) 1.81 (1.02) 0.083
were on top of things?!

9.  Inthelast month, how often have you been angered ~ 2.19 (1.02) 2.30*(0.997) 2.08" (1.03) <0.001
because of things that were outside of your control?

10. Inthelast month, how often have you felt difficulties ~ 1.99 (1.05) 2.08* (1.05) 1.90° (1.04) <0.001
were piling up so high that you could not overcome
them?

Perceived stress score 19.7 (5.5) 20.5*(5.47) 18.9° (5.4) <0.001

Note: SD (standard deviation); * Items are reversely coded; + Mann-Whitney U test; Different letter superscripts indicate
significant differences (p<0.05) between mean scores of females and males
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3.4.2. Percerved stress levels

Based on the PSS scores, each respondent was classified
into three categories of perceived stress: low, moderate,
and high. Most respondents (80.3%) were moderately
stressed, as shown in Figure 2. About 11.7% of respondents
were classified into the low-stress category, with a higher
proportion of males than females (6.6% and 5.10%,
respectively). A small proportion of respondents (8.0%)
reported high levels of perceived stress, with a higher
proportion of females than males (5.7% and 2.3%,
respectively). A significant difference was observed in
the proportion of males and females across three levels of
perceived stress (x3(2)=29.5, p<0.001).

The respondents of the current study, in the age group of 18
to 77 years, coming from different occupations and income

groups, were stressed (92.0%) during the COVID-19

Perceived Stress Level, %

= Low ® Moderate = High

Figure 2: Perceived stress levels among respondents

pandemic. Nearly two out of five respondents (40.0%)
could not control essential things and often felt nervous
and stressed. The reported prevalence of perceived stress
was in line with previous researchers (Bhakat and Das,
2023; Kumar et al., 2022), who also observed high and
moderate levels of perceived stress among 62.0 to 96.0% of
respondents during the second wave of COVID-19 in India.
Studies conducted during the first wave of COVID-19 in
India reported high and moderate perceived stress in the
range of 74.0 to 95.0% (Wakode et al., 2021; Deb et al,,
2023; Suresh Babu et al., 2021; Agrawal et al., 2021; Sharma
etal.,, 2021; Kumawat, 2020; Garg et al., 2021). The above
studies conducted during the first and second wave of the
COVID-19 pandemic were limited to Indian youth (16-29
years), younger adults, college and university students,
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medical students, doctors, staff nurses, and teachers, with
a small sample size.

The spread of coronavirus was controlled through
immunization, lockdown imposition, closure of educational
institutes, markets, and businesses, and measures to educate
and inform the public. Despite intensive efforts to control
the spread of the virus, India faced a second wave of
COVID-19 in March 2021 with a more contagious variant,
of coronavirus (Joshi and Mehendale, 2021). Compared
to the first COVID-19 wave, which was observed with
higher mortality among older age groups (60 years and
above) and those with comorbidities, while in the second
wave, higher mortality was reported among younger adults
in India (25 to 50 years) (Asrani et al., 2021). Considering
the pandemic’s uncertainty, assessing the population’s stress
levels is essential to provide mental and emotional support.
The current study targeted a large sample of Indian adults,
diverse in their educational and occupational profiles from
various states. Despite various preventive measures, stress
levels remained the same during the second wave among
the Indian sample, as observed in the current study, which
can be attributed to a second consecutive wave hitting the
country after the first wave, which led to continued anxiety
among the population, fearing the pandemic’s perennial
nature. Further apprehension of contracting infection,
unemployment, lockdown imposition, and social distancing
influenced respondents’ perception towards the pandemic.

3.5. Correlates of perceived stress

Table 5 shows the association of perceived stress levels with
socio-demographics, health profile, and physical activity
status. An increase in age reduced perceived stress among
respondents, consistent with the findings of the previous
studies (Agrawal et al., 2021; Garg et al., 2021; Correa et al.,
2020; Lakhdir et al., 2022; Jain et al., 2023). The possible
explanation might be that events are interpreted as less
stressful and better coping skills develop with ageing. In
contrast, no age difference in perceived stress was reported
among medical students during COVID-19 in South
India (Praveena Daya et al., 2022). Educational status
was negatively correlated with a higher level of perceived
stress. Perceived stress increased among respondents
with lower MPCI and lower social classes. Perceived
stress was negatively associated with all forms of physical
activity. Similar results showing higher stress levels among
respondents with lower income, low socioeconomic status,
and physical inactivity were previously reported (Algren et
al., 2018; Cheon et al., 2020; Cohen and Janicki-Deverts,
2012). Perceived stress was positively associated with
random blood sugar levels and sitting duration. Thus,
perceived stress increased with random blood sugar levels
or vice versa. Psychological stress influences the metabolic
control of blood sugar levels by increasing catecholamine
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Table 5: Association of perceived stress with socio-

demographics, health profile, and physical activity status

Variables Perceived
stress 7,
Age (years) -0.146™
Education -0.146™
MPCI (INR) -0.113™
Social class -0.051°
Random blood sugar level 0.092"
Vigorous activity (number of days/week) -0.067"
Vigorous activity (min/day) -0.084"
Vigorous intensity, MET-min/week -0.063"
Moderate activity (number of days/week) -0.064"
Moderate activity (min/day) -0.062'
Moderate intensity, MET-min/week -0.064"
Walking (number of days/week) -0.087"
Wialking (min/day) -0.065"
Walking, MET-min/week -0.084™
Sitting (hours/day) 0.071"
Total MET-min/week -0.11™
Physical activity level -0.069"

Note: r: Spearman's rho correlation coefficient *»<0.05,
*p<0.01, **p<0.001

levels, resulting in glucose intolerance, as observed among
healthy individuals (Hamburg et al., 1980). An Indian study
reported higher fasting blood glucose levels among people
with severe levels of perceived stress (Mishra et al., 2020). A
study conducted among Korean university students reported
an increase in stress, anxiety, and depression with an increase

in sitting hours (Lee and Kim, 2019).
3.6. Predictors of perceived stress

Table 6 reports the findings of bivariate and multivariate
ordinal regression. Variables significant in the bivariate
model were included in the multivariate ordinal regression
model.

According to multivariate ordinal regression, gender,
marital status, education and occupation of the respondent,
number of children or adolescents in the family, educational
status of family’s head, social class, physical activity level,
and time spent sitting were significantly associated with
perceived stress. Females were 1.5 times (AOR=1.51,
95% CI=1.18-1.94) more likely to have high levels of
perceived stress than males. Females experiencing higher
odds of perceived stress than males are well documented
in the scientific literature. (Correa et al., 2020; Cohen
and Janicki-Deverts, 2012; Saeed et al., 2016; Feizi et al.,
2012; Costa et al., 2021). Similar results were obtained by
Indian researchers reporting female gender as a risk factor
for increased levels of perceived stress during COVID-19
across various occupational profiles (Kurian and Thomas,

Table 6: Predictors of perceived stress levels: Bivariate and multivariate ordinal regression analysis

Variable Crude OR 95% CI AOR 95% CI
Gender

Male Reference Reference

Female 1.75™ 1.39-2.20 1.517 1.18-1.94
Marital status

Never married Reference Reference

Currently married 0.58™ 0.46-0.74 0.82 0.58-1.17
Widower/ Widowed 0.10° 0.01-0.82 0.17 0.02-1.40
Divorced 1.52 0.42-5.07 1.93 0.49-6.97
Separated 7.70" 1.61-34.80 12.33" 2.42-58.98
Education

Class 12* pass Reference Reference

Diploma 0.77 0.38-1.56 0.92 0.43-1.97
Graduate 0.84 0.58-1.21 0.95 0.63-1.42
Postgraduate 0.54™ 0.38-0.78 0.62 0.42-0.91
Doctorate 0.30™ 0.20-0.45 0.47" 0.27-0.80
Occupation

09
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Variable Crude OR 95% CI AOR 95% CI
Unemployed Reference Reference

Homemaker 0.75 0.35-1.62 0.60 0.25-1.47
Student 0.69 0.39-1.22 0.55 0.31-1.01
Employee (govt. or private sector) 0.327 0.18-0.58 0.40" 0.22-0.76
Business/Self-employed 0.55 0.30-1.02 0.62 0.31-1.25
Retired 0.13™ 0.05-0.33 0.217 0.08-0.63
No. of children or adolescents in the family

None Reference Reference

1 1.45 1.09-1.92 1.42 1.05-1.92
2 0.93 0.64-1.34 1.09 0.73-1.62
>3 1.12 0.67-1.88 1.26 0.72-2.21
Educational level of the family’s head

No formal education Reference Reference

Fifth grade 1.13 0.43-3.06 1.13 0.41-3.23
Highschool 1.82 0.93-3.48 1.66 0.81-3.31
Intermediate 1.69 0.85-3.29 1.53 0.73-3.12
Diploma 2.35 1.14-4.74 2.08 0.96-4.45
Graduate 1.95 1.05-3.54 2.00° 1.01-3.89
Postgraduate 1.92° 1.02-3.51 2.16° 1.08-4.22
Doctorate 0.92 0.46-1.80 1.88 0.85-4.07
Social class

I (upper class) Reference Reference

II (upper-middle class) 0.51 0.16-1.63 0.66 0.20-2.21
IIT (middle class) 0.41 0.14-1.22 0.39 0.13-1.20
IV (lower middle class) 0.42 0.17-1.09 0.32 0.12-0.87
V (lower class) 0.33° 0.14-0.85 0.33" 0.13-0.88
Physical activity level

Low Reference Reference

Moderate 0.85 0.64-1.11 0.85 0.63-1.13
High 0.56" 0.39-0.79 0.57" 0.39-0.83
Sitting (hours/day) 1.07" 1.03-1.11 1.07" 1.03-1.11

Note: * p<0.05, ** p<0.01, *** p<0.001; AOR: Adjusted odds ratio

2021; Wakode et al., 2021; Deb et al., 2023; Agrawal et al.,
2021; Sharma et al., 2021; Podder et al., 2020; Das et al.,
2020; Uvais et al., 2020). However, few studies have found
no effect of gender on perceived stress during COVID-19
in India (Praveena Daya et al., 2022; Kumar et al., 2022;
Suresh Babu et al., 2021; Dagli and Dagli, 2021). Biological,
psychological, and social determinants, such as hormonal
changes, expression of emotions, thoughts about the social
situation, gender labels, inequity, social discrimination, and
autonomy, expose women to a greater risk of psychological
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stress (Boyd et al., 2015; AlAteeq et al., 2020). Increased
care burden among women during COVID-19 can be
attributed as a factor contributing towards perceived stress
(Power, 2020). In certain cultures or societies, women
may have traditional roles as homemakers or caregivers.
The pandemic has increased the demands of caregiving
responsibilities, such as caring for children or elderly family
members, which can lead to additional stress. The pandemic
also brought about remote work and work-from-home
arrangements for many. Women may have faced challenges
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balancing work responsibilities with household chores,
leading to increased stress.

Respondents separated from their partner were twelve
times (AOR=12.33, 95% CI=2.42-58.98) more likely
to experience high perceived stress than unmarried
respondents. Contrary to the results of the present study,
no significant influence of marital status on perceived
stress among Indian professionals was reported in previous
studies (Garg et al., 2021; Biswas and Naidu, 2019). The
perception of stress was reported higher among unmarried
IT professionals than among married professionals in India
during the pandemic (Kurian and Thomas, 2021). A study
conducted among US Nationals identified marital status
as a significant predictor of perceived stress. Loneliness,
social commitments, and money/economy mediate stress
among single individuals (Ta et al., 2017). Psychological and
social factors are responsible for higher stress levels among
respondents with separated marital status. The absence of
an emotional support system to cope with an uncertain
situation, lack of a social support network, and isolation
contribute towards increased stress.

Postgraduates and doctorates had 38.0% (AOR=0.62, 95%
CI=0.42-0.91) and 53.0% (AOR=0.47, 95% CI=0.27-0.80)
lower odds of experiencing high levels of perceived stress
than 12 pass respondents. Most of the previous research has
supported the present study’s findings, showing lower odds
of perceived stress among respondents with a higher level
of education (Correa et al., 2020; Cheon et al., 2020; Feizi
et al., 2012). Analysis of three national surveys of the US
sample revealed increased stress with decreasing education
levels (Cohen and Janicki-Deverts, 2012). However,
previous researchers also found no influence of education
on perceived stress among the Indian and Danish samples,
contradicting the results of the present study (Wakode et al.,
2021; Mzhlisen et al., 2018). Educated people might have
greater access to resources and information and are more
skilled in dealing with stressful events (Correa et al., 2020;
Belek, 2000). At the same time, lower educational status
places people in a disadvantaged position to experience
financial stress, lower perceived health status, and a lack of
social support and cohesion (Mulder et al., 2011). World
Mental Health Report also highlights the importance of
quality education in strengthening individual resilience

(Anonymous, 2022).

Odds of high perceived stress were reduced by 79.0%
(AOR=0.21, 95% CI=0.08-0.63) and 60.0% (AOR=0.40,
95% CI=0.22-0.76) among retired personnel and those
working as an employee in government or private sector,
respectively. Similar findings showing low-stress levels
among retired and high among unemployed persons were
reported in previous studies (Wakode et al., 2021; Cohen
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and Janicki-Deverts, 2012; Kocalevent et al., 2011). In
contrast, no clear association between employment type and
perceived stress is also reported by the researchers (Feizi et
al., 2012). Work-related stress reduces with retirement with
more time to spend on leisure and relaxation. However,
the experience of stress in retirement can vary significantly
depending on individual circumstances. Individuals with
regular employment have a sense of purpose, financial
security, and social support from the workplace, which may
contribute towards reduced stress. However, the nature of
the job, workplace conditions, individual personality, and
coping mechanisms influence the above relation. Decent
work is a protective factor for sound mental health (World

Health Organization, 2022).

Respondents with one child or adolescent in the family were
1.42 times (AOR=1.42, 95% CI=1.05-1.92) more likely to
have high levels of perceived stress than respondents with no
children or adolescents. Similar findings were reported by
previous researchers (Deb et al., 2023; Taylor et al., 2008).
Respondents with a single child or adolescent in the family
are generally younger adults or are from ‘young families’
(Taylor etal., 2008). In this study, 28.4% of the respondents
with one child or adolescent in the family reported high
levels of perceived stress. Such a finding is cause for concern,
considering family circumstances. During the pandemic,
children or adolescents were made to stay home, which
increased family stress risk (Anonymous, 2022).

The odds of high perceived stress were twofold among
those respondents who reported graduate (AOR=2.00,
95% CI=1.01-3.89) or postgraduate (AOR=2.16, 95%
CI=1.08-4.22) as the educational status of family’s head.
The educational status of the family’s head as a graduate or
postgraduate increased the risk of perceived stress among
respondents. Similar findings were received in a study
among Indian youth during COVID-19, indicating high
perceived stress among those with mothers’s higher levels
of education (Deb et al., 2023). Heads of the family with
some form of formal education and who possess knowledge
about their dependents’ academic or professional progress
were concerned about their growth due to the closure of
colleges and institutes, which increased psychological stress.

Respondents in social class IV (lower-middle class) and
V (lower class) had 67.0 to 68.0% (AOR=0.32, 95%
CI=0.12-0.87; AOR=0.33, 95% CI=0.13-0.88) lower odds
of experiencing high levels of perceived stress. The present
study’s results align with previous investigations showing
social class as a significant predictor of psychological
distress and that white-collar employees have a lower risk
of psychological distress than blue-collar workers (Belek,
2000). Contrary to the results of the present study, lower
socioeconomic status contributes towards increased stress
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as reported in previous literature (Kocalevent et al., 2011;
Michou and Costarelli, 2021). A cohort study conducted
in North Denmark found no influence of income level on
perceived stress (Maehlisen et al., 2018). A meta-analysis
showed that while there were socioeconomic inequalities in
depression (a related but distinct construct from perceived
stress), the association with perceived stress was not as
straightforward (Lorant et al., 2003). A possible explanation
for the findings could be fewer work demands, community
support, simpler lifestyles, and lower expectations among
middle and lower-social-class individuals. Perceived stress
is influenced by the complex interplay of economic, social,
cultural, and individual factors. People from all social classes
can experience stress, and it is essential to avoid generalizing
stress levels based solely on social class. Therefore, more
research is needed in the above direction.

High physical activity levels reduced the odds of high
perceived stress by 43.0% (AOR=0.57, 95% CI=0.39-0.83).
Thus, physical activity has a protective role in reducing
stress levels. The findings of the present investigation
supported the conclusions of earlier studies showing a
negative association between physical activity and perceived
stress (Feizi et al., 2012; Tan et al., 2020; Ng and Jeffery,
2003; Can, 2019). Previous researchers have reported that
indulgence in exercise was a protective factor in reducing
stress levels during COVID-19 (Lakhdir et al., 2022).
Regular exercise positively impacts mental health by reducing
stress, anxiety, and depression. The proposed mechanism
lies behind increased blood flow to the brain during exercise,
which influences the hypothalamic-pituitary-adrenal (HPA)
axis and subsequent reactivity to stress. The HPA axis
communicates with several brain regions regulating mood,
motivation, and memory (Guszkowska, 2004). Physical
activity stimulates the release of endorphins, which is a “feel-
good” hormone crucial in reducing stress and promoting a
positive mood (Mikkelsen et al., 2017). Physical activity
also provides a temporary distraction from pandemic-related
stressors, allowing individuals to break from constant worry
and anxiety (Stanton and Reaburn, 2014).

Increased sitting time (hours day ), an indicator of sedentary
behaviour, increased the odds of high perceived stress by
1.07 times (AOR=1.07, 95% CI=1.03-1.11). Concurrent
with the present results, a study showed that lower sedentary
time was associated with reduced perceived stress scores
(Tan et al., 2020). Sedentary behaviour such as screen
time and other leisure time increases the risk of perceived
stress (Felez-Nobrega et al., 2020). A cross-sectional study
conducted among older adults from low- and middle-
income countries reported that sedentary behaviour for more
than four hours per day increased the risk of perceived stress
by two to nine times (Ashdown-Franks et al., 2018). Sitting
alone or with family members at home has led to pondering
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over difficult situations of COVID-19, and not seeing any
solution in front has led to helplessness and frustrations
in many, leading to stress. Spending prolonged periods
sitting, especially when it involves sedentary activities like
watching TV or using electronic devices, can lead to social
isolation. Lack of social interactions and connections can
increase feelings of stress and loneliness. Working from
home during COVID-19 contributed towards extended
periods at a desk or computer, which increased the sitting
duration of the respondents.

Thus, various demographic and lifestyle factors had a
significant influence on perceived stress levels. Key stressors
and protective factors identified in the study can guide
policymakers in developing evidence-based strategies to
enhance the population’s well-being.

3.7. Limatations of the study

The convenience sampling technique was used in the
phng que was

present study. Thus, the results are limited in the extent

to be generalized.

3.8. Strengths of the study

The study provides intriguing insights into the perception
of stress among Indian adults during the second wave of
COVID-19, with a large sample size compared to other
studies conducted in the Indian context. We considered
various factors related to perceived stress, including socio-
demographic variables (gender, age, family structure,
educational status, income), lifestyle factors (physical
activity, sitting time), and occupational status. This
comprehensive approach allows for a more detailed
understanding of stress experiences. Using regression
analysis to identify predictors of perceived stress provides
quantifiable measures of the strength of these associations.
Using validated stress and physical activity scales further
adds reliability to the findings.

4. CONCLUSION

ndian adults were moderately stressed during the second

wave of COVID-19. Factors influencing perceived stress
are multisectoral; tailored interventions should involve
multiple sectors to support vulnerable groups. A stable
occupation or supportive retirement can contribute to
better stress management. Engagement in indoor physical
activities such as yoga, stretching exercises, and dancing
can help citizens deal with stress during the pandemic and
daily life. Public health strategies may involve education and
physical activity as essential components to reduce stress
and enhance resilience.
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