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Abstract

Objective: Mental health has become a global concern. Therefore, this study
aimed to assess perceived stress among students from Mumbai, India and to
explore its association with socioeconomic, demographic, lifestyle, academic
and work-related factors.

Methods: A cross-sectional study was conducted among college students

Avticle History from various co-ed colleges in Mumbai from March 2023 to June 2023. The
N 2 N 200 Perceived Stress Scale (PSS-10) questionnaire was used to measure the
Accepted: 02 Jun 2024 perceived stress. Descriptive statistics, chi-square tests, t-tests, and
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multivariable linear regression analyses were performed to analyze the data.

P-values < 0.05 were considered significant.

Results: A total of 1230 students enrolled in the study, with a mean age of
20.24 = 2.39 years. The mean PSS score was 21.51 £ 5.73. Gender,
residence, health problems, sleep duration, and non-practice of meditation
were significantly associated with higher perceived stress scores, whereas,
the type of course pursued did not show a significant association.
Conclusion: This study highlights the prevalence of moderate perceived
stress among college students in Mumbai, India. This emphasizes the need
for interventions such as promoting healthy lifestyle habits, encouraging
participation in extracurricular activities, organizing yoga and meditation
sessions and conducting regular screenings for timely identification and
management of stress and related conditions.
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Introduction

Mental health has become a point of concern worldwide. The fast-paced and complex lifestyles with
multiple demands at work and in personal lives results in anxiety and stress experienced in today*s
world.(Dasgupta et al. 2020) Stress is defined as a situation that an individual perceives as
uncontrollable, unpredictable, and beyond its coping (behavioral and cognitive) abilities.(Cooper C L,
Quick J C 2017; Lazarus RS, Folkman S 1884; Baik et al. 2019; Cohen, Kamarck, and Mermelstein
1983; Faro 2015)Statistics have revealed a higher increase in mental health conditions among college
students.(Lipson, Lattie, and Eisenberg 2019) Young adults are especially prone to this as they
experience a drastic change in environment and lifestyle from high school to college/university life.
They are transitioned into a new learning environment and a social circle, making it stressful
especially in the initial years.(Krutarth R Brahmbhatt et al. 2013) This environment and lifestyle can
be handled by some students in a positive way; a motivation to achieve their goals, while others may
develop negative conditions like anxiety, depression,(Shankar and Park 2016; Rebello, Kallingappa,
and Hegde 2018)suicidal thoughts(Cooper C L, Quick J C 2017; Dogra A, Basu S, Das S. 2011),
conflicts in interpersonal relationships(Baik et al. 2019), poor academic and clinical performance(Faro
2015) sleep disturbances(Cohen, Kamarck, and Mermelstein 1983), and alcohol and substance
abuse.(Ball and Bax 2002) Additionally, chronic stress has been linked with reduced self-esteem and
can hinder academic achievement as well as personal and professional development.(Oku et al. 2015)
Stress has also been found to impair sustained attention, decision-making abilities, and overall
judgment.(Satpathy et al. 2021)

College students experience stress mainly due to high academic demands, high expectations from
parents, family problems, financial burden, peer-pressure, relationships with opposite gender, worries
about future job placements, etc.(Aselton 2012; Hefner and Eisenberg 2009; Satpathy et al. 2021)
Apart from this, higher screen time usage(Wu et al. 2016; Zhai et al. 2020) and worry about marriage,
can also contribute to stress. From diverse nationalities to diverse courses, students from the younger
age group (specifically 18-24 years) experience moderate to severe stress.(Ramon-Arbués et al. 2020)
(C. H. Liu et al. 2019)Therefore, it is essential to address this issue publicly. One widely used tool for
assessing stress is the Perceived Stress Scale (PSS-10) developed by Cohen et al. in 1983.(Cohen,
Kamarck, and Mermelstein 1983) It consists of six negatively worded items (e.g., How often have you
felt that you were on top of things?) and four positively worded items (e.g., How often have you been
able to control irritations in your life?). These items are rated using a 5-point Likert scale.(Cohen,
Kamarck, and Mermelstein 1983)

Although there is limited trend data on mental health problems related to stress specifically in Indian

college students, existing research suggests that mental health issues have become a significant burden
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for them, with the COVID-19 pandemic further increasing the number. For instance, a recent study by

Bijoy Chhetri et al. found a prevalence rate of 31.2% of depressive symptoms among Indian students
during the COVID-19 outbreak, which was higher than the general population.(Chhetri et al. 2021)
The majority of the studies are focussed on stressors and coping mechanisms among medical
undergraduates in India(Krutarth R Brahmbhatt et al. 2013; Rebello, Kallingappa, and Hegde 2018;
Dasgupta et al. 2020; Satpathy et al. 2021; Neufeld and Malin 2021; Sen et al. 2020), however, there

remains a lack of comprehensive research among non-clinical students in this area.

Therefore, to address this research gap, the objective of this study is to assess perceived stress in
students enrolled for clinical and non-clinical courses in Mumbai, India. This study also aims to
explore how stress is related to different socio-economic and demographic factors, lifestyle related
factors, and academic and work-related factors. This study will contribute to the growing evidence that
emphasizes the need to incorporate strategies in the college curriculum to enhance students™ mental

well-being.
Materials and Methods

Study Design and Setting: This was a cross-sectional, large population-based study conducted among
students from different co-ed colleges in Mumbai, India, from March 2023 to June 2023.

Participants: This study included students from a heterogenous population i.e. different co-ed
colleges offering courses in various fields such as medical, dental, nursing, physiotherapy, allied
health sciences, engineering and art colleges in Mumbai, India. The P.I. invited students for this study
through emails and social media platforms like WhatsApp which explained in detail about the study. A
total of 1230 individuals enrolled in the survey. These students were from the age group of 18-24
years, who understood English, and had internet as well as cell phone/computer access.Those students
who declined to provide informed consent were excluded from the study. No form of incentive was

provided for participating in this study.

Study Tool:The study tool was designed using a Google Form, which was electronically circulated
among participants. The online form consisted of two parts: 1. socio-demographic, lifestyle, academic
and work-related characteristics, 2. perceived Stress Test (PSS-10) questionnaire. PSS-10; a classic
stress assessment instrumentis a 10-item scale that categorises perceived stress levels into three
different levels based on scores- low (scores 0-13), medium (score 14-26) and high (scores 27-
40).(Cohen, Kamarck, and Mermelstein 1983) As, English was the medium of education in these
colleges, the English version of PSS was used. The Ethical Committee for Research on Human
Subjects (Ref.No. MGMIHS: Res.:02:2022: 645) of MGMIHS, Navi Mumbai approved this study. All

participants gave their informed consent before filling out the questionnaire.
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Statistical analysis: IBM SPSS software (version 25.0) for data analysis, while Microsoft Excel was

employed for data entry. Descriptive statistics such as frequency, percentages, mean, and standard
deviation were calculated. Cronbach®s alpha was used to test the reliability of PSS-10. Continuous
variables were analyzed using t-test and ANNOVA, and categorical variables by using Chi square test.
Multivariable linear regression model was used to identify the factors associated with PSS. P-values <

0.05 were considered significant.
Results
Descriptive Statistics

The descriptive analysis of selected variables studied for college students in Mumbai, India is depicted
in Table 1. A total of 1230 university students were a part of this study; the average age of the students
was 20.24 (SD £ 2.39) years and 70% were female. The majority of participants were pursuing
Bachelor”s degree (78.5%), followed by Master”s (20.5%) and a few of them (1%) were pursuing
Ph.D. degree. More than half of the participants (79.4%) were day scholars, 20.6% were hostellers or
paying guests and 81.9% of the participants resided in urban area. 70.8 % of the participants had a
non-vegetarian diet and 14.1% of the participants reported health-related problems. 94.1% of the
participants reported no substance abuse, whereas, 2.4% reported alcohol abuse. 76.3% of this
population were not practicing any form of meditation.

Table 1. Socioeconomic and demographic characteristics of participants.

Characteristics Number | Percentage
l.  Socioeconomic and Demographic

Characteristics
Age group (in years)
Up to 18 287 233
191022 758 61.6
>23 185 15.0
Gender
Female 861 70.0
Male 369 30.0
Body Mass Index (BMI)
Underweight 311 253
Normal 491 40.0
Overweight 137 11.2
Obese 289 235
Place of Residence
Rural 232 18.9
Urban 998 81.1
Type of Residence
Living in a hostel/ paying guest 253 20.6
Living with parents/ relatives 977 79.4
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1. Lifestyle-related Characteristics

Type of Diet

Vegetarian 359 29.2
Non-vegetarian 871 70.8
Substance Abuse

Alcohol 30 2.4
Smoking 20 1.6
Alcohol and Smoking 16 1.3
None 1157 94.1
Prescribed drugs 7 0.6
Health Problems

No 1057 85.9
Yes 173 14.1
Duration of Sleep

Below 6 hours 386 314
6 hours and above 844 68.6
Practicing Meditation

Yes 291 23.7
No 939 76.3

I11.  Academics and work-related
Characteristics

Course

Clinical 636 51.7

Non-clinical 594 48.3

Employment Status

Not working 1101 89.5
Part-Time 129 105

Educational Level

uG 966 785

PG 252 205

PhD 12 1.0

Reliability and Validity analysis of PSS-10

The reliability of the PSS-10 scale was 0.60 as determined by Cronbach®s alpha, indicating good
internal consistency of items within the scale. The validity of all 10-items of PSS is displayed in
Table 2. Most of the items on the PSS scale had a significant correlation with the overall PSS score.
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Table 2. Reliability and Validity of PSS

1. | Reliability

Cronbach's Alpha | 60

2. | Vvalidity

Spearman’s | PSS- PSS- PSS- PSS- PSS- PSS- PSS- PSS- PSS- PSS-
rank Item 1 Item2 | Item3 | Item4 | Item5 Item6 | Item7 | Item8 | Item9 | Item 10
correlation

PSS Score 7417 7307 | 7317 | .314™ 347 A727 | 4727 | 2717 | 6617 | .694™

** p-value > 0.05

Perceived Stress

The mean PSS-10 score among college students was 21.51 + 5.73. The PSS score was significantly
higher in females (22.21 + 5.55) than in males (19.87 + 5.81; p-value<0.05), as shown in Table 3.
The participants living in urban areas (21.71 + 5.76) had significantly higher perceived stress than
rural areas (20.62 + 5.50; p-value<0.05). As expected, significantly higher perceived stress scores
were observed in participants who reported having health problems (23.05 * 5.92) than those who
didn“t report any health problems (21.25 £ 5.66; p-value<0.05). The PSS score was also
significantly higher in participants who didn“t practice any form of meditation (21.93 + 5.66) than
in those who practiced some form of meditation (20.13 + 5.73; p-value<0.05). Participants with a
sleep cycle of less than six hours (23.36 £ 5.82) had significantly more perceived stress than those
who slept for more than six hours per day (20.66 + 5.48; p-value<0.05). Additionally, the students
pursing clinical (21.28 £ 5.79) and non-clinical courses (21.75 + 5.66) showed similar stress

perception, though the latter tend to have a higher mean score.

Table 3. PSS Score by Socioeconomic, Demographic, Lifestyle, Academics and Work-related
characteristics

Characteristics Mean PSS Test-statistics
Score (SD)

l. Socioeconomic and
Demographic Characteristics

Age group (in years)

Upto 18 21.39 (5.50)

>23 21.23 (5.96)

Gender

Female 22.21 (5.55) Mann-Whitney U
Male 19.87 (5.81) Statistics = 6.91**

Body Mass Index (BMI)

Underweight 21.39 (5.47) Kruskal Wallis

Normal 21.62 (5.84) Statistics = 0.57
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Overweight

Obese

Place of Residence

Rural

Urban

Type of Residence

Living in a hostel/ paying guest
Living with parents/relatives

Il. Lifestyle-related
Characteristics

Type of Diet
Vegetarian
Non-vegetarian
Substance Abuse
Alcohol

Smoking

Alcohol and Smoking
None

Prescribed drugs
Health Problems

No

Yes

Duration of Sleep
Below 6 hours

6 hours and above
Practicing Meditation
Yes

No

I11.  Academics and work-related
Characteristics

Course

Clinical
Non-clinical
Educational Level
UG

PG

PhD

21.75 (5.71)
21.28 (5.80)

20.62 (5.50)
21.71 (5.76)

21.60 (5.86)
21.48 (5.70)

21.45 (5.94)
21.53 (5.64)

24.63 (4.66)
22.70 (6.65)
23.31 (5.95)
21.39 (5.72)
20.14 (3.89)

21.25 (5.66)
23.05 (5.92)

23.36 (5.82)
20.66 (5.48)

20.13 (5.73)
21.93 (5.66)

21.28 (5.79)
21.75 (5.66)

21.53 (5.81)
21.58 (5.43)
18.50 (4.62)

Mann-Whitney U
Statistics = 2.94**

Mann-Whitney U
Statistics = 0.50

Mann-Whitney U
Statistics = 0.26

Kruskal Wallis
Statistics = 13.97**

Mann-Whitney U
Statistics = 4.27**

Mann-Whitney U
Statistics = 7.53**

Mann-Whitney U
Statistics = 4.72**

Mann-Whitney U
Statistics = 1.22

Kruskal Wallis
Statistics =4.49
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Employment Status

Not working 21.52 (583) Mann-Whitney U
Part-Time 21.42 (4.84) Statistics = 0.03

Among the 1230 students in our study, 78.2% showed moderate levels of stress. The categorization

of perceived stress is depicted in Table 4.

Table 4: Categorisation of Perceived Stress based on scores

Sr.No. | Category of Perceived Stress Percentage (%)
1. Low 8.9

2. Moderate 78.2

3. High 12.9

Linear Regression Model

Multivariate linear regression analysis was carried out to show the association of socioeconomic,
demographic, lifestyle, academic, and work-related characteristics with PSS score (Table 5). It
revealed the gender of participants and the place of residence among socioeconomic and
demographic characteristics were statistically associated with the PSS score. Female participants
had 2.12 units higher PSS scores than male participants (Bunagj= 2.12; 95% CI: 1.43 — 2.80). The
PSS score increased by 0.96 units among participants belonging to the urban areas compared to
those belonging to rural areas (B unagj= 0.96; 95% CI: 0.17 — 1.75). Among lifestyle-related
characteristics, health problems, duration of sleep, and meditation practice had a significant
association with PSS scores. The PSS score was 1.36 units higher in participants with any health
problems compared with their counterparts (B unagj= 1.36; 95% CI: 0.47 — 2.25). Participants with <
6 hours of sleep had 2.51 units higher PSS scores than those with > 6 hours of sleep (B unadj= 2.51,
95% CI: 1.85 — 3.17). Similarly, the PSS score increased by 1.90 units among participants who are
not practicing meditation than those practicing meditation (B unadgj= 1.90; 95% CI: 1.17 — 2.62).

Table 5: Results of multivariate linear regression showing the association of socioeconomic, demographic,
lifestyle, academics and work-related characteristics with PSS score

Characteristics Unstandardized Beta p- 95%
Coefficients (B unadj) value | Confidence
Interval
Lower Upper

I. Socioeconomic and demographic
characteristics
Age of participants (in years)

>23 Ref.

<18 0.35 0.51 -0.70 1.40
19-22 0.54 0.24 -0.36 1.44
Gender of participants

Male Ref.

Female 2.12 0.00 1.43 2.80
Body mass index

Normal Ref.

Underweight -0.42 0.29 -112 0.36
Overweight 0.18 0.74 -0.86 121

Obese -0.39 0.33 -1.19 0.40
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Place of residence

Rural Ref.

Urban 0.96 0.02 0.17 1.75
Type of residence

Living with parents/ relatives Ref.

Living in a hostel/ paying guest 0.50 0.90 -0.72 0.82
11.Lifestyle-related characteristics

Type of diet

Non-vegetarian Ref.

Vegetarian 0.01 0.97 - 0.66 0.68
Health Problems

No Ref.

Yes 1.36 0.00 0.47 2.25
Duration of sleep

> 6 hours Ref.

< 6 hours 251 0.00 1.85 3.17
Practicing meditation

Yes Ref.

No 1.90 0.00 1.17 2.62

I11.Academics and work-related
characteristics

Type of course

Clinical Ref.

Nonclinical 0.58 0.07 -0.05 1.20
Working status

Nonworking Ref.

Part-time 0.48 0.38 -0.58 1.54
Constant 16.25 0.00 14.82 17.67
Model Fit Statistics

Adjusted R? 0.10

F — value 11.02**

* Due to the existence of multicollinearity, the variables such as substance abuse and educational level were
excluded from the study.

DISCUSSION

The present study was conducted to assess the prevalence of perceived stress among participants
aged between 18-24 years pursuing clinical and non-clinical courses, across various colleges in
Mumbai. It also explored the association of various socioeconomic, demographic, lifestyle-related,
and academic/work-related factors with perceived stress. Based on our knowledge, this is the first
study to compare the levels of perceived stress among students from clinical and non-clinical
courses in this population. The findings from this study provide insights into the factors
contributing to stress in this population. The larger sample size was one of the strengths of this
study. The validity and reliability of the PSS-10 were also investigated.

Table 1 provides the basic profile of the students involved in the study. Out of the 1230 students
enrolled in this study, 70% were female. The students were all aged between 18 and 24 years old
and were pursuing a clinical or non-clinical program in the various colleges in Mumbai,

Maharashtra. Our findings show a mean perceived stress score of 21.51 + 5.73. A significant
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portion of the participants, comprising 78.2%, experienced moderate levels of stress. This was

followed by 12.9% of respondents falling into the high stress category. Only a small percentage of
participants (8.9%), were classified under the low-level stress category. This adds to the existing
evidence that young individuals are under stress.

The linear regression analysis revealed that gender and place of residence were significantly
associated with perceived stress. Female participants had significantly higher PSS scores compared
to males, even after adjusting for other variables. This gender difference in stress levels aligns with
previous research.(Satpathy et al. 2021; Makhubela 2019) This could be because females are better
at recognizing and labelling their experiences and emotions.(M. Zhang et al. 2018) They have more
emotional intelligence.(Sen et al. 2020) Whereas, males are generally reluctant to label their
emotions because of the stigma attached.(Adam G. Horwitz, Taylor McGuire, Danielle R. Bushy,
Daniel Eisenberg, Kai Zheng, Jacqueline Pistorello, Ronald Albucher, William Coryell, Cheryl A.
King 2020) Furthermore, participants residing in urban areas exhibited significantly higher levels
of perceived stress compared to those in rural areas. The urban environment may bring about
unique stressors, such as increased competition and a faster-paced lifestyle. This disparity in stress
levels between urban and rural populations has been consistently observed across different research
studies.(Evans, G. W. 2003; Nieuwenhuijsen et al. 2014). Factors such as urbanization, noise,
pollution, social density could be some of the reasons. Moreover, young adults residing in rural
areas demonstrate a greater emphasis on family values and a stronger focus on maintaining
harmonious relationships compared to their urban counterparts.(Sun and Liang 2022)Several
lifestyle-related characteristics were also found to be associated with perceived stress. Participants
who reported having health problems and those with a sleep duration of less than six hours per day
had significantly higher levels of perceived stress as predicted by regression analysis. These
findings are consistent with previous research, highlighting the impact of health issues(Humbel et
al. 2020; Hakansson and Ahlborg 2018) and inadequate sleep on stress levels.(Y. Zhang, Peters, and
Chen 2018; Y. Liu et al. 2017; Majeno et al. 2018; Du et al. 2021) When individuals experience
stress, it can disrupt their normal sleep patterns and contribute to difficulties falling asleep, staying
asleep, or achieving restful sleep. Their body's stress response system can lead to heightened
alertness, which can make it challenging to relax and fall asleep. Stress can also initiate intrusive
thoughts, making it difficult to quiet the mind and initiate sleep. These findings emphasize the
importance of promoting healthy sleep habits among college students to mitigate stress levels.

In line with our expectations, participants who did not engage in any form of meditation had
significantly higher perceived stress compared to those who practiced meditation. Previous studies
have demonstrated the stress-reducing benefits of meditative practices.(Philip et al. 2023; lyer, lyer,
and Kumar 2021; Thakur et al. 2023)Among the academic and work-related characteristics, the

type of course pursued by the students did not show a significant association with perceived stress.
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However, notably, the participants in non-clinical courses had a slightly higher mean PSS score

than those in clinical courses. The students pursuing clinical courses had a mean stress score of
21.28 + 5.79. Few studies have shown more perceived stress and others have shown less perceived
stress than the current findings. For instance, a study on dental college students of a college in
Hyderabad, India showed a mean score of 23.55 + 7.40.(Veeraboina et al. 2022) Whereas, a study
on MBBS students in Southern India showed a mean score of 20.7 + 6.7.(Jeyashree, Sathiavadivu,
and Suliankatchi 2021) Similarly, another study on MBBS students reported 17.78 = 5.03.(Akhil D.
Goel, Sulbha V. Akarte, Sumita P. Agrawal,Vikas Yadav 2016) In our study, the students pursuing
non-clinical courses had a mean score of 21.75 + 5.66. This is slightly less than a recent study that
reported a mean score of 21.43 + 5.24.(Makhubela 2019) Another study in South African students
reported M = 21.3, SD = 5.2.(Makhubela 2022) The difference in the mean PSS score, compared to
other studies, could be due to our categorization of various medical courses, including MBBS and
Dental, under the umbrella of clinical courses. Non-medical courses, on the other hand, were
categorized as non-clinical courses. No other studies have conducted this type of comparison,
which may account for the disparity.

In a student™s life, academic stress is one of the major reasons that can deteriorate their mental
health. This could include academic performance, curriculum, frequency of the examinations, lack
of time for recreation, insufficient guidance from faculty, improper quality of lectures, inadequate
availability of notes and leaning materials, competition with peers in terms ofacademics,
extracurricular activities, etc, attendance in lectures and practical(Krutarth R Brahmbhatt et al.
2013; Rebello, Kallingappa, and Hegde 2018; Aselton 2012; Hefner and Eisenberg 2009; Satpathy
et al. 2021), oral presentations, assignments, reports, etc. Other factors that could have added to the
stress in student™s life could be loneliness, high expectations from parents regarding
academics(Krutarth R Brahmbhatt et al. 2013; Satpathy et al. 2021), nutritional deficits, lack of
physical activity.(Rebello, Kallingappa, and Hegde 2018; Zhai et al. 2020)

Limitations

This study has several limitations. Firstly, the study did not evaluate academic performance, which
is a significant factor contributing to students™ stress. Student™s scores in the examinations can
influence stress, such as failures and ATKTSs. Therefore, it is also important to consider factors such
as academic performance, the number of ATKTs, etc., while evaluating stress among college
students. Secondly, the use of a self-administered questionnaire introduces the possibility of
students altering their responses, potentially resulting in response or information bias. Lastly, since
this study focused on a specific region, its findings cannot be readily generalized to other
populations. To address these limitations, future research could explore the study habits and

patterns of students, such as the number of hours spent studying, their level of interest in studying,
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their academic performance, etc. Similar studies can also be conducted in other regions of India etc,

to provide an accurate status of perceived stress among Indian students.

Conclusion

This study was conducted to investigate the prevalence of perceived stress among college students
in Mumbai, India, and to compare this stress based on their socioeconomic and demographic
characteristics such as; gender, age, BMI, place and type of residence, lifestyle-related
characteristics; type of diet, substance abuse, health problems, sleep duration, meditation pattern,
academic and work-related characteristics; course, educational level and employment status. This
study highlights the high levels of stress encountered by young adults, emphasizing the need for
proper management to prevent negative impacts on their health. To the best of our knowledge, this
is the first study to compare the levels of perceived stress among students from clinical and non-
clinical courses in colleges in Mumbai, India. Non-clinical college students demonstrated a slightly
higher degree of perceived stress. To effectively assist students in managing stress, it is crucial to
implement various strategies, such as encouraging the participation of students in extracurricular
activities (sports, dance, skating, music, etc.). Moreover, organizing sessions on traditional
techniques such as yoga and meditation, as well as conducting workshops on mental health and
coping mechanisms, can be highly beneficial. To ensure the smooth execution and management of
these activities, colleges can also establish special committees dedicated to addressing the mental
health needs of students. Another effective approach is to establish mentor-mentee programs,
allowing for personalized attention and support for students. It is also important to appoint certified
therapists in colleges who can provide proper guidance regarding students’ mental health
conditions. Conducting regular screenings for stress and related conditions in a timely manner can
also enable better identification and thereby appropriate management. Given that the future of our
nation depends on young and aspiring students, it is imperative to prioritize their mental well-being
and ensure that they receive the necessary care and support they need.

Conflict of interest

The authors have no conflict of interest to declare.

Acknowledgement

The authors extend their gratitude to Honble Vice Chancellor, MGM Institute of Health Sciences,
Navi Mumbai for his support and encouragement. They are also grateful to all students who
participated in the study.



Page — 5856 of 5870

Sanjana T. Philip / Afr.J.Bio.Sc. 6(5) (2024). 5856-5870
References

Adam G. Horwitz, Taylor McGuire, Danielle R. Busby, Daniel Eisenberg, Kai Zheng, Jacqueline
Pistorello, Ronald Albucher, William Coryell, Cheryl A. King. 2020. “Sociodemographic
Differences in Barriers to Mental Health Care Among College Students at Elevated Suicide
Risk,” 123-30. https://doi.org/10.1016/j.jad.2020.03.115.

Akhil D. Goel, Sulbha V. Akarte, Sumita P. Agrawal,Vikas Yadav. 2016. “Longitudinal Assessment of
Depression, Stress, and Burnout in Medical Students.” Journal of Neurosciences in Rural
Practices 7 (4): 493-98. https://doi.org/10.4103/0976-3147.188625.

Aselton, Pamela. 2012. “Sources of Stress and Coping in American College Students Who Have Been
Diagnosed With Depression: Sources of Stress and Coping in American College Students
Who Have Been Diagnosed With Depression.” Journal of Child and Adolescent Psychiatric
Nursing 25 (3): 119-23. https://doi.org/10.1111/j.1744-6171.2012.00341.x.

Baik, Sharon H, Rina S Fox, Sarah D Mills, Scott C Roesch, Georgia Robins Sadler, Elizabeth A
Klonoff, and Vanessa L Malcarne. 2019. “Reliability and Validity of the Perceived Stress
Scale-10 in Hispanic Americans with English or Spanish Language Preference.” Journal of
Health Psychology 24 (5): 628-39. https://doi.org/10.1177/1359105316684938.

Ball, Susan, and Amy Bax. 2002. “Self-Care in Medical Education: Effectiveness of Health-Habits
Interventions for First-Year Medical Students.” Academic Medicine 77 (9): 911-17.
https://doi.org/10.1097/00001888-200209000-00023.

Chhetri, Bijoy, Lalit M. Goyal, Mamta Mittal, and Gopi Battineni. 2021. “Estimating the Prevalence
of Stress among Indian Students during the COVID-19 Pandemic: A Cross-Sectional Study
from India.” Journal of Taibah University Medical Sciences 16 (2): 260-67.
https://doi.org/10.1016/j.jtumed.2020.12.012.

Cohen, Sheldon, Tom Kamarck, and Robin Mermelstein. 1983. “A Global Measure of Perceived
Stress.” Journal of Health and Social Behavior 24 (4): 385. https://doi.org/10.2307/2136404.

Cooper C L, Quick J C. 2017. “Biggs A, Brough P, Drummond S. Lazarus and Folkmans
Psychological Stress and Coping Theory.” In The Handbook of Stress and Health: A Guide to
Research and Practice., 349-64. London: John Wiley and Sons.

Dasgupta, Aparajita, DebayanPodder, Bobby Paul, Lina Bandyopadhyay, Shamita Mandal, Arkaprovo
Pal, and Moumita Mandal. 2020. “Perceived Stress and Coping Behavior among Future
Nurses: A Cross-Sectional Study in West Bengal, India.” Indian Journal of Community
Medicine 45 (2): 204. https://doi.org/10.4103/ijcm.1IJCM_200_19.

Dogra A, Basu S, Das S. 2011. “Impact of Meaning in Life and Reasons for Living to Hope and
Suicidal Ideation: A Study among College Students.” SIS J ProjPsycholMent Heal, no. 18,
89-102.

Du, Chen, Megan Chong Hueh Zan, Min Jung Cho, Jenifer I. Fenton, Pao Ying Hsiao, Richard Hsiao,
Laura Keaver, et al. 2021. “The Effects of Sleep Quality and Resilience on Perceived Stress,
Dietary Behaviors, and Alcohol Misuse: A Mediation-Moderation Analysis of Higher
Education Students from Asia, Europe, and North America during the COVID-19 Pandemic.”
Nutrients 13 (2): 442. https://doi.org/10.3390/nu13020442.

Evans, G. W. 2003. “Stress and the Urban Environment.” In Handbook of Health Psychology, 355-72.
In A. Baum, T. A. Revenson, & J. E. Singer (Eds.).

Faro, André. 2015. “Confirmatory Factor Analysis of Three Versions of the Perceived Stress Scale
(PSS): A Population- based Study.” Psicologia: Reflexdo e Critica 28 (1): 21-30.
https://doi.org/10.1590/1678-7153.201528103.

Hakansson, Carita, and Gunnar Ahlborg. 2018. “Occupational Imbalance and the Role of Perceived
Stress in Predicting Stress-Related Disorders.” Scandinavian Journal of Occupational
Therapy 25 (4): 278-87. https://doi.org/10.1080/11038128.2017.1298666.

Hefner, Jennifer, and Daniel Eisenberg. 2009. “Social Support and Mental Health among College
Students.” American Journal of Orthopsychiatry 79 4): 491-99.
https://doi.org/10.1037/a0016918.

Humbel, Fabienne, Jessica Harrell Rieder, Yannick Franc, Pascal Juillerat, Michael Scharl, Benjamin
Misselwitz, Philipp Schreiner, et al. 2020. “Association of Alterations in Intestinal Microbiota
With Impaired Psychological Function in Patients With Inflammatory Bowel Diseases in
Remission.” Clinical Gastroenterology and Hepatology 18 (9): 2019-2029.e1l.
https://doi.org/10.1016/j.cgh.2019.09.022.



Page — 5856 of 5870

Sanjana T. Philip / Afr.J.Bio.Sc. 6(5) (2024). 5856-5870

Iyer, Laya, Ranjani B Iyer, and Vetriliaa Kumar. 2021. “A Relaxation App (HeartBot) for Stress and
Emotional Well-Being Over a 21-Day Challenge: Randomized Survey Study.” JMIR
Formative Research 5 (1): e22041. https://doi.org/10.2196/22041.

Jeyashree, Kathiresan, Jane S. Sathiavadivu, and AbdulkaderRizwanSuliankatchi. 2021. “App-Based
Tracking of Smartphone Use and Its Association with Perceived Stress and Sense of
Coherence among Undergraduate Medical Students in Southern India.” International Journal
of Adolescent Medicine and Health 33 (3): 245-51. https://doi.org/10.1515/ijamh-2018-0296.

Krutarth R Brahmbhatt, ,Nadeera V P, , Prasanna K S, and , Jayram S. 2013. “Perceived Stress and
Sources of Stress among Medical Undergraduates in a Private Medical College in Mangalore,
India.” Int J Biomed Adv Res 4 (2): 128-36. https://doi.org/10.7439/ijbar.

Lazarus RS, Folkman S. 1884. Stress, Appraisal and Coping. New York: Springer.

Lipson, Sarah Ketchen, Emily G. Lattie, and Daniel Eisenberg. 2019. “Increased Rates of Mental
Health Service Utilization by U.S. College Students: 10-Year Population-Level Trends (2007—
2017).” Psychiatric Services 70 (1): 60-63. https://doi.org/10.1176/appi.ps.201800332.

Liu, Cindy H., Courtney Stevens, Sylvia H.M. Wong, Miwa Yasui, and Justin A. Chen. 2019. “The
Prevalence and Predictors of Mental Health Diagnoses and Suicide among U.S. College
Students: Implications for Addressing Disparities in Service Use.” Depression and Anxiety 36
(1): 8-17. https://doi.org/10.1002/da.22830.

Liu, Y., T. Li, L. Guo, R. Zhang, X. Feng, and K. Liu. 2017. “The Mediating Role of Sleep Quality on
the Relationship between Perceived Stress and Depression among the Elderly in Urban
Communities: A Cross-Sectional ~ Study.” Public Health 149 (August):21-27.
https://doi.org/10.1016/j.puhe.2017.04.006.

Majeno, Angelina, Kim M. Tsai, Virginia W. Huynh, Heather McCreath, and Andrew J. Fuligni. 2018.
“Discrimination and Sleep Difficulties during Adolescence: The Mediating Roles of
Loneliness and Perceived Stress.” Journal of Youth and Adolescence 47 (1): 135-47.
https://doi.org/10.1007/s10964-017-0755-8.

Makhubela, Malose. 2019. “The Relation between Low Self-Esteem and Depressive Mood in a Non-
Clinical Sample: The Role of Gender and Negative Life Events.” Journal of Psychology in
Africa 29 (1): 54-59. https://doi.org/10.1080/14330237.2019.1568067.

Makhubela, Malose. 2022. “Assessing Psychological Stress in South African University Students:
Measurement Validity of the Perceived Stress Scale (PSS-10) in Diverse Populations.”
Current Psychology 41 (5): 2802-9. https://doi.org/10.1007/s12144-020-00784-3.

Neufeld, Adam, and Greg Malin. 2021. “How Medical Students Cope with Stress: A Cross-Sectional
Look at Strategies and Their Sociodemographic Antecedents.” BMC Medical Education 21
(1): 299. https://doi.org/10.1186/s12909-021-02734-4.

Nieuwenhuijsen, Mark J, Hanneke Kruize, Christopher Gidlow, Sandra Andrusaityte, Josep Maria
Ant6, Xavier Basagafia, Marta Cirach, et al. 2014. “Positive Health Effects of the Natural
Outdoor Environment in Typical Populations in Different Regions in Europe (PHENOTYPE):
A Study Programme Protocol.” BMJ Open 4 (4): e004951. https://doi.org/10.1136/bmjopen-
2014-004951.

Oku, AfiongOboko, ObokoOboko Oku, EmeTheodoraOwoaje, and BasseyMondaylkpeme. 2015.
“Prevalence of Stress, Stressors and Coping Strategies among Medical Students in a Nigerian
Medical School.” African Journal of Medical and Health Sciences 14 (1): 29.
https://doi.org/10.4103/2384-5589.153384.

Philip, Sanjana T., Jayaram Thimmapuram, Himanshu Gupta, Tahreem Hussain Fatima, Subodh
Rahate, Neelam Yeram, Kapil Thakur, and Mansee Thakur. 2023. “An Experimental
Prospective Study on Effectiveness of Brief Heartfulness-Based Start ,,U“p Program on
Anxiety and Perceived Stress in Allied Health Students.” Journal of Health and Allied
Sciences NU, May, s-0043-1768588. https://doi.org/10.1055/s-0043-1768588.

Ramon-Arbués, Enrique, Vicente Gea-Caballero, José Manuel Granada-Lopez, Raul Juarez-Vela,
BegonaPellicer-Garcia, and Isabel Antdn-Solanas. 2020. “The Prevalence of Depression,
Anxiety and Stress and Their Associated Factors in College Students.” International Journal
of Environmental Research and Public Health 17 (19): 7001.
https://doi.org/10.3390/ijerph17197001.

Rebello, ClevinRashmi, PrasadBudriKallingappa, and PreethiG Hegde. 2018. “Assessment of
Perceived Stress and Association with Sleep Quality and Attributed Stressors among 1st -Year
Medical Students: A Cross-Sectional Study from Karwar, Karnataka, India.” Tzu Chi Medical
Journal 30 (4): 221. https://doi.org/10.4103/tcmj.tcmj_85_17.



Page — 5856 of 5870

Sanjana T. Philip / Afr.J.Bio.Sc. 6(5) (2024). 5856-5870

Satpathy, Parmeshwar, Nafeha Siddiqui, Darshan Parida, and Roshan Sutar. 2021. “Prevalence of
Stress, Stressors, and Coping Strategies among Medical Undergraduate Students in a Medical
College of Mumbai.” Journal of Education and Health Promotion 10 (1): 318.
https://doi.org/10.4103/jehp.jehp_1395_20.

Sen, Arunima, MahalakshmyThulasingam, JebyJoseOlickal, Arpita Sen, A Kalaiselvy, and Preeti
Kandasamy. 2020. “Emotional Intelligence and Perceived Stress among Undergraduate
Students of Arts and Science Colleges in Puducherry, India: A Cross-Sectional Study.”
Journal of Family Medicine  and Primary  Care 9 (9): 4942,
https://doi.org/10.4103/jfmpc.jfmpc_823_20.

Shankar, Nilani L., and Crystal L. Park. 2016. “Effects of Stress on Students* Physical and Mental
Health and Academic Success.” International Journal of School & Educational Psychology 4
(1): 5-9. https://doi.org/10.1080/21683603.2016.1130532.

Sun, Yuting, and Chaoyun Liang. 2022. “Urban—Rural Comparison of the Association between
Unsupportive Relationships, Perceived Stress, Authentic Self-Presentation, and Loneliness
among Young Adults in Taiwan.” International Journal of Environmental Research and
Public Health 19 (14): 8808. https://doi.org/10.3390/ijerph19148808.

Thakur, Mansee, Yogesh Patil, Sanjana T. Philip, TahreemHamdule, Jayaram Thimmapuram, Nishant
Vyas, and Kapil Thakur. 2023. “Impact of Heartfulness Meditation Practice on Anxiety,
Perceived Stress, Well-Being, and Telomere Length.” Frontiers in Psychology 14
(June):1158760. https://doi.org/10.3389/fpsyg.2023.1158760.

Veeraboina, Nagarani, Dolar Doshi, Suhas Kulkarni, Shiva Kumar Patanapu, Satya Narayana
Danatala, and Adepu Srilatha. 2022. “Perceived Stress and Coping Strategies among
Undergraduate Dental Students — an Institutional Based Study.” International Journal of
Adolescent Medicine and Health 34 (1): 20190070. https://doi.org/10.1515/ijamh-2019-0070.

Wu, Xiaoyan, Shuman Tao, Shichen Zhang, Yukun Zhang, Kaihua Chen, Yajuan Yang, Jiahu Hao, and
Fangbiao Tao. 2016. “Impact of Screen Time on Mental Health Problems Progression in
Youth: A 1-Year Follow-up Study.” BMJ Open 6 (11): e011533.
https://doi.org/10.1136/bmjopen-2016-011533.

Zhai, Xiangyu, Mei Ye, Can Wang, Qian Gu, Tao Huang, Kun Wang, Zuosong Chen, and Xiang Fan.
2020. “Associations among Physical Activity and Smartphone Use with Perceived Stress and
Sleep Quality of Chinese College Students.” Mental Health and Physical Activity 18
(March):100323. https://doi.org/10.1016/j.mhpa.2020.100323.

Zhang, Mingliang, Jianmei Zhang, Feng Zhang, Li Zhang, and Danjun Feng. 2018. “Prevalence of
Psychological Distress and the Effects of Resilience and Perceived Social Support among
Chinese College Students: Does Gender Make a Difference?” Psychiatry Research 267
(September):409-13. https://doi.org/10.1016/j.psychres.2018.06.038.

Zhang, Yuan, Anya Peters, and Guanling Chen. 2018. “Perceived Stress Mediates the Associations
between Sleep Quality and Symptoms of Anxiety and Depression among College Nursing
Students.”  International Journal of Nursing Education Scholarship 15 (1).
https://doi.org/10.1515/ijnes-2017-0020.



