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1. Introduction
Stress can be defined as any challenge to homoeostasis’, or
to the body’s internal sense of balance [1]. It can manifest itself
either as eustress or as distress. Eustress, literally translated as
‘good stress’, is a positive form of stress that motivates an
individual to continue working. It is when this stress is no
longer tolerable and/or manageable that distress manifests.
Distress, or ‘bad stress’, is the point at which the good stress
becomes too much to bear or cope with. Some signals that this
change has occurred are when tension begins to build, and there
is no longer any fun in the challenge or there seems to be no
relief or end in sight. This kind of stress is well-known, and may
lead to poor decision-making. The general characteristics of a
person in distress are: being over-aroused; tense or unable to
relax; touchy, easily upset or irritable; easily startled or ﬁdgety,
and demonstrating intolerance of any interruption or delay.
Excessive stress results in an increased prevalence of
psychological problems like depression, anxiety, substance
abuse and suicide ideation.
Various studies around the globe have emphasized that
students studying in medical and dental courses experience
higher stress. However, there are few studies on this topic in
India, especially on populations in smaller cities. Engineering
students take half-yearly examinations, as compared to the
annual examinations taken by medical and dental students.
Theoretically, the higher frequency of examinations should lead
to a higher prevalence of stress among engineering students.
However, there are very few studies on the prevalence of stress
among engineering students, especially in India. The present
study was undertaken in order to assess the prevalence of stress
among students of medical, dental and engineering colleges,
and the association of stress with various academic, social and
health-related factors, in an urban area from the Kanpur district
of Uttarpradesh, India.
2. Methods
A cross-sectional study was conducted in an urban area of the
Kanpur district of Uttarpradesh, India. The institutional ethical

committee approved the study. The estimated sample size was
1,600, and the sampling technique used was convenience
sampling. After obtaining ethical clearance, permission to
conduct the study was sought from all medical, dental and
engineering colleges within the study area. To ensure
anonymity, no questions about the names of students or
institutions were included in the questionnaire. Overall, two
dental colleges, two engineering colleges and one medical
college participated in the study. As engineering students
outnumbered the medical profession students, to ensure
comparability the mechanical division from the engineering
college was randomly selected and included in the study.
Students from all classes (grades) of each ﬁeld were involved
in the study. The study was conducted between September 2010
and February 2012.
A pre-tested, self-administered questionnaire was used as the
study instrument. It was developed with the help of published
literature and ﬁnalised after a pilot study. The questionnaire was
divided into three sections. The ﬁrst section covered
sociodemographic factors such as age, gender, educational
details, area of upbringing, parents’ education and parents’
occupation.
The second section comprised the short form of the
Depression, Anxiety and Stress Scale (DASS-21), which has
been validated as a screening tool by many researchers in a
variety of sociodemographic conditions. The scale of stress
calculated by the DASS-21 corresponds closely to the
Diagnostic and Statistical Manual of Mental Disorders fourth
edition (DSM-IV) symptom criteria for generalised anxiety
disorder (GAD), and measures nervous tension, diﬃculty
relaxing and irritability. Based on the score obtained from the
DASS-21 guidelines, stress was classiﬁed as either absent
(normal), mild, moderate or severe. The third section consisted
of questions designed to identify potential stressors. Possible
stressors were divided into three groups, namely academic
factors (8 questions), health and lifestyle factors (14 questions),
and environmental and social factors (10 questions). Based on
the participant’s answers, each factor was awarded a maximum
of 10, 14 and 10 points, respectively. After a consultation with
experts in the ﬁeld, the cut-oﬀ point for each stress factor was
decided at 50% or higher. For example, if a respondent scored
5 or more points for academic factors, then academic problems
were considered as contributing to the development of stress for
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this respondent. The academic factors section included
information such as whether the student was taking a course by
choice; if She/he had failed in any subject.
self-satisfaction with study eﬀorts; the quality of the
educational process at the college; the presence of study-related
problems; an overloaded syllabus; satisfaction with the methods
of teaching, and whether the participants felt stressed
concerning their studies. The section concerning health and
lifestyle factors was designed to measure the participant’s
perceived present health status, and if there had been any
changes. Depression, calculated using the DASS-21, was
included as a factor. Other psychological problems were also
included such as mood breakdown, examination phobia,
frustration and self-care. Health factors that were also assessed
were exercise, diet, changes in sleep pattern and substance
abuse.
The environmental and social factors section comprised
questions on the participant’s family, economic, social and
emotional problems. It also included questions regarding their
college and residential environment; relationship with other
students; recreational activities, and their own as well as others’
expectations regarding academic achievement. Questions
regarding whether the students felt a need for stress
management education to be included in the curriculum were
additionally included in the questionnaire. Following ethical
approval of the study, students were contacted after their
lectures. Students from all classes were involved in the study,
and care was taken to ensure that no participant was due to take
any examinations in the month following the study.
The nature and purpose of the study was explained in detail,
and willing students over 18 years old were provided with
questionnaires and consent forms. The principal investigator
was present while the students completed the questionnaire but
the teachers of each institution were requested to wait outside.
Absolute privacy and a mental comfort zone were maintained
for each individual student while answering the questionnaire.
Upon completion of the questionnaire, each participant was
requested to drop their questionnaire and consent form in
separate drop-boxes. A total of three visits (at least one week
apart) was made to each institution to ensure the inclusion of all
possible participants. Analysis of the data was done using
percentages, chi-square tests, binary logistic regression and
multinomial regression. Data from the pilot study were not
included in the ﬁnal analysis.
3. Result
Out of the 1,600 distributed and collected questionnaires,
1,244 were complete and hence used in the ﬁnal analysis.
Overall, there were 411 dental students, 417 engineering
students and 406 medical students (studying for a Bachelor of
Medicine or a Bachelor of Surgery [MBBS] degree). Out of all
the students in the study, 676 (55.23%) were female and 548
(44.77%) were male. Respondents were 18–25 years old (mean
± standard deviation [SD] = 19.87 years ± 1.62 years). A total
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of 396 (32.3%) of the respondents were from rural areas, while
828 (67.7%) were from the urban area.
A total of 939 students (76.7%) were currently residing in
hostels while 285 (23.3%) were residing in other places, or
instance with parents, relatives or in rented apartments. Out of
the total respondents, stress was present in 299 (24.42%); of
these, mild stress was present in 123 respondents (10%), while
93 (7.6%) had moderate stress and 83 (6.8%) had severe stress.
Considering the results according to the participant’s ﬁeld of
education, 115 (28.7%) dental students, 82 (19.7%) engineering
students and 102 (25.1%) medical students had stress; the
association was statistically signiﬁcant. Concerning gender,
stress was present in 187 female respondents (27.7%) as
compared to 112 male respondents (20.4%). Association of
stress with gender was statistically signiﬁcant. Although stress
was associated with age, a distinctive trend was not observed.
In terms of the participant’s residence, 80 students from rural
areas (20.2%) had stress as compared to 219 from the urban area
(26.4%), and this association of stress with permanent residence
was statistically signiﬁcant.
On the other hand, stress was present in 243 students living
in hostels (25.9%), while among the students living elsewhere,
56 (19.6%) had stress; an association which was also
statistically signiﬁcant. No signiﬁcant associations were
observed between stress and other sociodemographic factors,
such as class or parents’ education. The need to include stress
management education in the curriculum was expressed by 248
(59.5%) of the engineering students, 198 (49.4%) dental and
220 (54.2%) medical students; this came to a total of 666
students (54.4%). Potential stressors faced by students were
divided into three groups: academic factors, health and lifestyle
factors, and environmental and social factors. A total of 188
(46.9%) dental, 164 (39.3%) engineering students and 184
(45.3%) medical students scored above 50% for academic
factors; this signiﬁes that 536 respondents (43.8%) had reported
scores over the cut-oﬀ point
Stress was present in 299 respondents; out of these, 233
(77.9%) had a score above the 50% cut-oﬀ mark for academic
factors, which was a statistically signiﬁcant association. While
considering the distribution according to the three ﬁelds of
education, scores of above 50% for academic factors coexisted
with stress in 94 (81.7%) dental, 62 (75.6%) engineering and 77
(75.5%) medical students, which are statistically signiﬁcant
associations for each of the three ﬁelds. The coexistence of
scores. Stress was present in 299 respondents; out of these, 233
(77.9%) had a score above the 50% cut-oﬀ mark for academic
factors, which was a statistically signiﬁcant association. While
considering the distribution according to the three ﬁelds of
education, scores of above 50% for academic factors coexisted
with stress in 94 (81.7%) dental, 62 (75.6%) engineering and 77
(75.5%) medical students, which are statistically signiﬁcant
associations for each of the three ﬁelds. The coexistence of
scores.
Upon further analysis using binary logistic regression,
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gender, academic factors, and environmental and social factors
were observed to be the most important predictors for the
development of stress Furthermore, by applying multinomial
logistic regression, it was observed that the development of
severe stress was chieﬂy dependent on academic factors.
4. Conclusion
Students from all three ﬁelds of education are exposed to
stress; however, it seems that engineering students are less
prone to the development of stress compared to medical and
dental students. Further research needs to be done to study the
diﬀerences in the academic environments of these ﬁelds, the
role of a half-yearly examination pattern and the impact of these
factors on the development of stress. Academic, environmental,
social and health problems all play an important role in the
development of stress. Academic factors are the most important
stressors; hence the need for speciﬁc and targeted measures to
decrease substantially the burden of stress on the students.
Teaching techniques and college environments should be
adapted to the needs of the students. The productive utilization
of existing student welfare systems, development of more
‘student-friendly’ environments and regular periodic
extracurricular activities with universal participation can prove
to be useful stress-busters. Similarly, students living in hostels
were observed to be prone to develop stress; thus, a periodic
review of hostels, with feedback from the students, should be
conducted and the complaints of students should be promptly
addressed.
The majority of students were in favour of stress
management education being included in the curriculum, and
hence steps should be taken for its incorporation. Health is a
major concern of students, and therefore the promotion of
healthy dietary and lifestyle habits should be encouraged.
Additionally, teachers, parents and even students themselves
should be aware that undue expectations about academic
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achievement can lead to stress. Finally, regular study habits and
adequate preparation can help students to avoid stress.
References
[1]

[2]

[3]
[4]

[5]

[6]
[7]
[8]

[9]

[10]

[11]

[12]
[13]

[14]

[15]

Bansal CP, Bhave SY. Stress in Adolescents and its Management. In:
Bhave SY, Ed. Bhave’s Textbook of Adolescent Medicine. New Delhi:
Jaypee Brothers Medical Publishers, 2006. pp.844–53.
Arria AM, O’Grady KE, Caldeira KM, Vincent KB, Wilcox HC, Wish
ED. Suicide ideation among college students: A multivariate analysis.
Arch Suicide Res 2009; 13:230–46.
Shariﬁrad G, Marjani A, Abdolrahman C, Mostafa Q, Hossein S. Stress
among Isfahan medical sciences students. J Res Med Sci 2012; 17:402–6.
Al-Dabal BK, Koura MR, Rasheed P, Al-Sowielem L, Makki SM. A
comparative study of perceived stress among female medical and nonmedical university students in Dammam, Saudi Arabia. Sultan Qaboos
Univ. Med J 2010; 10:231–40.
Al-Dubai SA, Al-Naggar RA, Alshagga MA, Rampal KG. Stress and
coping strategies of students in a medical faculty in Malaysia. Malays J
Med Sci 2011; 18:57–64.
Supe AN. A study of stress in medical students at Seth G.S. Medical
College. J Postgrad Med 1998; 44:1–6.
Lovibond SH, Lovibond PF. Manual for the Depression Anxiety Stress
Scales. 2nd ed. Sydney.
Gloster AT, Rhoades HM, Novy D, Klotsche J, Senior A, Kunik M, et al.
Psychometric properties of the Depression Anxiety and Stress Scale-21 in
older primary care patients. J Aﬀect Disord 2008; 110:248–59.
Tran TD, Tran T, Fisher J. Validation of the depression anxiety stress
scales (DASS) 21 as a screening instrument for depression and anxiety in
a rural community-based cohort of northern Vietnamese women.
BMC Psychiatry 2013; 13:24.10. Abdulghani HM, AlKanhal AA,
Mahmoud ES, Ponnamperuma GG, Alfaris EA. Stress and its eﬀects on
medical students: A cross-sectional study at a college of medicine in Saudi
Arabia. J Health Popul Nutr 2011; 29:516–22
Abu-Ghazaleh SB, Rajab LD, Sonbol HN. Psychological stress among
dental students at the University of Jordan. J Dent Educ 2011; 75:1107–
14.
Barikani A. Stress in Medical Students. J Med Edu 2008; 11:41–4.
Behere SP, Yadav R, Behere PB. A comparative study of stress among
students of medicine, engineering and nursing. Indian J Psychol Med
2011; 33:145–8.
Agolla JE, Ongori H. An assessment of academic stress among
undergraduate students: The case of University of Botswana. Educ Res
Rev 2009; 4:63–70.
Collier R. Imagined illnesses can cause real problems for medical
students. Can Med Assoc J 2008; 178:820–1.

