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Objective To evaluate the anxiety and depression amid novel coronavirus disease-19 
(COVID-19) pandemic in health sciences students around the globe.
Materials and Methods This cross-sectional observational study comprised 
523 health science students. A well-structured online questionnaire consisting of 
closed-ended questions based on student’s general information, Patient Heath 
Questionnaire (PHQ)-9 and Generalized Anxiety Disorder (GAD)-7 scales were used to 
assess the psychological impact of COVID-19.
Statistical Analysis SPSS-25 was used to analyze the outcome of this study. Multiple 
linear regression analysis test was used to assess variables which had impact on 
PHQ-9 and GAD-7 scores among the participants. A p-value of ≤ 0.05 was considered 
as statistically significant.
Results Among the 523 participants, 365 (69.55%) students were from developing 
countries and 158 (30.21%) from developed countries; 424 (81.1%) students were 
tested negative for COVID-19 and 99 (18.9%) had suffered from severe acute respi-
ratory syndrome coronavirus 2 infection during pandemic. The mean GAD-7 and 
PHQ-9 scores were 7.16 ± 5.755 and 7.30 ± 6.166, respectively. Significant impact on 
anxiety levels was associated with age, gender, education status, and COVID-19 posi-
tive patient, while depression was not significantly associated with gender, COVID-19, 
and its reported symptoms in participants.
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Introduction
Wuhan (Hubei, China) suffered a massive spread of coro-
navirus disease-19 (COVID-19), which not only affected 
China but also progressed around the globe.1-3 According 
to John Hopkins University, September 29, 2020, more 
than 33,431,133 confirmed cases were reported along with 
1,003,168 deaths worldwide.4 Considering the contagious 
nature of COVID-19, World Health Organization (WHO) intro-
duced the concept of social distancing as a measure to reduce 
the transmission of infection.5 This concept was widely 
appreciated as world history showed that exercising quar-
antine can help battle against and grip the spread of infec-
tious disease such as cholera, the plague, Ebola, and severe 
acute respiratory syndrome (SARS).6 With the same concept, 
Pakistani government enforced gradual shutdown of schools, 
universities, and various industries from 16th March, even-
tually prohibiting all nonessential activities from March 21, 
2020. Although lockdown became a necessity for reducing the 
emergence of new cases, the drawbacks affected the under-
developed countries much more than the developed ones. To 
name a few, there were economic implications, lack of access 
to home schooling, altered mental health, and depression as 
a result of challenges created by the quarantine.6 Literature 
suggests that psychological distress has been associated with 
implementation of quarantine. A study was done in Toronto 
during SARS 2003 infection, which concluded that posttrau-
matic stress disorder (PTSD) and depression were on the top 
of all psychological effects.7 Furthermore, it was reported 
that longer duration of quarantine was in direct proportion 
with PTSD symptoms.

American Psychological Association characterized anxi-
ety as “a feeling described by sentiments of strain, stressed 
considerations, and physical changes, for example, high 
level of blood pressure.” WHO characterizes depression as a 
“common mental disorder, characterized by misery, loss of 
intrigue or delight, feelings of blame or low self-esteem, dis-
turbed sleep or hunger, and sentiments of sluggishness and 
poor concentration.”8

According to WHO, individuals who experience stress/
depression have a 10-year shorter life expectancy than gen-
eral population.9,10 Moreover, suicidal tendency has been 
reported to be found in ~11.1% of all medical students experi-
encing increased level of depression.11 There is growing con-
cern over the mental health of the future clinicians as it may 
directly impact their professional commitment.12

Studies have been conducted in Pakistan13,14 and Saudi 
Arabia15 to assess stress levels in dental and medical students. 
However, there is scarce literature regarding the psycholog-
ical well-being of health sciences students. Our study aims 

to cover this gap in the literature by evaluating the anxiety 
and depression levels in health sciences students around the 
globe during COVID-19.

Materials and Methods
This survey-based study was conducted between August 20, 
2020, and September 20, 2020. The survey included 523 adults 
(i.e., above the age of 18 years) students engaged in health 
sciences studies, that is, MBBS, BDS, pharmacist, physiother-
apist, and nursing students, living in Pakistan and abroad. 
The convenience sampling technique was used. Ethical 
approval was obtained from ethical and review committee 
of Altamash Institute of Dental Medicine, Karachi, Pakistan 
(AIDM/EC/08/2020/01). A web-based questionnaire consist-
ing of 36 closed-ended questions was constructed and vali-
dated for accuracy and consistency through Cronbach α and 
face, content validity. The internal consistency of items was 
(α = 0.876). The questionnaire was shared with participants 
through social media platforms and e-mails via a digital link. 
A total of 592 responses were received from participants. 
On scrutiny, 69 forms were excluded on the basis of repe-
tition and irrelevance to the study participants’ criteria. All 
participants provided informed consent. The survey took 
~10 minutes to complete and questions were asked about 
their demographic data (age, gender, education, educa-
tional level, and nationality), respondents’ personal situation 
during quarantine (having being tested for or diagnosed with 
COVID-19, self-reported symptoms of COVID-19), present 
or past intake of psychoactive medication, present or past 
psychological/psychiatric treatment.

The psychological impact of the pandemic and the quar-
antine was evaluated using two validated scales, namely, 
Generalized Anxiety Disorder (GAD)-7 and nine-item ver-
sion of the Patient Heath Questionnaire (PHQ) depression 
scale.16,17 The PHQ-9 depression scale was composed of 
self-reported items each with a Likert scale from 0 to 20 
(0–5 = mild, 6–10 = moderate, 11–15 = moderately severe, 
and 16–20 = severe depression). The GAD-7 anxiety scale is 
a seven-item with four-point Likert-type scale (0 = not at all, 
1 = several days, 2 = more than half the days, and 3 = nearly 
every day). GAD-7 total score for the seven item ranges from 
0 to 21. Score represents 0 to 5 = mild, 6 to 10 = moderate, 
11 to 15 = moderately severe anxiety, and 15 to 21 = severe 
anxiety.

The statistical analysis was performed using IBM SPSS 
Statistics software version 25. Descriptive statistics (mean, 
standard deviations, percentages, and frequencies) were cal-
culated for qualitative and quantitative variables. The mul-
tiple linear regression analysis was used to assess the effect 

Conclusion As the world is trying to contain the health effects of COVID-19, the psy-
chological effects might take a longer time to be addressed. Our study highlights the 
dire need to identify mental well-being of health science students as this may have a 
direct impact on their professional commitments and future responsibilities.
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of age, gender, level of education being tested positive and 
negative for COVID-19, and its symptoms with PHQ-9 and 
GAD-7 scores of participants. A p-value of ≤ 0.05 was consid-
ered as statistically significant.

Results
In this cross-sectional observational study, the response rate 
from participants was 92%. The mean age of participants 
was 24.61 ± 6.55. In our study, 418 (79.9%) were females and 
105 (20.1%) males. Two-thirds of participants were under-
graduate students out of which 319 (61%) were bachelor 
of dental surgery students while 112 (21.4%) were MBBS, 
whereas 30 (5.8%) were pharmacy and physiotherapy stu-
dents and 62 (11.9%) were other health sciences students, 
that is, nursing, dental care professionals, psychiatry, and 
technicians. In this study, 365 (69.55%) students were from 
developing countries and 158 (30.21%) from developed coun-
tries as described in ►Table 1.

Furthermore, in this study, 424 (81.1%) students were 
tested negative for COVID-19 and 99 (18.9%) had suf-
fered from SARS coronavirus 2 infection during pandemic. 
Out of the total positive students, 77 (14.5%) reported for 
COVID-19 symptoms. Moreover, 436 (83.4%) students were 
known to patients with COVID-19 symptoms. Additionally, 
32 (6.1%) students were using any form of medication for 
multiple reasons, that is, asthma, allergy, COVID-19 prophy-
laxis, diabetes, and arthritis.

The features of GAD-7 scale are presented in ►Table  2. 
The summative mean score of GAD-7 was 7.16 ± 5.755. The 
details of GAD categories were as follow: 230 (44%) partic-
ipants fall in mild anxiety level, 171 (32.7%) had moderate 
anxiety, 61 (11.7%) moderately severe anxiety, and 61 (11.7%) 
had severe anxiety scores.

Additionally, as per multiple linear regression analy-
sis, for GAD-7, the constant for R-squared (R2) was 0.097 
and adjusted R-squared (AR2) was 0.089 in the equation 
model. Further a significant difference (p = 0.010) was found 
between the age of participants and GAD-7 scores. Similarly, 
a significant difference (p = 0.000) was also seen among 
gender and GAD-7 scores. However, no significant differ-
ence (p = 0.256) was found between education level and 
GAD-7 scores. No significant difference (p = 0.617) was found 
between GAD-7 and participants tested positive or negative 
for COVID-19. Finally, a significant difference (p = 0.020) was 
revealed between participants with symptoms of COVID-19 
and GAD-7 scores (►Table 3).

The characteristics of PHQ-9 scale are described in 
►Table 4. The summative total mean score was 7.30 ± 6.166. 
The details of PHQ categories were as follow: 248 (47.4%) 
participants fall in mild depression level, 155 (29.6%) had 
moderate depression, 55 (10.5%) moderately severe depres-
sion, and 65 (12.4%) had severe depression scores.

Furthermore, for PHQ-9, the constant for R2 was 0.099 and 
AR2 was 0.090 in the multiple regression analysis. Moreover, 
a significant difference (p = 0.016) was found between the 
age of participants and PHQ-9 scores. However, no signif-
icant difference (p = 0.124) was seen among gender and 
PHQ-9 scores. A significant difference (p = 0.019) was found 
between education level and PHQ-9 scores. No significant 
difference (p = 0.586) was found between PHQ-9 and par-
ticipants tested positive or negative for COVID-19. Similarly, 
no significant difference (p = 0.138) was also seen between 
participants with symptoms of COVID-19 and PHQ-9 scores 
(►Table 3).

Discussion
Literature shows that pandemic of COVID-19 has signifi-
cantly affected mental health and occupation of population 
worldwide.18 It has been reported that prevalence of depres-
sion and anxiety is up to 44% in developing countries while in 
a survey done on medical students of Europe and the English 
speaking regions outside North America, while Azad et al 
reported a prevalence as high as 66.5%.11,19 Our study popula-
tion comprised health science students around the globe. We 
found significant impact of lockdown on mental well-being 

Table 1  Demographic details of participants (N = 523)

Variables N %

Education field

MBBS 112 21.4

BDS 319 61.0

Pharmacy 14 2.7

Physiotherapy 16 3.1

Others 62 11.9

Level of education

Undergraduate 327 62.5

Graduates 121 23.1

Postgraduate 75 14.3

Nationality

Pakistani 154 29.44

British 33 6.30

American 19 3.60

Canadian 15 2.86

Indian 17 3.30

Filipino 14 2.70

Egyptian 12 2.30

Malaysian 18 3.44

Emirati 30 5.73

Saudi Arabian 40 7.64

Chinese 67 12.81

Australian 24 4.58

Norwegian 15 2.86

Indonesian 43 8.22

Singaporean 22 4.20

Gender

Male 105 20.1

Female 418 79.9
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Table 2  Characteristics of GAD-7 scale (N = 523)

Over the last 2 wk, how often have you been bothered by the following 
problems?

Mean SD

GAD-1 Feeling nervous, anxious, or on edge 1.03 0.986

GAD-2 Not being able to stop or control worrying 0.91 0.964

GAD-3 Worrying too much about different things 1.20 1.009

GAD-4 Trouble relaxing 0.99 1.006

GAD-5 Being so restless that it is hard to sit still 0.74 1.032

GAD-6 Becoming easily annoyed or irritable 1.18 1.007

GAD-7 Feeling afraid as if something awful might happen 1.08 1.041

Total score 7.16a 5.755

Abbreviations: GAD, Generalized Anxiety Disorder; SD; standard deviation.
aModerate anxiety level.

Table 3  Linear regression analysis of age, gender, students with COVID-19 symptoms, their education level with anxiety and 
depression amid SARS-CoV-2 pandemic (N = 523)

Scales Variables Unstandardized coefficients Standardized 
coefficients
Beta

t p-Value

B Std. error

GAD-7 Age 0.147 0.057 0.167 2.592 0.010

Gender 2.487 0.603 0.173 4.127 0.000

Level of education 0.577 0.508 0.074 1.137 0.256

Tested for 
COVID-19

0.338 0.676 0.023 0.500 0.617

Reported for 
COVID-19 
symptoms

1.754 0.750 0.108 2.338 0.020

PHQ-9 Age 0.153 0.063 0.158 2.413 0.016

Gender 0.985 0.639 0.065 1.541 0.124

Level of education 1.327 0.563 0.155 2.358 0.019

Tested for 
COVID-19

0.405 0.744 0.025 0.544 0.586

Reported for 
COVID-19 
symptoms

1.264 0.851 0.069 1.484 0.138

Abbreviations: B, the rate of change per unit between dependent and independent variables; Beta, denotes the correlation between variables; COVID-
19, corona virus disease 2019; GAD, Generalized Anxiety Disorder; PHQ, Patient Heath Questionnaire; SARS-CoV-2, severe acute respiratory syndrome 
coronavirus 2; Std., standard deviation; t, test of the regression coefficients.
Note: p-Value, level of significance after comparison with independent variables.

Table 4  Characteristics of PHQ-9 scale (N = 523)

Patient PHQ-9 score in last 2 wk Mean SD

PHQ-1 Little interest or pleasure in doing things 1.12 1.076

PHQ-2 Feeling down, depressed, or hopeless 1.05 1.042

PHQ-3 Trouble falling or staying asleep, or sleeping too much 0.90 1.050

PHQ-4 Feeling tired or having little energy 1.17 1.033

PHQ-5 Poor appetite or overeating 0.60 0.890

PHQ-6 Feeling bad about yourself—or that you are a failure or have let yourself or your family down 0.86 1.040

PHQ-7 Trouble concentrating on things, such as reading the newspaper or watching television 0.75 0.994

PHQ-8 Moving or speaking so slowly that other people could have noticed? Or the opposite—being 
so fidgety or restless that you have been moving around a lot more than usual

0.31 0.698

PHQ-9 Thoughts that you would be better off dead or of hurting yourself in some way 0.52 0.918

Total score 7.30a 6.166

Abbreviations: PHQ, Patient Heath Questionnaire; SD, standard deviation.
aModerate depression level.
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of health science students in terms of level of depression 
and anxiety. Overall, 23% of our sample showed moderate 
to severe depression. This is consistent with reported liter-
ature which mostly shows prevalence of depression to range 
from 18 to 48% approximately.20-24 About 44% of our sample 
showed moderate to severe anxiety. A study done by Özdin 
and Bayrak Özdin to explore anxiety-related symptoms in 
Turkey showed a similar prevalence of 45%; however, Spain 
and China have reported lower levels of anxiety around 
21 and 22%, respectively.20,22 This variation in prevalence 
could be because of the use of different scales of scoring or it 
may represent racial and cultural differences. Moreover, due 
to difference in stage of pandemic among different countries, 
the development of symptoms might be varied.

Our study showed a significant association of anxiety (p 
= 0.00) and depression (p = 0.016) with younger age of par-
ticipants. This is parallel to studies conducted by Qin et al 
and Wang et al who also reported younger age group to be 
associated with psychologic symptoms.25,26 Observation of 
more symptoms in age may be due to age-related hormonal 
disturbances, limitation of outdoor activities, and more 
access to social media–related disinformation. Regarding 
association of gender, depression scores did not show sig-
nificant difference; however, symptoms of anxiety were 
more commonly observed in females. This may be due to 
the fact that women, on exposure to different stress situ-
ations, have been reported to show differential neurobio-
logical responses.27,28 This may also be due to the fact that 
women have more caregiving household responsibilities 
which may increase their stress.

We observed a great impact on mental health of under-
graduate students, with a rise in depression-related symp-
toms as years of education increase. This was indicated 
by a significant difference between education level and 
PHQ-9 score (p = 0.019). A similar observation was made 
by Cellini et al in their study where university students 
reported higher level of depression scores as compared with 
the workers.29 The increased depression with higher level of 
education status may be due to examination-related stress, 
compromised access and/or comprehension of online classes, 
and foreseeing delay in examination with eventual outcome 
of challenges of job opportunities.

About 83% of our sample population knew a patient who 
contracted novel COVID-19 infection which seems to impact 
individuals in terms of increase in anxiety. Watching constant 
suffering of community members due to COVID-19 probably 
creates apprehensions. This is especially true for individ-
uals who have comorbidities which were found in 6.1% of 
our study population. Studies have shown that people with 
chronic diseases and associated distressing symptoms are 
more likely to show local and systematic symptoms of anx-
iety.30 This may not only be related to likelihood of catching 
the infection but also due to restricted access to consultation 
and treatment.31

Our study included health sciences students from varied 
nationalities which generalizes the impact of this pandemic. 
However, the scope of our study was limited as we did not 
include school going children and adolescents in our sample 

which would have helped in identification of symptoms at an 
early and more vulnerable stage of life.

Conclusion
Quarantine due to COVID-19 pandemic has a definite 
impact on mental health of students around the globe. Our 
study adds to the existing body of information regarding 
possible psychologic illnesses related to this pandemic and 
highlights the need of timely designing policies and imple-
menting corrective measures at global level. Keeping the 
possible future responsibilities of health science students, it 
is imperative that corrective measures are implemented by 
health and education authorities to ensure their psychologic  
well-being.
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