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ABSTRACT

AIMS AND OBJECTIVES 
Sleep deprivation is a major contributor of health and mental 
problems that may cause serious difficulties in accomplishing ADL’s 
among students although severe health and mental conditions 
have direct impact on the quality and quantity of sleep too. Thus, 
this study aims to determine the quality of sleep and its association 
between anxiety, depression, and stress to improve health related 
quality of life (HRQOL) among undergraduate DPT students of ZCRS.

STUDY DESIGN
A cross-sectional survey

SAMPLE SELECTION
325 students were selected through convenience sampling 
technique from pre-clinical (1st, 2nd) and clinical (3rd, 4th, 5th) 
years of DPT program.

PROCEDURE
Data was collected on by providing Pittsburgh Sleep Quality Index 
and Depression, Anxiety and Stress Scale-21 to both students of 
pre-clinical and clinical years at beginning, middle and end of 
semester to determine the association of related outcome 
measures.

RESULTS
Strong association was found between sleep deprived students with 
depression, anxiety, and stress on chi-square test of association 
(p<0.05).

CONCLUSION 
It was concluded that high prevalence of anxiety followed by 
depression and stress with the quality of sleep along with the amount 
of sleep in university students during all three phases of their 
academic semester. Although studies proposed genetic co-relation 
with anxiety, depression and stress as well as with the quality of 
sleep.

KEYWORDS
Depression, Anxiety, Sleep, sleep deprivation,Health-related quality 
of life, activities of daily living.
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INTRODUCTION

Sleep deprivation can cause serious health and 
mental problems and can cause issues in performing 
activities of daily living1. Sleep, a compute of quanti-
tative and qualitative components1. The duration of 
sleep comes under quantitative component while 
the depth and feeling of relaxation upon arousing is 
the domain of, the qualitative component1. Sleep 
quality and duration generally varies among 
genders and ages, though findings are inconsistent 
across studies. As according to one study, female 
students or individuals with increased age has been 
identified as having a higher risk of poor sleep quali-
ty1 while one another study suggested one-third 
adult population is affected by sleep disorders2.

Sleep disturbances are so frequently perceived as a 
symptom that is indicative of certain psychiatric 
disorders as well as they are listed as diagnostic 
criterion under Diagnostic and Statistical Manual of 
Mental Disorders (DSM-IV)3.

A cross-sectional research performed at Auckland 
gave an idea about the correlation of sleep with 
anxiety and depression that was found to be total of 
39.4% of the students had considerable sleep symp-
toms lasted longer than 1 month. The most prevailed 
reason for sleep symptoms were depression and 
anxiety, found to be 17.3% and 19.7% respectively4.

Whereas stress is mind’s and body’s way of dealing 
with new complexity or complication in life, it’s good 
for making competitive and motivated individuals or 
sometimes this stress produces negative impact that 
leads to anxiety and depression5. People with family 
history of depression and anxiety are at higher risk of 
sleep disorders6.

Lack of involvement, loss of interest, persistent feeling 
of sadness, aversion to activity and low mood all 
leads to depression7; Depression is not just low spirits 
or bad mood that can influence a person's opinion, 
belief and behavior, judgment, tendencies, feelings, 
and sense of frame of comfort and well-being. It's a 
grave intellectual health state (mental illness) 
influencing both psychological and physical 
health6-7.
 
However, Anxiety is communal term for quite a few 
disorders such as fear, panic, alarm, dread, terror, 
apprehension, nervousness, and worrying etc. 
Hence affects our behavior7. Occasional anxiety is a 
normal part of life7. One may feel anxious when 
faced with a difficulty at work, prior taking a test, or 
making an important decision. Anxiety is simply 
considered as state of uneasiness in usual day to day 
life6-7.

One study revealed the prevalence of anxiety 
among medical students attending universities as 
43.7%in Pakistan, 54.5% in Malaysia, 65.5% in Greece, 
and 69% in Beirut, while the prevalence of anxiety 

among students attending private medical colleges 
has been estimated to be 29.4% in Israel, 56% in India, 
and 60% in Pakistan8. However students with poor 
mental health suffering from depression, anxiety and 
stress are subjected to various problems including, 
bad academic, abandoning studies (drop out), and 
difficulty in managing relation with friends and 
family, and incompetent to survive a stressful 
situation. It results in reduced self-trust that had a 
direct impact on students’ academic perfor-
mance6-8.
 
The Pittsburgh Sleep Quality Index (PSQI), used to 
assess the sleep quality during the past month. It has 
been designed in such a way that it can be used in 
multiple settings, including research and clinical 
activities, for the identification of sleep disorders. It 
has 9 questions and 7 components that evaluated 
participant’s sleep quality, sleep latency, sleep dura-
tion, habitual sleep efficiency, sleep disturbances, 
uses of sleep medication and daytime dysfunction 
over the past month. This tool covered 19 individual 
items. Each item was scored on 0-3 interval scale, 
yielding one global score on the whole ranging from 
0 to 21. Individuals that attained higher than 5 are 
considered sleep deprived9-10.

The Depression, Anxiety and Stress Scale (DASS-21) 
assessed participants’ mental health during the past 
week. It is a dimensional rather than a categorical 
conception of psychological order. This self-adminis-
trated questionnaire has 21 items related to three 
components indicating mental health that are stress, 
anxiety and depression; each module consisted of 7 
questions. Participants ranked each question from 0 
to 3, 0 indicating the item “don’t apply to them at 
all”, to 3 indicating that the item “apply to them very 
much”. Subjects were given 4-point severity scales to 
rate the degree, they had been through each 
condition on the period of last week10.

METHODOLOGY

Study Design 
Longitudinal Study

Sample Size
A sample of 325 students was recruited in the study.

Study Setting and Participants
This longitudinal study was conducted among the 
DPT students from1st, 2nd, 3rd, 4th and 5th year at 
Ziauddin College of Rehabilitation Sciences.

Study Duration
This survey was conducted over the six months 
period.

Sampling Technique
Students were recruited for this survey through 
convenience sampling technique.
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Inclusion and Exclusion Criteria
• DPT students from 1st, 2nd, 3rd, 4th and 5th year 
aged 18-25 years with written consent to participate 
in this survey were included.
• Any other medical and paramedical students or 
participants who have submitted incomplete ques-
tionnaires were also excluded3, 11, 12.

Data Collection Tools
The participants were given a set of questionnaires 
consisted a consent form, a sociodemographic 
questionnaire that required each student to provide 
their age, gender and year of study and a DASS 
scoring system (the Depression, Anxiety and Stress 
Scale)10 along with the Pittsburgh Quality of Sleep 
Index (PSQI)9-10. Both the tools had open access to 
be used as per required. The questionnaire was 
culture free and that made the test feasible to adapt 
to any culture11. 

Data Collection Procedure  
Data was obtained through questionnaires among 
participants. Prior to the study signed consent was 
obtained from all the participants and were 
informed about the objectives and goals of this 
survey and assured anonymity. The recruitment was 
done at the start of the research that is students of all 
DPT years at the beginning of semester and collec-
tion of data was performed in three phases:
(1) Start of the semester: the data was collected 
from all years students enrolled in undergraduate 
DPT program. 
(2) Middle of the semester: then again students were 
given the same questionnaires to be evaluated 
during mid-semester. 
(3) At the end of the semester: students yet again 
were assessed by the same questionnaires at the 
closing stages of the semester a week before the 
finals.

Data Analysis Strategies
SPSS version-20 was used for data analysis. Partici-
pants demographic details were represented 
through mean age and percentage whereas 
scoring on PSQI and DASS-I were shown in terms of 
frequency and percentages.

Ethical Considerations
Both the tools had open access therefore no permis-
sion was required to utilize these questionnaires as 
they had open right to use. Prior to consent, detailed 
understanding of questionnaires was provided to the 
participants.

RESULTS

308 out of 325 questionnaires received were correct-
ly filled by the enrolled participants with mean age of 
20 ±1.5 where 20.1% were male and 79.9% were 
female students. 

Results obtained at the start of semester from PSQI 
concluded that 76.0% students were deprived of 

sleep. Whereas depression, anxiety and stress calcu-
lated on DASS-21 scale showed that 14% students 
were mild depressive, 22.4% were moderately 
depressed, 10.1% were severe while only 10.4% 
showed extremely severe depression. Similarly 
anxiety was found to be normal in 26.9%, 9.4% were 
mild anxious while 10.7% were in severe anxiety. 
Moreover, stress was reported normal in 57.1% of 
students, moderate in 15.6% of students, severe in 
9.7% students and extremely severe in 12.7% of 
students.
 
Another set of data was collected at the mid of the 
semester that showed 73.2% students had reduced 
sleep quality calculated in PSQI. Furthermore, on 
DASS-21, 12.6% exhibited mild symptoms of depres-
sion, 18% had moderate depression, while 11.4% 
were with severe depression. Anxiety was found to 
be normal in 35.6%, mild in 10.1%, moderate in 16.4%, 
severe in 15.5% students. On the contrary stress was 
reported normal in 53.6%, mild in 13.6%, moderate in 
14.5%, severe in 12.3%, and extremely severe in 6.0% 
students.

The last data was gathered at the end of the semes-
ter. Sleep quality measured on PSQI revealed that, 
72.2% students had poor sleep characteristics. 
Estimation on DASS-21for depression was ranked 
normal in39.1%, mild in 13.1%, moderate in 19.0%, 
severe in 16.5% students. While anxiety appeared 
tobe normal in 22.9%, mild in 7.3%, moderate in 
26.0%, severe in 13.8% students. Although stress was 
found to be normal in 48.3%, mild in 14.1%, moderate 
in 16.5%,severe in 13.5% students. The prevalence of 
Depression, Anxiety and Stress scores of all phases of 
semester are depicted in Table-1.

A chi-square test of association showed significant 
association (p<0.05) of sleep with depression, anxiety 
and stress in all phases of semester as shown in 
Figure1, 2 and 3.

Figure 1. Association of depression with sleep
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Figure 3. Association of anxiety with sleepFigure 2. Association of stress with sleep

Frequency.
percentage

Frequency:
percentage

Frequency,
percentage

(Stan of 
semester)

(Mad of 
semester)

(End of 
semester)

Normal 43.2% 45.7% 49.1%

Mild 14% 12.6% 13.1%

Moderate 22.4% 18% 19.0%

Severe 10.1% 11.4% 16.5%

Extremely 
severe

10.4% 12.3% 12.2%

Normal 26,9% 35.6% 22.9%

Mild 9.4% 10.1% 7.3%

Moderate 26% 16.4% 26.0%

Severe 10.% 15.5% 13.8%

Extremely 
severe

26.9.% 22.4% 30.0%

Normal 57.1% 53.6% 48.3%

Mild 12.7% 13.6% 14.1%

Moderate 15.6% 14.5% 16.5%

Severe 9.7.% 12.3% 13.5%

Extremely 
severe

4.9.% 6.0% 7.6.%

2 DASS (anxiety)

3 DASS (stress) 

Tool

Table 1. Prevalence of depression, anxiety, and stress at the start, mid and the end of Semester 

Category

1 DASS (depression)
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DISCUSSION

The prevalence of poor sleep quality in the present 
longitudinal study was 73.66%. Whereas different 
studies stated different prevalence for sleep 
disorders, in Wuhan University, had 17.7% of students 
had poor sleep13 while 55.8% had been reported 
sleep deprived in Ethiopia10. Moreover, 72% of 
students suffer from poor sleep in north border univer-
sity Saudi Arabia14. However, another study 
conducted on university students in Lebanon report-
ed 50.8% of students had poor sleep quality6 while 
students of Klaipeda reported 69.9%15, in Lahore 
77.2% were suffered from sleeplessness16. Hence, a 
study stated that poor-quality sleep leads to depres-
sion, and anxiety14 and bad behaviors3 that are due 
to academic pressure. Also, private university 
students are more under pressure than the others it 
could be due to high fees8.

As depression is common among students reported 
in the existing study 57.3%, other studies conducted 
in several universities report depression among their 
students as 10.6% had been reported in Wuhan 
University13 and 50.8% in Ethiopian students10. Where-
as the study conducted on high school students, 
Chinese adolescent in Guandong stated 6.4% of 
students who showed depressive symptoms17. The 
undergraduate students of Sindh, Pakistan reported 
48% students with depression11 while study occurred 
in Islamabad reported 40.9%18. A survey conducted 
in several universities in Auckland reported 17.3%4. 
Anxiety reported in the current study was72%. 
Whereas, Anxiety observed in students of Ethiopia is 
58%10 also at north border of Saudi Arabia it was 
observed in 92% of medical students14 and 
among undergraduate students of Sindh reported 
was 68.4%11 on other hand in Islamabad 74.2% 
students were observed to be anxious18 The Universi-
ty of Auckland stated anxiety in 19.7% of its students4. 
Anxiety has been reported most in transfer students, 
upperclassmen and those living off-campus7.

Findings from the present study indicate that there 
was a strong association between poor sleep quality 
and mental health problems i.e. depression, anxiety 
and stress throughout the semester. The findings 
obtained from one cross-sectional study conducted 
on female medical students stated that there was a 
strong association between undesirable sleep quali-
ty and depression, anxiety, and stress that can be 
attributed to the P-value that was equal to 0.000. 
Specifically, 93.4% of students were found with com-
promised sleep along with depressive symptoms, 
while 84.1% students showed poor sleep quality with 
anxiety and 90.1% of students experienced undesir-
able sleep with stressful symptoms19. This strong 
association supports the findings of the present study 
with a P-value of 0.000 for all the variables. But the 
difference in percentages was found in the present 
study that was 83% of students with compromised 
sleep had depression, 86.35% of students with poor 
sleep quality had anxiety and 81.93% of students with 

low quality of sleep had stressful symptoms. Despite 
the fact, this difference can be attributed to gender 
difference as females were found with more com-
promised sleep along with depression, anxiety, and 
stress20. Another study conducted on medical 
students of Tehran University, Iran also showed a 
strong association21. However, many factors 
influence these variables like academic stress of 
mainly getting poor grades, large content of study 
material, exam and time constraints, insufficient 
family time, emotional distress, financial issues. More-
over, mental health can badly influence academic 
performance and may have played a role in 
substance abuse like smoking, caffeine consump-
tion, etc22.The results obtained from the present study 
demonstrated that the mean sleep quality of male 
and female students had no significant difference 
that was consistent with the finding of multiple 
studies 21-25. Whereas, the study done in Iran exhibited 
that the mean sleep quality of males were less com-
promised then females20.

The current study demonstrated that the mean 
depression, anxiety, and stress were more in females 
than males that were consistent with the finding of 
another study held at Fasa medical University20 and 
also in another study carried out in Islamabad 
showed the same results18. However, women are 
more often affected by depression4 whereas men 
are more anxious3-8.  Although, the outcome of the 
studies varied with the results of this current study that 
showed stress, depression and anxiety and sleep 
disturbances were equal in both the genders13-16. It 
could be due to cultural differences. However, 
research stated that students who are sleep 
deprived had a higher incidence of depression and 
anxiety15. Another study reported that sleep disorder 
is increasing globally in adolescents aged between 
13 to 16 years6. While in another research 20-year-old 
students had compromised sleep6-15.

CONCLUSION

It was concluded that high prevalence of anxiety 
was observed among DPT students followed by 
depression and stress in all three different phases. 
Whereas, the vast majority of students appeared to 
be sleep deprived. Moreover, strong associations 
were found between the poor quality of sleep in 
students who are exposed to depressive, anxiety 
and stress symptoms.
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