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ABSTRACT 
Objective: To study the correlation between severity of depression and the quality of sleep 
disturbances in patients with non psychotic depression. Method: A cross-sectional study of a 
cohort of 30 outpatient sample with non psychotic depression were recruited for the study. 
Controls were the accompanying relatives of the patients. Study was conducted at a 
government hospital in Tamil Nadu, South India. Inclusion criteria in the study group 
required fulfillment of ICD 10 criteria for major depressive disorder. Patients who were 18yrs 
of age and above and both male and female genders were included in the study. Both study 
and control groups were administered the Pittsburg Sleep Quality Index (PSQI) and the 
Epworth sleepiness scale to measure the quality of sleep disturbances in the sample. 
Correlation between HAMD depression severity and the PSQI sleep quality scores and the 
Epworth sleepiness scale scores in the depressive patients and the correlation between 
nocturnal sleep disturbances and day-time sleepiness among depressed patients were 
analyzed using Pearson correlation coefficient.  Results: Analysis revealed significant inverse 
correlation between the severity of depression and components of quality of sleep such as 
subjective sleep quality, total sleep duration and habitual sleep efficiency and positive 
correlation with sleep latency. Conclusions: Study shows that as the severity of depression 
increases the severity of sleep disturbances also increases which also was significant when 
compared with the various components of sleep quality on the PSQI scale. 
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Sleep disturbances can be precursors to the onset of major depressive episode. They can also 
be residual symptom, or side effect of depression or its treatment. Therefore sleep 
disturbances must be given serious attention and attempt must be made to identify the risks of 
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depression onset, or worsening of symptoms and relapse. Also persistent sleep disturbances 
are associated with significant risk of both relapse and recurrence in mood disorders. 
Individuals reporting, insomnia or poor quality sleep may be at higher risk for depression 
throughout their lifetime. 
 
Depression may be associated with nocturnal sleep disturbances as well as daytime 
sleepiness. Only a few studies have evaluated objective measures of sleepiness such as the 
Multiple Sleep Latency Test (MSLT) in depression. 
 
Reason for study 
Various estimates of prevalence of sleep disturbances in depression range from 60% upto 
90%. Studies show that at least 65% of patients with major depressive disorder report at least 
one of either initial or middle or late insomnia symptoms. In a Japanese nationwide general 
population survey, in which data from 24,686 individuals aged 20 years or older were 
analyzed, they found that those patients whose sleep duration was less than 6 hours and those 
whose sleep duration was 8 hours or more tended to be more depressed than those whose 
sleep duration was between 6 to 8 hours. Another finding was that, as subjective sleep 
sufficiency decreased, symptoms of depression increased. 
 
There are only few studies on daytime sleepiness in patients with major depressive disorder. 
One study estimated that insomnia or day time sleepiness is reported by up to 90% of patients 
with major depression. In another study using application of Multiple Sleep Latency Test in 
disorders of excessive sleepiness like narcolepsy, depressive disorder, sleep apnea and 
miscellaneous, showed that only a few patients with depression have Excessive Daytime 
Sleepiness (EDS) that is clinically relevant, and that most are actually in the normal range of 
alertness. The DEPRESS II (Depression Research in European Society II) survey also 
showed similar finding stating that there is no significant excessive daytime sleepiness in 
patients with depression.  
 
Aim of the Study 
• To study correlation between severity of depression and quality of sleep disturbances in 

patients with non psychotic depression. 
 
Objective 

• To study correlation between depression severity and components of sleep quality 
such as subjective sleep quality, total sleep duration and the effective actual sleep in 
bed and sleep latency. 

• To study correlation between depression severity and daytime sleepiness. A 
secondary objective was to study correlation between the sleep quality scores and the 
daytime sleepiness. 
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METHODOLOGY 
This was a cross-sectional study of a cohort of outpatient sample with non psychotic 
depression and the study period was 6 months spanning from 1 st March 2007 to 31 August 
2007. Convenient sampling was done of patients attending the psychiatry out-patient 
department of a Government Medical College Hospital in Tamil Nadu. 30 patients who 
fulfilled the ICD-10 diagnostic criteria for depression formed the study group. A control 
group consisting of 30 individuals who were the family members accompanying the 
psychiatric patients at the out-patient department were also selected for the study.  
 
Inclusion & exclusion criteria 
Patients who were 18 years and above, who gave consent to participate in the study were 
included. First episode cases of depression and relapsed cases who were drug naive (anti-
depressants, mood-stabilizers and sedative-hypnotics) for a minimum period of 12 weeks 
were included in the study group. They should have fulfilled the ICD-10 criteria for 
Depressive episode or Recurrent depressive disorder or Dysthymia. Patients with psychotic 
features or depressive stupor and other co-morbid psychiatric illness and substance use 
disorders like alcohol, tobacco etc were excluded from the study. For the controls the 
accompanying relative of the psychiatric patients. The relatives of these patients with no ICD 
10 diagnosis of any psychiatric illness were selected as controls. The study protocol was 
approved by the Ethics committee of Govt. Stanley Medical College. 
 
Convenient random sampling of patients attending the outpatient department was done. Data 
on socio demographic and clinical variables was collected using a semi structured data 
collection profoma.  
 
Scales used 
The patients diagnosed with depressive disorder using ICD 10 criteria were administered  
Hamilton Rating Scale for Depression - 17 item version for rating severity of depression. 
 
To measure sleep quality in patients as well as in controls over a 1-month time interval, the 
Pittsburg Sleep Quality Index (PSQI), a self-rated questionnaire was administered. Nineteen 
individual items generate seven "component" scores. The sum of scores gives a global PSQI 
score, which when greater than 5 yields a diagnostic sensitivity of 89.6% and specificity of 
86.5% in distinguishing good and poor sleepers. Global PSQI score of 6 to 14 indicates 
moderate sleep disturbances; 15 and above indicates severe sleep disturbances. 
 
Epworth sleepiness scale which is a simple, self-administered questionnaire, to measure the 
subject's general level of day time sleepiness or propensity to fall asleep during the day, was 
administered to the patients as well as control group. Total ESS score of less than 10 
considered as normal; 10-15 denotes moderate sleepiness and 16–24 indicates severe 
sleepiness.  
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Statistical methods 
Statistical analysis was done with PASW (SPSS) version 19.0 for Windows. Differences 
between cases and controls on socio demographic variables were analyzed using Chi-square 
test. Correlation between HAMD depression severity and the PSQI sleep quality scores and 
the Epworth sleepiness scale scores in the depressive patients and the correlation between 
nocturnal sleep disturbances and day-time sleepiness among depressed patients were 
analyzed using Pearson correlation coefficient. P value < 0.05 was taken as significant. 
 
RESULTS 
Clinical and socio-demographic characteristics 
When comparing the various socio-demographic and clinical variables (Table 1) there was no 
statistically significant difference between cases and controls except for the history of suicide 
attempts variable. Among the depressive cases, 20% had attempted suicide during the current 
episode of depression and 6.7% had past history of suicide attempts whereas there were no 
suicide attempters in the control group. 
 
Table 1. Clinic-socio-demographic characteristics of cases and controls  
 Group Significance 

Case  Control 
n % n % 

Age 18-39 yrs 21 70.0% 15 50.0% χ2=2.80 
p=0.28 

Not 
significant 

  40-59 yrs 7 23.3% 13 43.3% 
  60 & above 2 6.7% 2 6.7% 

Sex Male 11 36.7% 15 50.0% χ2=1.08 
p=0.29 

Not 
significant 

  Female 
19 63.3% 15 50.0% 

Education Illiterate 4 13.3% 3 10.0% χ2=1.27 
p=0.74 

Not 
significant 

  Primary 9 30.0% 8 26.7% 
  High school 12 40.0% 16 53.3% 
  UG& others 5 16.7% 3 10.0% 
Marital 
Status 

Married 23 76.7% 26 86.7% χ2=1.98 
p=0.37 

Not 
significant 

  Unmarried 4 13.3% 1 3.3% 
  Widowed/Divorced/Separated 3 10.0% 3 10.0% 
Occupation Employed 17 56.7% 22 73.3% χ2=1.83 

p=0.18 
Not 

significant 

  Unemployed 
13 43.3% 8 26.7% 

Monthly 
Income 

<Rs.1500 2 6.7% 1 3.3% χ2=0.35 
p=0.83 

Not 
significant 

  Rs.1500-5000 25 83.3% 26 86.7% 
  >Rs.5000 3 10.0% 3 10.0% 
Family 
System 

Nuclear 22 73.3% 18 60.0% χ2=2.40 
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 Group Significance 
Case  Control 
n % n % 

  Joint 6 20.0% 6 20.0% p=0.30 
Not 

significant 
  Extended 2 6.7% 6 20.0% 

Domicile Urban 25 83.3% 23 76.7% χ2=0.42 
p=0.52 

Not 
significant 

  Rural 
5 16.7% 7 23.3% 

Suicide 
Attempts 

Nil 22 73.3% 30 100.0% χ2=9.23 
p=0.01 

Significant  Attempted suicide 6 20.0%     
  Past h/o suicide attempts 2 6.7%     
 
Depression and sleep parameters profile of the sample 
Majority of patients (66.7%) were classified as severe depression according to HAMD rating, 
23.3% moderately depressed and 10% were mildly depressed. The table 2 and Fig 1 shows 
that sleep disturbances were more prevalent in depressed people (93.3%) than the control 
group (13.3%) which was statistically significant (p = 0.001). Table 3 shows that  mean 
global PSQI score among depressed group was 12.43 which was considerably higher than 
that of control group in which the mean score was 3.0 which was statistically significant(p 
value = 0.001). 
 
Table 2. Prevalence of sleep disturbances in the patients  
  GROUP 

Case Control 
n % N % 

Sleep 
disturbances 

Nil 2 6.7% 26 86.7% 
Moderate 16 53.3% 4 13.3% 
Severe 12 40.0% - - 

 
Fig 1. Comparison of mean PSQI score among cases and controls  
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Table 3. Mean global PSQI score among cases and controls  
 N Mean Std. Deviation Significance 
Case 30 12.43 3.52 t = 12.05 

p = 0.001 Control 30 3 2.45 
 
Correlation between severity of depression and different components of sleep disturbances 
On comparing the HAM-D scores for depression severity and the Global PSQI scores for 
sleep disturbances there was a positive correlation (r= 0.64, p value = 0.001) and it was 
statistically significant (Table 4)(Fig.2). This shows that when depression severity increases, 
the severity of sleep disturbances also increases. 
 
Also there was positive correlation between HAMD depression severity scores and the 
components of the PSQI scale like subjective sleep quality score and sleep latency score and 
these were statistically significant (Table 5). This showed that when HAM-D17 score 
increases the component score of PSQI for subjective sleep quality also increases indicating 
subjective rating of poor sleep quality and sleep latency also increases as severity of 
depression increases. 
 
Total sleep duration (or total sleep time) component of PSQI scale is rated from 0 to 3 
according to the percentage of hours that the patient sleeps out of the total no. of hours spent 
in bed. Lesser the duration of sleep, higher will be the score on this component. (>85% = 0, 
75%-84%=1, 65%-74%=2, <65%=3). In our sample, the HAMD depression score and sleep 
duration component score shows positive correlation which was statistically significant with 
p value 0.020 which shows that when severity of depression increases the percentage of 
effective sleep duration decreases(Table 5). 
 
There was positive correlation between HAM-D17depression severity scores and PSQI 
component score for Habitual sleep efficiency (higher the score lesser is the percentage of 
time spent in bed actually sleeping) and it was statistically significant (Table 5). This shows 
that when severity of depression increases, the habitual sleep efficiency decreases. 
 
None of the subjects in the sample, either in the cases or control group had day-time 
sleepiness. None of them scored above the cut-off point of 9 in the Epworth sleepiness scale 
that measures the day-time sleepiness. 
 
Table 4. Correlation between depression and sleep disturbances among cases  
Correlation between Pearson correlation coefficient r-

value 
Significance 

HAM-D17 score and Global 
PSQI score r = 0.64 p = 0.001 
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Table 5. Correlation between depression and various sleep parameters  
  PSQI component score for 

Subjective 
sleep 
quality 

Sleep 
latency 

Sleep 
duration 
(Total 
sleep time 

Habitual 
sleep 
efficiency 

Total 
HAM-D17 
score for 
depression 

Pearson 
correlation  

0.415 (*) 0.306 0.421 (*) 0.641(**) 

Sig. (2-
tailed) 

0.023 0.010 0.020 0.000 

N 30 30 30 30 
  Significant  Significant  Significant  Significant  

 

Fig 2 . Scatter diagram shows the correlation between Depression and sleep disturbance 
score in Cases  

 

DISCUSSION 
The role of sleep and its disturbances are important in the management of depression. This is 
because of the common neurotransmitter systems that are involved in depression and also in 
the regulation of sleep. Sleep disturbances may be responsive to treatment with some 
antidepressants and may be worsened with others.  In a 8 week study by Thase ME et al 
comparing the effects of Nefazodone and Fluoxetine on sleep disturbances in out-patients 
with non-psychotic depression found that Fluoxetine was associated with approximately a 
30% increase in the nocturnal awakenings whereas in case of Nefazodone there was about 
15% decrease. Some studies also stress on the importance of various options such as 
combination strategies, augmentation methods and behavioural interventions in the 
management of depression with insomnia. Our study shows that sleep disturbances are 
significantly present in patients with varying degrees of depression severity (from dysthymia 
to major depressive disorder) and there was significant worsening of quality of sleep as the 
severity of depression increased (r = 0.64, p = 0.001). This significant correlation persisted 
when the correlation of depression severity was analyzed with various components affecting 
the quality of sleep such as subjective sleep quality, sleep latency, total sleep duration and 
habitual sleep efficiency. That is as the severity of depression worsened, the parameters like 
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subjective sleep quality, total sleep duration and also the effective actual sleep in bed 
indicated by habitual sleep efficiency all were significantly decreased and the sleep latency 
significantly increased. Understanding about the correlations between various components of 
the quality of sleep disturbances with severity of the depression can further our understanding 
and need for further research targeting these areas for improving sleep in patients with major 
depressive disorder. Whereas our study did not find any prevalence of daytime sleepiness in 
the sample studied and thus could not assess its correlation with severity of depression. None 
of the patients reported any significant daytime sleepiness in the patient sample or among the 
control. But this could be because many of the items on the Epsworth sleepiness scale may 
not be culture specific to our study population. Thus there is a need to device more culture 
specific scales to assess daytime sleepiness to have a meaningful assessment of its correlation 
with depression as there is paucity of research on association of daytime sleepiness and 
depression in Indian studies. 
 
Positives and limitations 
Some of the positives of the study was that we had analyzed a homogenous sample of non 
psychotic depression by excluding other psychiatric illnesses and the study sample also had 
significant sleep disturbances when compared to the controls thus enabling meaningful 
analysis of its correlation with severity of depression. The subjects were have recruited 
according to standard criteria such as the ICD 10 classificatory criteria for psychiatric 
disorders and used valid scales for assessment of depression severity and quality of sleep in 
the sample. 
 
Shortcomings of the study was that patients were not followed up for changes in quality of 
sleep during the course of treatment. Also the patients with Dysthymia were poorly 
represented in the sample compared to moderate and severe depressive episode patients thus 
the findings may not be generalisable to all patients with dysthymia. Future studies on the 
correlation of depression severity with sleep EEG changes could provide further information 
on changes in sleep architecture and quality of sleep in patients with depression. 
 
CONCLUSION 
There is significant positive correlation between the severity of depression and quality of 
sleep disturbances. With regard to components of quality of sleep disturbances, like 
subjective sleep quality, total sleep duration and the effective actual sleep in bed and sleep 
latency are also significantly affected by the severity of depression. 
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