
122    

Factors Associated with  Depressive  Symptoms 
Among  Night-Shift  Employees in Selected Call 
Centers
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Abstract 

Introduction  Call centers have been recognized as the largest sub-sector of the business process 
outsourcing (BPO) industry in the country, and among BPO employees, major health concerns, like 
noncommunicable diseases, HIV/AIDS, and mental health problems particularly depression, have been 
identified. This study aimed to determine the proportion of call center agents with depressive symptoms 
and to identify the factors associated with the levels of depression.   
Methods   A cross-sectional analytical study was conducted on call center agents handling North American 
accounts using a 4-part survey on socio-demographic information, job-related data, perceived stress scale 
and depression inventory. Multiple logistic regression with model building using backward selection was 
performed to determine factors associated with the level of depression.
Results  Three hundred thirty-three night shift call center agents were included, of which 78% had 
depression; 19.8% were moderately depressed, 17.1% were severely depressed, and 12.6% were extremely 
depressed. Inter-relationships among study variables using multiple logistic regression analysis revealed 
that among those with a family history of depression, the odds of having moderate to extreme depression 
was 29.3 times more among those who had inadequate sleep compared  to  those  with  adequate  sleep 
(p = 0.042), controlling for the confounding effect of gender, age group, civil status, income and perceived 
stress.   
Conclusion   Almost 78.3% of graveyard call center agents had some form of depression, with 19.8% to 
be moderately depressed. Inadequate sleep was the most important factor associated with depression, 
in relation to family history of depression, gender, age group, civil status, income, and perceived stress.
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I
n 2016, the Information Technology and Business 
Process Association of  the Philippines (IBPAP) 

reported that the industry provided direct employment 
to some 1.15 million Filipinos and generated $23 
billion in revenues.1 The call centers have been 
recognized as the largest sub-sector in the Philippine 
business process outsourcing (BPO) industry and has 
been a major subject in several case studies on health 
and working conditions. Some commonly identified 
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health problems were occupational in origin. For 
example, employees experienced back and shoulder 
pains due to poor ergonomics in workstation set-ups 
and monitor visual levels. Some also complained of  
throat irritations secondary to vocal cord strain because 
of  handling multiple phone calls a day, coupled with 
a high stress work environment. Others are alleged 
to have occupational concerns regarding damage to 
hearing or potential neurosensory hearing loss due to 
exposure to high audio levels.2   In addition, employees 
in transnational or internationally operating call 
centers have had to adjust to unconventional work 
hours, termed “graveyard shift”. Unfortunately, sleep 
deprivation was the number one downside in being 
employed in the BPO industry.3 Aside from lack of  
sleep, emotional labor was also believed to cause 
mental torture and anguish, including possible anxiety.   
Recent epidemiologic data showed about 300 million 
people to be affected by depression worldwide. In the 
Philippines alone, it was estimated that 3.29 million 
people were living with depression as of  2018. This 
silent disease has already been seen among young 
professionals, with an alarming increase in suicide 
rates.4 Clinical depression has been slowly becoming 
prevalent among employees in the graveyard shift, 
potentially affecting the psyche of  call center agents.5 
There appears to be a wide gap in knowledge on the 
prevalence of  depression and a lack of  measures to 
address the mental health issues among local call 
center agents. Besides, there are few diagnostic tools 
and programs to screen and constantly support the 
mental health of  BPO employees, especially those on 
graveyard shift.6    
 Thus, there is a public health need to investigate 
the prevalence of  depressive symptoms among a 
growing vulnerable workforce and identify factors that 
may precipitate and be related to clinical depression. 
The Information Technology and Business Process 
Management (IT-BPM) road map assumed an 
average yearly growth rate of  9% for the sector with 
a consequent annual increase in employment of  8% 
from 2016 to 2022.1 With this type of  projection, this 
epidemiologic study may be beneficial in preparing 
the Filipino workforce in the BPO industry against the 
mental health consequences by formulating policies 
and designing strategies to protect and preserve a call 
center agent’s mental state. The industry’s contribution 
to the country’s gross domestic product (GDP) should 
highlight the need for the Philippine government to 

share this responsibility. This analytical cross-sectional 
study was conducted to determine the proportion 
of  call center agents with depressive symptoms and 
to identify the factors associated with the levels of  
depression. 

Methods          
The study utilized an analytical cross-sectional 
design to determine the association between the 
sociodemographic and job-related factors, perceived 
stress, family history of  depression and previous 
depressive symptoms with the level of  depression 
among call center agents. It also aimed to ascertain 
the inter-relationship of  these factors with one 
another. A survey questionnaire was used to collect 
the information, which also included the previously 
validated 1) Perceived Stress Scale, a 10-item test 
which measures perception of  stress utilizing a 5-point 
Likert scale, and the 2) Beck’s Depression Inventory 
(BDI) sheet, a 21-item, self-report rating inventory 
that measures characteristic attitudes and symptoms 
of  depression.            
 Study participants were call center agents from 
selected contact center companies which catered to 
accounts in North America. Study participants were 
given sufficient information about the study and its 
implication. Participation was voluntary and given 
freely without pressure or coercion. They had the 
liberty to withdraw at any point in the study.    
 Data were analyzed using Stata version 13 
software. Frequency tables were generated to show 
the distribution of  respondents according to socio-
demographic characteristics, job-related factors, 
perceived stress, family history of  depression, previous 
depressive symptoms, and level of  depression. 
Descriptive statistics entailed use of  mean with 
standard deviation for quantitative variables and 
counts with proportions for qualitative variables. 
To determine factors associated with the level of  
depression, multiple logistic regression with model 
building using backward selection was performed. 
Crude association of  each exposure variable with the 
outcome variable using simple logistic regression was 
initially carried out.  Exposure variables with p-values 
< 0.25 were selected and included in the full model. 
They were subsequently removed based on the highest 
p-value and tested for significance in models with and 
without the variable using likelihood ratio test (p-value 
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< 0.05). The model derived from this was considered 
as the final model.  
 To determine further the interrelationships of  the 
exposure variables to the outcome variable, a single 
exposure variable was defined a priori to be the main 
exposure variable. In this case, of  all the job-related 
factors, sleep adequacy was identified to be the main 
exposure variable, level of  depression as the outcome 
variable and the rest as potential effect measure 
modifiers and confounders. Further analysis entailed 
identification of  potential effect measure modifiers 
using Wolf ’s test for homogeneity (p < 0.10) and 
screening for potential confounders using chi-square 
test (p < 0.25). Identified effect measure modifiers 
were tested for significance using likelihood ratio  
(p < 0.05) on models with and without the interaction 
term. Identif ied confounders were tested for 
significance using change in estimates criterion of  
≥10% on models with and without the confounder. If  
the relative difference to the adjusted odds ratio was 
greater than 10%, the confounder was considered 
significant and was thus retained in the model. The 
final regression model on the association between 
sleep adequacy and level of  depression controlling for 
other factors was then derived.
 This study was approved for implementation by 
a Philippine Health Research Ethics Board Level 3 
accredited Ethics Review Committee, duly recognized 
by the Forum for Ethical Review Committees in the 
Asian and Western Pacific Region (FERCAP) and the 
Strategic Initiative for Developing Capacity in Ethics 
Review (SIDCER). 

Results
Using purposive sampling design, 333 BPO employees 
were found eligible to participate in the study. Of  
these, 56.8% were females and 43.2% were males. 
Sixty-three respondents, of  which 48 (76.2%) were 
males, (18.9%) belonged to the lesbian-gay-bisexual-
transgender-queer-intersexed-plus (LGBTQI+) 
community; 270 (81.1%) respondents, of  which 174 
(64.4%) were females, were non-LGBTQI+. Most were 
aged 20-29 (38.7%) and 30-39 (45.1%) years old, single 
(73.9%) and college undergraduates (52%). Monthly 
income generally ranged between a) PhP 20,000.00 
to 24,999.00 (23.4%); b) PhP 25,000.00 to 29,999.00 
(18.9%); and c) more than PhP 40,000.00 (19.8%). 
These characteristics are shown in Table 1.

 The bulk of  employees were on regular (78.4%) 
status and a few were individual contractors (11.7%). 
Most of  the accounts handled were on banking 
and finance (18.9%) and consumer goods (18.0%), 
followed by telecommunications (13.5%) and least on 
information technology, medicine and recruitment at 
9.9% and 9.0%, respectively. As to line of  business, 
48.4% involved both customer service and sales, 
followed by customer service alone (43.2%). Both 
inbound and outbound calls were handled by more 
than half  of  respondents (56.2%). Sleep for most 
contact center agents was less than seven hours 

Table 1.  Socio-demographic profile of respondents (N = 333).  

Socio-demographic characteristics      No. (%)

Biological gender 
 • Male              144 (43.2)
 • Female              189 (56.8)

Perceived gender 
 • LGBTQI+ 
   • Male               48 (76.2)
   • Female              15 (23.8)
 • Non-LGBTQI+ 
   • Male              96 (35.6)
   • Female            174 (64.4)

Age group (year) 
 • 20-29               129 (38.7)
 • 30-39               150 (45.1)
 • 40-49                 36 (10.8)
 • 50-59                 18 (5.4)

Civil status 
 • Single              246 (73.9)
 • Married                72 (21.6)
 • Divorced/separated           15 (4.5)

Educational level 
 • High school              51 (15.3)
 • College undergraduate        173 (52.0)
 • College graduate            86 (25.8)
 • Post-graduate             23 (6.9)

Individual monthly income (PHP) 
 • 10,000.00 to 14,999.00          12 (3.6)
 • 15,000.00 to 19,999.00          51 (15.3)
 • 20,000.00 to 24,999.00          78 (23.4)
 • 25,000.00 to 29,999.00          63 (18.9)
 • 30,000.00 to 34,999.00          51 (15.3)
 • 35,000.00 to 39,999.00             12 (3.6)
 • ≥ 40,000.00              66 (19.8)

Depressive  Symptoms Among  Night-Shift  Employees



    125    

(82.9%) and working on night shift for more than 
two years was usual (65.5%) as shown in Table 2. A 
family history of  depression was present in only 18% 
of  the study participants. For the most part, only 
two depressive symptoms (24.9%) were experienced 
beyond two weeks from the time of  test, the most 
common of  which were tiredness (84.7%) and inability 
to sleep (78.4%). Table 3 shows the most frequently 
reported combinations of  depressive symptoms.  
 Results of  Beck’s Depression Inventory yielded 
21.6% of  the respondents to be normal or not 
depressed while 19.8% had moderate depression, 
17.1% had either mild mood disturbance or severe 
depression, 12.6% had extreme depression, and 
11.7% had borderline clinical depression. As seen 
in Table 5, 78.3% of  respondents had some form of  

depression ranging from mild mood disturbance to 
extreme depression. The mean depression score was 
22.8+13.7.  
 Taking into account significant variables on crude 
association, the final multiple logistic regression model 
showed gender, age group, civil status, individual 
monthly income, nature of  account, nature of  calls 
handled, sleep adequacy, duration on nightshift, 
family history of  depression and perceived stress to 
be associated with the level of  depression as seen in 
Table 6. Moderate to extreme depression was 10.9 
times more likely among females (p = 0.004). It was 
29.7, 451.7 and 85.4 times more likely among the 20-
29, 30-39 and 40-49 year old age groups, respectively 
but failed to reach statistical significance. It was 
66.7 times less likely among the divorced/separated  
(p = 0.010) and 10.3 times less likely among the 
single (p = 0.022). It was 17.2 times less likely among 
those earning PhP 30,000.00 to 39,999.00 a month  
(p = 0.045). 
 Among the job-related variables, those who 
were moderately to extremely depressed were 130.9 
times more likely to be handling accounts related to 
consumer goods and recruitment (p < 0.001); 41.7 
times and 4.5 times less likely to be answering inbound 
calls (p = 0.003) and both inbound and outbound calls 
(p = 0.098), respectively. They were 12.2 times more 
likely to sleep less than 7 hours daily (p = 0.017) and 
21.4 times more likely to be on nightshift schedule 
for more than 2 years (p < 0.001). In addition, those 
who were moderately to extremely depressed were 
22.4 times more likely to have a family history of  
depression (p = 0.004). And for every unit increase 
in perceived stress scores, there was a 301% increase 
in odds of  being depressed (p < 0.001).  
 With sleep adequacy as the main exposure variable 
and level of  depression as the outcome variable, family 
history of  depression and individual monthly income 
were identified to be potential effect measure modifiers 
based on p < 0.10 on Wolf ’s test for homogeneity. 
Gender, age group, civil status and perceived stress 
were the potential confounders - based on p < 0.25 
on chi-square test. Using likelihood ratio for testing 
the significance of  effect measure modifiers, a family 
history of  depression was a significant effect measure 
modifier (p = 0.040). Based on change in estimate 
criterion of   ≥ 10% for testing the significance of  
confounders, gender, age group, civil status, income, 
and perceived stress were significant confounders. 

Table 2.  Job-related profile study participants (N = 333). 

Job-related characteristics          No. (%)

Nature of  employment contract 
 • Regular               261 (78.4)
 • Part-time                27 (8.1)
 • Individual contractors            39 (11.7)
 • Trainee               6 (1.8)

Nature of  account 
 • Banking and finance            63 (18.9)
 • Consumer goods             60 (18.0)
 • Telecommunication            45 (13.5)
 • Information technology           33 (9.9)
 • Medicine                30 (9.0)
 • Recruitment               30 (9.0)
 • Education              3 (0.9)
 • Others                 69 (20.7)

Line of  business 
 • Customer service           144 (43.2)
 • Sales                 28 (8.4)
 • Both                161 (48.4)

Nature of  calls handled 
 • Inbound              113 (33.9)
 • Outbound               33 (9.9)
 • Both                187 (56.2)

Sleep adequacy  
 • < 7 hours              276 (82.9)
 • ≥ 7 hours                57 (17.1)

Duration on night shift 
 • 6 months to 1 year             74 (22.2)
 • > 1 year to 2 years             41 (12.3)
 • > 2 years              218 (65.5)
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Table 2. Family history of depression and previous depressive symptoms (N = 333).

Family history of  depression                                      No. (%)

 • Present                                            60 (18.0%)
 • Absent                                          273 (82.0%)

Depressive symptoms beyond two weeks from the time of  test 

 • Unable to sleep                                      261 (78.4%)
 • Tiredness                                         282 (84.7%)
 • Less ability to concentrate                                   144 (43.2%)
 • Having thoughts about death                                    99 (29.7%)
 • Feelings of  worthlessness                                   105 (31.5%)
 • Sad, hopeless or empty                                    144 (43.2%)
 • Diminished interest                                     117 (35.1%)
 • Significant weight loss or weight gain                                 87 (26.1%)
 • Restlessness or slowing down                                  117 (35.1%)

Number and type of  depressive symptoms beyond two weeks 

1 symptom   Unable to sleep OR tiredness OR significant weight change (i.e., loss or gain) OR 
       restlessness or slowing down                               42 (12.6%)

2 symptoms   Unable to sleep; tiredness                                83 (24.9%)

3 symptoms   Unable to sleep; tiredness; less ability to concentrate                      44 (13.2%)

4 symptoms   Unable to sleep; tiredness; less ability to concentrate; restlessness or slowing down          36 (10.8%)

5 symptoms   Unable to sleep; tiredness; less ability to concentrate; significant weight change 
       (i.e., loss or gain); restlessness or slowing down                        37 (11.1%)

6 symptoms   Unable to sleep; tiredness; less ability to concentrate; having thoughts about death; 
       sad, hopeless or empty; feeling of  worthlessness                       24 (7.2%)

7 symptoms   Unable to sleep; tiredness; less ability to concentrate; having thoughts about death; 
       sad, hopeless or empty; feeling of  worthlessness; diminished interest               30 (9.0%)

8 symptoms   Unable to sleep; tiredness; less ability to concentrate; having thoughts about death; 
       sad, hopeless, or empty; diminished interest; significant weight change (i.e., loss or gain); 
       restlessness or slowing down                               14 (4.2%)

9 symptoms   Unable to sleep; tiredness; less ability to concentrate; having thoughts about death; 
       sad, hopeless, or empty; feelings of  worthlessness; diminished interest; significant weight change 
       (i.e., loss or gain); restlessness or slowing down                       23 (6.9%)

Table 4.  Perceived stress (N = 333). 

Level of  perceived stress           No. (%)

 • Low (0-13)               57 (17.1%)
 • Moderate (14-26)           207 (79.3%)
 • High (27-40)              69 (20.7%)

Perceived Stress Score  

 • Mean ± SD               20.2 ± 7.0
 • Median (min, max)             20 (2, 35)

Table 5.  Level of depression (N = 333). 

Level of  depression             No. (%)

 • Normal (1-10)             72 (21.6%)
 • Mild mood disturbance (11-16)       57 (17.1%)
 • Borderline clinical depression (17-20)     39 (11.7%)
 • Moderate depression (21-30)        66 (19.8%)
 • Severe depression (31-40)         57 (17.1%)
 • Extreme depression (>40)         42 (12.6%)

Depression Score 
 • Mean ± SD              22.8 ± 13.7
 • Median (min, max)            20 (0, 59)
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Table 6. Multiple logistic regression model on the association of selected factors with level of depression.

Factors                    Adjusted prevalence odds ratio         p-value
                         (95% CI)

Biological gender  
 • Female                   10.93 (2.18, 54.84)           0.004

Age group (year)  
 • 20-29                    29.72 (0.002, 4971968)          0.580
 • 30-39                  451.70 (0.007, 9360.21)          0.245
 • 40-49                    85.37 (0.001, 1535.29)          0.468

Civil status  
 • Divorced / separated             0.015 (0.0006, 0.361)          0.010
 • Single                  0.097 (0.013, 0.711)           0.022

Individual monthly income (PhP)  
 • 10,000.00 to 19,999.00            7.87 (0.97, 63.66)           0.053
 • 20,000.00 to 29,999.00            1.66 (0.16, 16.76)           0.670
 • 30,000.00 to 39,999.00            0.058 (0.004, 0.942)           0.045

Nature of  account  
 • Telecommunication, I.T.            1.86 (0.25, 13.77)           0.543
 • Consumer goods, recruitment         130.92 (13.10, 1308.77)          0.000

Nature of  calls handled  
 • Both inbound / outbound           0.224 (0.038, 1.316)           0.098
 • Inbound                 0.024 (0.002, 0.277)           0.003

Sleep adequacy   
 • < 7 hours                  12.24 (1.58,   94.97)           0.017

Duration on night shift  
 • > 2 years                  21.36 (3.75, 121.58)           0.001
 • > 1 to 2 years               1.20 (0.22, 6.46)            0.830

Family history of  depression             22.38 (2.74, 182.90)           0.004

Perceived Stress Score              4.01 (2.43, 6.62)           < 0.001

 Taking into account all significant effect measure 
modifiers and confounders, the final logistic regression 
model for the association between sleep adequacy 
and level of  depression was modified by family 
history of  depression and confounded by gender, 
age group, civil status, income and perceived stress 
as seen in Table 7. Thus, among those with a family 
history of  depression, the odds of  having moderate to 
extreme depression among call center agents was 29.3 
times more among those who had inadequate sleep 
compared to those with adequate sleep (p = 0.042), 
controlling for the confounding effect of  gender, age 
group, civil status, income and perceived stress.  

Discussion
The results indicate that 78.3% of  the call center agents 
had some form of  depression and only 21.6% of  the 
respondents were normal or not depressed. Of  those 
with depression, 19.8% had moderate depression, 
17.1% each with either severe depression or mild mood 
disturbance, 12.6% with extreme depression, and 11.7% 
with borderline clinical depression. This finding ran 
parallel to a Korea study where more than half  of  the 
306 call center agents reported high levels of  depression. 
Accordingly, the job demands affected the mental health 
of  the call center agents, which was similar to job-related 
factors in this epidemiologic investigation.7 
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 The data showed that sleep adequacy was the 
main exposure associated with depression, and this 
relationship was modified by a family history of  
depression and confounded by gender, age group, civil 
status, income and perceived stress.8-10 Sleep problems 
were considered a core symptom of  depression, for 
sleep deprivation could be very distressing and might 
have negative impact on one’s life. Individuals might 
also have altered performance, which could lead to 
neurobehavioral impairment. Hence, workers with 
chronic sleep deprivation displayed high levels of  
depression and burn-out over a period of  one working 
year. Night shift work was a well-known cause of  
daytime somnolence and mood disorders among 
workers. These results might also be attributable to 
chronic sleep loss and changes in circadian rhythm. 
However, one night of  fragmented sleep was shown to 
cause normal subjects to feel sleepier during the day, 
to impair subjective assessments of  their mood, and 
to decrease mental flexibility and sustained attention.  
Therefore, clinical depression might result from the 
accumulative effect of  chronic sleep fragmentation, 
deprivation and disturbance.  
 There was strong evidence to support the role 
of  the sleep-wake cycle and circadian rhythm in 
the pathogenesis of  major psychiatric disorders, 
particularly depression. Melatonin, a peptide 

Table 7. Final multiple logistic regression model on factors associated with the level of depression among 
call center agents.

Factors                       Adjusted prevalence odds ratio      p-value
                            (95% CI)

Sleep < 7 Hours * with family history of  depression      29.31 (1.12, 766.15)       0.042

Individual monthly income (PpP)  
 • 10,000.00 to 19,999.00                 0.62 (0.10, 3.71)         0.600
 • 20,000.00 to 29,999.00                 0.63 (0.11, 3.50)         0.597
 • 30,000.00 to 39,999.00                 0.32 (0.05, 1.92)         0.214

Female gender                      2.13 (0.88, 5.16)         0.092

Age group (years)  
 • 20-29                        1.21 (0.05, 28.19)        0.904
 • 30-39                        6.04 (0.26, 142.79)       0.265
 • 40-49                        1.22 (0.06, 23.54)        0.895

Civil status  
 • Divorced/separated                  0.83 (0.12, 5.96)         0.854
 • Single                       0.62 (0.20, 1.96)         0.418

Perceived Stress Score                   2.15 (1.76, 2.63)        < 0.001

synthesized by the pineal gland, has been shown 
to play a role in the modulation of  the circadian 
rhythm. Disrupted melatonin secretion and abnormal 
circadian rhythms had been demonstrated among 
depressed subjects. This result was also aligned with 
literature that disrupted sleep had psychological 
consequence. The call center agents often had negative 
thoughts, which potentially influenced their general 
behavior and outlook in life.11 Moreover, the sleep 
patterns of  the call center agents had an impact on 
their circadian rhythm. Biological clocks have been 
established to control physiology on many levels, and 
the circadian rhythms measured in depressive patients 
were abnormal, demonstrating earlier patterns in 
timing as well as diminished or greater variability.12 

These disturbances may cause mood disorders because 
of  constant routine or forced desynchrony. Lack of  
sleep was the leading adverse experience among those 
working in the BPO industry, and among those who 
were sleep-deprived, their bodies failed to restore 
themselves and eventually interrupted the normal 
circadian rhythm.2,13

 Family history of  depression likewise affected 
sleep and could be associated with the levels of  
depression. Sleep problems could be an early predictor 
of  mood disorders among individuals at high familial 
risk. Sleep patterns were related to the psychiatric 
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diagnosis of  the parent. Offspring of  parents with 
major depressive disorder slept, on average, 26 minutes 
more than control offspring on weeknights. Offspring 
of  parents with bipolar disorder slept, on average, 
27 minutes more on weekends than on weeknights 
compared to controls, resulting in a significant family 
weekend interaction.
 Gender also affected sleep, which might contribute 
to levels of  depression. Cumulative sleep deprivation 
was associated with a monotonic increase in 
depression scores at follow-up in young women, 
but no consistent pattern was seen in young men.14 
During follow-up, 15% of  young women were 
chronically sleep deprived, and 29% were depressed, 
as determined by the Center for Epidemiologic 
Studies Depression Scale (CES-D). Young women 
reporting chronic exposure to sleep deprivation had 
higher CES-D scores at follow-up than those reporting 
no history, and the same observation remained after 
multivariable adjustment. Results suggested that 
chronic sleep deprivation increased the risk of  major 
depression among young women.   
 Mental health promotion for young people should 
include relevant strategies to ensure young women 
would achieve recommended amounts of  sleep. This 
was so because first, women were more likely to have 
insomnia than men. Midlife was considered a time of  
increased risk for sleep disturbances and of  significant 
life transitions in women. In addition, some evidence 
suggested that women tended to be more negatively 
affected, both psychologically and physiologically, by 
distressed relationships, compared to men.
 Age was also associated with sleep deprivation and 
depression. Roughly, seven of  eight older adults who 
reported sleep disturbances also alleged to manifest at 
least one other major mental/psychological disorder, 
particularly depression, heart disease, pain, and 
memory problems.15  
 Sleep deprivation of  less than six hours of  
deep slumber increased subsequent risk for school 
problems, low life satisfaction, poor perceive health, 
depressed mood, drug use, and poor grades.16 Other 
studies also revealed that sleep problems, including 
sleep deprivation, increased the odds of  subsequent 
mental health problems, including depressed mood. 
The available evidence suggested that disturbed sleep 
and sleep deprivation were associated with deficits 
in functioning across a wide range of  indicators of  
psychological, interpersonal, and somatic well-being.   

Individuals with disturbed sleep reported more 
depression, anxiety, anger, inattention and conduct 
problems, drug and alcohol use, impaired academic 
performance, and suicidal thoughts and behaviors.16 

In addition, there was an increased risk for sleep 
disturbances among bereaved older adults, but only 
among those who were also depressed. Similarly, in 
a study of  the effects of  divorce on sleep, significant 
reductions in latency to rapid eye movement (REM) 
sleep and elevations in the percentage of  REM only 
among divorced individuals who were also depressed.
Examining the comorbidity between sleep problems 
and depression was important in this setting, as the 
prevalence of  sleep problems had been reported to 
be high in many low to middle income countries 
(LMICs), while it had been estimated that over 80% of  
the non-fatal disease burden resulting from depression 
occurred in LMICs in 2015.8

 The prevalence of  perceived stress and its 
association with symptoms of  exhaustion, depression, 
and anxiety was seen in a study.17 The QPS Nordic 
screening and Hospital Anxiety Depression Scale 
(HADS) was administered to 345 patients, and it 
was found out that among highly stressed patients 
(Level 3), 33% reported symptoms indicating possible 
depression. An increase in depression level was noted 
as negative life change scores increased. Of  special 
importance, however, was the finding that global 
level of  stress significantly moderated the relationship 
between depression and negative life events. For those 
low on perceived stress, negative life changes had 
only a minimal impact on depression level, whereas 
for those with high perceived stress, the impact on 
depression level was more pronounced.18  
 Results of  this epidemiologic investigation 
revealed that 78.3% of  graveyard call center agents had 
some form of  depression, with 19.8% to be moderately 
depressed. Inadequate sleep (i.e., less than seven 
hours) was the most important factor associated with 
depression, in relation to family history of  depression, 
gender, age group, civil status, income, and perceived 
stress. 
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