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INTRODUCTION
OSA is a sleep disorder in which there are partial or complete 
obstructions of respiratory system during sleep, leading to arterial 
oxygen desaturation and awakenings. Many signs and symptoms 
are correlated with the disease, including excessive daytime 
sleepiness, cognitive difficulties, type 2 diabetes mellitus, hypertension, 
coughing during sleep, choking during sleep, morning headache, 
etc., [1]. Acute myocardial infarction, atherosclerosis, and overall 
mortality have all been associated with severe OSA [2]. According 
to scientific literature, OSA is an unconventional hazard for mortality, 
cardiac disease, and transient ischemic stroke. According to 
surveys, OSA patients have a shorter life span and much higher 
work-related and traffic accident rates [3].

Polysomnography (PSG) is a diagnostic tool for OSA. The severity 
of OSA is assessed using Apnoea/Hypopnoea Index (AHI). OSA is 
categorised as mild (AHI 5-15), moderate (AHI 15-30), or severe 
(AHI >30) [4] based on AHI. Treatment options for OSA include 
positional therapy, medication, surgical procedures, the Mandibular 
Advancement Device (MAD), and Continuous Positive Airway 
Pressure (CPAP). In addition to considerable daytime tiredness, 
OSA patients frequently have psychological side-effects such as 
worry and sadness. Many people consult healthcare specialists and 
request a sleep study to determine if OSA is the underlying cause 
of these confusing symptoms are frequently the initial cause [5].

Stress refers to an emotional or mental state of pressure/tension. 
Stress-reduction interventions could be an alternative in managing 
the psychological symptoms of OSA. Stress is associated with 
depression and anxiety. Parameters linked to increased depression 
and anxiety are frequently identified alongside measures of multiplied 

psychological stress. Even while stress management therapies differ 
from those that target depressed or anxious symptoms, they should 
nevertheless aid in treatment of anxiety and depression associated 
with OSA [6].

Stress alleviation regimens are no longer considered for patients 
with OSA due to the unknown incidence of psychological stress. 
This study aims to investigate the prevalence of emotional stress 
and its relationships with symptoms of anxiety and depression in 
OSA. The hypothesis of the study is that patients suffering from 
moderate OSA have a definite relation with emotional stress levels. 
Examining emotional stress in people with OSA is the rationale 
for this study since OSA and emotional stress are connected. 
Therefore, a diagnosis of OSA is necessary to determine the 
patient’s level of emotional stress.

The goal is to determine whether individuals with OSA experience 
emotional stress more frequently and whether there are any  
gender-related preferences.

Primary objective: The primary objective is to evaluate the stress 
level among patients suffering from moderate OSA.

Secondary objective: The secondary objective is to compare 
the effect of gender on stress among patients suffering from 
moderate OSA.

RevIew Of LITeRaTURe
During sleep, frequent cessations of breathing occur due to a 
closed airway in case of OSA. Hypercapnia, nocturnal hypoxia, 
and sleep fragmentation are all symptoms of airway blockage [7]. 
OSA has been proven in numerous studies to exacerbate serious 
main organ illnesses such as metabolic syndrome, cardiovascular 
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aBSTRaCT
Introduction: Obstructive Sleep Apnoea (OSA) is a sleep 
condition in which the upper airway becomes partially or entirely 
blocked during sleep, leading to reduced sleep arousals and 
arterial oxygen saturation. According to the epidemiological 
survey, OSA is relatively common among people. Hence, there 
is need to analyse emotional stress in patients suffering from 
OSA.

Need of the study: OSA and emotional stress are inter-
connected hence, a diagnosis of OSA is necessary to determine 
the patient’s level of emotional stress.

aim: The research protocol aims to determine the stress level 
among patients suffering from moderate OSA and to compare 
the effect of gender on stress among such patients.

Materials and Methods: A cross-sectional study will be conducted 
over a period of six months from May 2022 to October 2022 at 

Respiratory ward of Datta Meghe Institute of Medical Sciences, 
Maharashtra, India. This study is planned to assess emotional 
stress among patients suffering from moderate OSA with sample 
size of 20 subjects (10 male, 10 female) without any other 
demographic criteria. Polysomnography (PSG) will be used to 
record the patients’ data. The patients will be charged for the PSG 
procedure. An overnight PSG will be performed in Department 
of Sleep Medicine at the chosen study institute. An online 
questionnaire consisting of 14 statements will be used to gather 
and analyse information. The questionnaire will assess stress 
levels using the previously validated questionnaire, Perceived 
Stress Scale (PSS) questionnaire, provided by the American 
Sociological Association (ASA). Participants will be asked to rate 
their stress according to a PSS score. Descriptive analysis will be 
used for statistical analysis.
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PSS was given by Dos Santos MA et al., to assess stress level for 
patient with OSA. Numerous documented established questionnaires 
are reliable and verified for usage with the general population and are 
used as a tool to analyse stress levels [5].

OSA is a life-threatening medical disorder affecting the quality of life. 
Stress is actively associated with depression and anxiety [24]. Not 
only is assessing the condition necessary but also the management 
of stress levels of such people is needed by providing primary care 
in the form of psychological counselling and formulating a treatment 
plan to reduce psychological symptoms before the disease worsens 
[25,26]. National research shows many patients with OSA, must 
be considered to improve their quality of life [24].

To better understand OSA patients’ emotional responses, this 
study is planned to assess the stress level in patients suffering 
from moderate to severe OSA, which will help formulate a proper 
treatment regime for such patients. Such patients must be 
encouraged to engage in hobbies, exercise, and other forms of 
recreation and interaction. As a treatment, cognitive, behavioural, 
or psychotherapies, and many times medications can also 
be used depending on the severity of the stress. A Standard 
Counselling Protocol has to be formulated to address the stress 
in OSA, and this protocol has to be implemented at the National 
level to control stress [26].

Future implications of this study include the fact that it can be 
diagnosed in big populations. The results of pre- and post-treatment 
patients with OSA can be compared.

MaTeRIaLS aND MeTHODS
A descriptive cross-sectional study will be conducted over a period 
of six months, from May 2022 to October 2022, at Sharad Pawar 
Dental College, Maharashtra, after obtaining approval from the 
Institutional Ethical Clearance (IEC) with reference no. {DMIMS (DU)/
IEC/2022/1171}. Before the investigation begins, the subjects will 
be informed about the study, and signed consent will be obtained 
from them.

This study design is planned to assess emotional stress among 20 
participants which will be included in sample who had moderate 
OSA. A conventional sampling method will be applied as per the 
respondent from online questionnaire survey.

Sample size calculation [24]: The sample size was calculated by 
using the following formula:

n=(Z 1-α/2+ Z1-β) 2p1 (1-p 1)+p2 (1-p2)

(p1-p2) 2

where Proportion of outcome (p1)=0.80, Proportion of outcome 
(p2)=0.65, Level of significance (a)=0.05, Power (1-ß)=0.80, Z alpha 
value=1.96, Z beta value=0.84=(1.96+0.84) 2 0.80 (1-0.80)+0.65 
(1-0.65) (0.80-0.65) 2. Thus keeping all values, the sample size 
came to be 19 and total sample size came to be 20.

Both gender groups (male and female) consist of 10 samples each.

inclusion criteria: Inclusion criteria will be co-operative patients 
aged between 30-60 years of both genders diagnosed with 
moderate OSA.

exclusion criteria: Any patients suffering from severe systemic 
diseases like cardiovascular disease, respiratory and neural diseases 
as well as bedridden and uncooperative patients and patients with 
treated case of OSA with oral appliances will be excluded from 
the study.

Planned Procedure
The selected participants will undergo relevant investigations for 
sleep apnoea as Polysomnography (PSG) and will be distributed 
PSS questionnaire for assessment of stress levels.

Polysomnography (PSG): An overnight PSG will be performed in 
the Department of sleep medicine, PSG recordings will be assessed 

disease, and cognitive loss. Lipp ME and Tanganelli M contributed 
that exacerbation of bronchial asthma, open-angle glaucoma, and 
erectile dysfunction have all been linked to OSA [8]. It was also 
reported excessive daytime drowsiness, snoring, and breathing 
pauses as the most prevalent signs of OSA. Other symptoms 
encompass gasping and choking. Morning headaches, sore 
throats, fatigue, memory loss, and sleep disturbances.

Grunstein R et al., concluded that OSA might also adversely 
impact working during daylight hours, increase the likelihood of 
motor vehicle traffic accidents and reduce work productivity [9]. 
The psychological component of OSA, which includes depressive 
sickness and anxiety disorder, has not yet been thoroughly studied. 
Spiegel K et al., in several meta-analyses and systematic reviews, 
have shown that anxiety and depression are associated with 
OSA. Patients with OSA were observed to have a higher rate of 
psychiatric co-morbidities, such as anxiety and mood disorders, 
than those without OSA [10].

Stress is linked to bad health outcomes, with 2/3 of Americans 
indicating that it has an impact on their health [11]. A recent study 
suggests that addressing stress in people with OSA may have 
adorn effects when they already have chronic health conditions, 
implying that managing stress may improve outcomes [12]. The 
distinct incidence and characteristics of OSA in men and women 
demonstrate the gender-specific effects of stress. According to 
research [13], OSA may be linked to injury in brain regions that are 
altered by chronic psychological stress.

Tomfohr LM et al., in cohort research, found a connection between 
OSA and depressive symptoms within a year of initiation [14]. 
Patients with OSA may experience detrimental effects from 
psychiatric co-morbidities on their quality of life and adherence to 
CPAP therapy, according to Tanganelli MS and Novaes ME [15]. 
Despite this, it is still unclear how OSA and emotional disorders are 
related. Stress is described by Lipp MEN as “a common tearing 
and wearing of the body induced by psycho-physiological changes 
that occur when someone is obliged to perform a task that causes 
powerful, appropriate and fearful emotions”. Stress is connected 
with tachycardia, profuse sweating, muscle tension, and alertness 
[16]. Patients with OSA have oxygen desaturation during sleep, 
which has been shown to alter the presentation of psychiatric 
symptoms in this population [17].

Calais SL et al., found that patients with OSA have a higher 
prevalence of psychological symptoms like despondency and 
anxiety, despite the fact that there is no direct connection between 
psychological symptoms and OSA [18]. The AHI, as described 
by American Academy of Sleep Medicine [19], is commonly used 
to assess OSA. The extent and frequency of hypoxic events are 
just one factor that may affect how well affective disorders like 
sadness and anxiety are treated in OSA patients. The Epworth 
Sleepiness Scale (ESS) results showed that women with OSA 
had more noticeable sleepiness than men with OSA, which was 
consistent with another research that showed women with OSA 
had more impairment in daytime performance and had more 
noticeable sleepiness [20]. Genetic, hormonal, behavioural, and 
environmental factors are only a few potential contributing causes 
[11]. Furthermore, gender-specific differences in symptoms may be 
linked to health behaviours like the propensity to utilise preventative 
measures, usage of prescription medications, and acceptance of 
therapy, however, finding cannot be applied universally due to the 
small number of female participants [21].

Calais SL et al., have indicated that female patients have a higher 
frequency of depressive illnesses than male patients [18]. Although 
the age-specific self-belief intervals for depression and anxiety 
disorders were substantial, additional study is required to support 
these results [22]. The authors will also study anxiety and depression 
in relation to gender because, according to some previous studies, 
OSA is assumed to be more common in women [23].
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using the American Academy of Sleep Medicine’s criteria [25]. Each 
hour’s apnoea’s and hypopnoea’s will be calculated.

In this study, participants will be asked to rate their level of perceived 
stress using the PSS scale, where a score of 0 to 13 indicates low 
stress, a score of 14 to 26 indicates moderate stress, and a score of 
27 to 40 indicates severe perceived stress [Table/Fig-1].

Questionnaire [Table/Fig-1]: The questionnaire will be consisting 
of 14 statements in English language. Study participants will be 
evaluated for stress level with a previously validated survey [26], 
PSS questionnaire given by ASA to assess the stress level. The 
seven positive items’ scores are reversed, e.g., 0=4, 1=3, 2=2, etc., 
and then added together to provide the PSS scores [9]. Participants 
will be asked to rate their level of perceived stress using the PSS 
scale, where a score of 0 to 13 indicates low stress, a score of 14 
to 26 indicates moderate stress, and a score of 27 to 40 indicates 
severe perceived stress.

STaTISTICaL MeTHODS
An analysis of analytical and descriptive statistics will be performed. 
Standard deviations and the mean will be used to present the data. 
Pearson’s coefficient test will be used for determining the correlation 
between OSA and Emotional stress. Results will be evaluated 
through descriptive statistics for the assessment of mean value of 
emotional stress in OSA patients with frequency and percentage 
distribution.
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S. 
no. Questions

never 
(0)

almost 
never 

(1)
 Sometimes 

(2)

Fairly 
often 

(3)

Very 
often 

(4)

1

In the last month, 
how often have 
you been upset 
because of something 
that happened 
unexpectedly?

2.

In the last month, how 
often have you felt that 
you were unable to 
control the important 
things in your life?

3.
In the last month, how 
often have you felt 
nervous and “stressed”?

4.

In the last month, 
how often have you 
dealt successfully with 
irritating life hassles? 

5.

In the last month, how 
often have you felt that 
you were effectively 
coping with important 
changes that were 
occurring in your life?

6.

In the last month, how 
often have you felt 
confident about your 
ability to handle your 
personal problems?

7.

In the last month, how 
often have you felt that 
things were going your 
way? 

8.

In the last month, how 
often have you found 
that you could not cope 
with all the things that 
you had to do?

9.

In the last month, how 
often have you been able 
to control irritations in 
your life?

10.

In the last month, how 
often have you felt that 
you were on top of 
things? 

11.

In the last month, how 
often have you been 
angered because of 
things that happened 
that were outside of 
your control?

12.

 In the last month, how 
often have you found 
yourself thinking about 
things that you have to 
accomplish?

13.

In the last month, how 
often have you been 
able to control the way 
you spend your time

14.

In the last month, how 
often have you felt 
difficulties were piling up 
so high that you could 
not overcome them?

[Table/fig-1]: Perceived Stress Scale (PSS) Questionnaire.
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