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ARTICLE INFO ABSTRACT

Objective(s): the study aims to determine the effectiveness of deep breathing
Article history: exercises on obstructive sleep apnea among type Il diabetic mellitus patients.
Received: 30/05/2023 Methods: A quasi-experimental design was carried out on diabetic patients
Accepted: 04/07/2023 suffering from obstructive sleep apnea through application of intervention
Published: 31/12/2023 program to determine its effectiveness on their sleep apnea. A non-probability

(purposive) samples was selected for the purpose of the study, the study
started from the first of December 2022 to 30" May 2023. The sample

Keywords: included 40 patients, divided to 2 groups, study group who applied deep
Diabetes Mellitus, breathing exercises for 6 weeks, and control group with no intervention. The
Deep Breathing Exercises, questionnaire and the program contents’ validity was determined by a panel

of (20) experts to evaluate their clarity, relevance, and appropriateness for the

Obstructive Sleep Apnea, accomplishment of the study. The reliability of the instrument, was done

Berlin Questionnaires through the use of a test-retest method, where the result was = (0.867) was
determined which is acceptable. Data was analyzed using SPSS VERSION
23.

Results: There was a significant improvement in the study group after
applying deep breathing exercises, where the percentage of improvement of
sleep quality and reduce episode of sleep apnea was equal to (85%), while the
percentage of risk of obstructive sleep apnea in the control group was equal to
(100%).

Conclusions: The study confirmed the effectiveness of intervention program
for deep breathing exercises on reduce sleep episodes and health-related
quality of life.

Recommendations: The study recommends the application of current
intervention program in the Iragi hospitals and centers and the need for
further studies on more representative sample.
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Introduction 2030. Diabetes is the seventh cause of death
Diabetes mellitus is one of the major in the world ®.
problems in public health in the twenty-first Diabetes is one of the metabolic
century. It now affects 415 million persons diseases caused by a deficiency in amount of
worldwide, and by 2040, that number is insulin released, or the way of insulin works,
predicted to rise to 642 million in addition, it or both, and seen as a worldwide health issue
appears that 76 billion dollars, or 14 percent that should be modified to enhance the quality
of global health expenditures, are spent of life for patients ©.
annually on diabetes-related therapy @. Obstructive sleep apnea and type 2
Around 1.4 millions of Iragis have diabetes mellitus are strongly associated, and
diabetes, the reported diabetes mellitus type 2 a sleep monitor is required for a specific
prevalence in Irag ranged from 8.5% to 13.9% diagnosis and device such as polysomnogram
@), that act gold-standard diagnostic procedure
Diabetes management is mostly for a challenging of sleep study ©.
behavioral and involves taking daily Patients with obstructive sleep apnea
medications, monitoring blood sugar levels, suffer from many problems that include
exercising, and making dietary changes that fatigue and drowns during driving that lead to
must be constant and applied to every element traffic accident and causes handicap and harm
of living ®. that need excessive use of healthcare
Diabetes affects (80%) of people in services, and higher health care expenses .
countries with low to middle incomes about Excessive daytime drowsiness is a
336 million individuals had diabetes in 2012, crucial clinical indicator of obstructive sleep
and 552 million are predicted to have it by apnea that greatly effect on diabetic patients
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because change many functional such as
reduce glucose metabolism and insulin
resistances ©,

Currently, there is a little research on
the prevalence of obstructive sleep apnea in
Iraq since the population does not view the
condition as a serious health concern ©.

When health care service is limited
this leads to an increase health problems and
mortality in the population @9,

Positive effect of deep breathing for
20 minutes (5 breaths per minute) before
bedtime improve sleep quality and reduce
episode of apnea, participants' average time to
fall asleep was only 10 minutes which is
around three times faster from normal, after
applying the exercises the participants feel
relief and calmness resulting from the
exercise ),

Diabetes mellitus is one of the chronic
diseases, healthcare professionals provide
patients observation and superior medical
treatment due to a rise blood glucose levels
that causes many serious problems such as
cardiovascular disease and nerve system
disease 2.

The current study aims to determine
the effectiveness of deep breathing exercises
on obstructive sleep apnea among Type 2
Diabetic Mellitus patients
Methods
Study design and setting

A quasi-experimental design carried
out in diabetics and endocrine center in Thi
Qar governorate. The study was conducted
from 1st December, 2022 to 30th May, 2023
at diabetic and endocrine center.

Samples and sampling

A non-probability (purposive) sample
of (40) patients they suffer from obstructive
sleep apnea and divided for two group study
and control. Study group undergone to
instruction program for 6 weeks. Patients
were selected according to the following
criteria;

102

(1) Patient with Diabetes mullius type 2 age
above 18 years’ old
(2) Patient agree to participation in the study
and accept to complete the deep berating
exercises
(3) Patient without mental or
disability in medical record.
Data collection and study instrument

The patients have signed a consent
form to acknowledge their voluntary
participation with no coercion and the
confidence that their data will be used for
research purposes only. Direct interview was
used in data collection from the study sample
through the use of a questionnaire composed
of three parts:
Part I: Patients’ socio-demographic data
which included 6 items; age, gender, marital
status, educational level, occupation,
address.
Part Il: Patients Clinical and behavioral
characteristics that includes: body mass index
(BMI), duration of diabetes mellitus type 2,
comorbidities other diabetes mellitus, smoker,
medication that help to relax before sleep, eat
heavy meals before sleep, does anyone in
your family suffer from obstructive sleep
apnea.
Part I11: Berlin Questionnaire® that used to
measure patients’ knowledge about education
program for obstructive sleep apnea it
contains 10 questions, which are divided into
three categories. In the first category, there are
five questions about snoring and breathing
during sleep. In the second category, there are
three questions about increased daily fatigue
and drowsiness. In the last, third category,
there are questions about hypertension and
body mass index. Each category is evaluated
separately; positive scores in 2 or more
categories suggest that the respondent has a
high risk for obstructive sleep apnea.

physical

Validity and Reliability of the study
Instrument
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The questionnaire and the program
contents’ validity was determined by a panel
of (20) experts. These experts were with at
least ten years of expertise in the research
area, they evaluated their clarity, relevance,
and appropriateness for the accomplishment
of the study. The reliability of the
questionnaire was assessed using person
correlation coefficient to estimate its internal
consistency. Correlation coefficient of (0.876)
was determined which is acceptable. All
participants were asked to fill the
questionnaires ~ before  applying  the
intervention program (pre-test), then just the
study group give the deep breathing exercises
that continue for 6 weeks.

Data analysis

The statistical software (SPSS) ver. 23
was used for data analysis of the study. A p
value < 0.05 was counted as statistically
significant.
Ethical considerations

Ethical approval has been secured from
the Ethics Committee of the College of
Nursing/Baghdad University. The researcher
is committed to maintaining patient record
confidentiality, and the collected data will be
strictly used for the designated analysis.
Participants’ verbal consent is sought only
after a clear explanation of the purpose of
their involvement.

Results
Table 1. Demographic Characteristics of Study and Control Groups
. e Study Group | Control Group Total
Variables Classification S % = % = %
20-30 years 2 10.0 2 10.0 4 10.0
31-40 years 3 15.0 3 15.0 6 15.0
41-50 years 8 40.0 8 40.0 16 | 40.0
Agelyears 51-60 years 6 30.0 5 25.0 11 | 275
61 years and more 1 5.0 2 10.0 3 7.5
Total 20 100.0 20 100.0 40 ]100.0
X FS.D. 30.5 +1.050 31.0 +1.119 | 30.7 +1.071
Male 15 75.0 15 75.0 30 | 75.0
Gender Female 5 25.0 5 25.0 10 | 25.0
Total 20 100.0 15 75.0 40 ]100.0
Iliterate 9 45.0 3 15.0 12 | 30.0
Read and write 2 10.0 4 20.0 6 15.0
Educational level Primary 2 10.0 5 25.0 7 17.5
Secondary 3 15.0 5 25.0 8 20.0
College degree 4 20.0 3 15.0 7 175
Total 20 100.0 20 100.0 40 ]100.0

F=Frequencies, %=Percentages, x + S.D =Arithmetic Mean and Std. Dev. (S.D.).

The results of table (1) showed that the highest percentage of the patients were within the
age group (41- 50) years (40%), the majority of patients were male (75%), most of them were
married (77%), with an educational level of Illiterate (45%). The majority of patients’ lives in the

city center (55.0%).
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Table (2): Clinical and Behavioral Characteristics for Both the Study and Control Group

. N Study Group | Control Group Total
Variables Classification F % = % F
Normalweight =185- | 5 | 450 | 3 | 150 | 6 | 150
24.9

Body Mass Index [~ Qverweight= 25-29.9 | 5 | 25.0 5 250 | 10 | 250
(BMI) Obese =30 - 34.5 12 | 600 | 12 | 600 | 24 | 60.0
Total 20 | 1000 | 20 | 100.0 | 40 |100.0

Currently 10 | 500 | 13 | 650 | 23 | 61.0

Never 40.0 300 | 14 | 350

Do you smoker i

Previous 2 10.0 1 5.00 3 4.00
Total 20 | 1000 | 20 | 100.0 | 40 |100.0

No 8 35.0 8 400 | 16 | 345

angthfgi::;’:e? Hypertension 11 | 550 | 12 | 600 | 23 | 575

Asthma 1 5.0 0 0.00 1 | 80
Total 20 | 1000 | 20 | 100.0 | 40 |100.0

F=Frequencies, %=Percentages, x + S. D =Arithmetic Mean and Std. Dev. (S.D.)

The results of table (2) showed that the highest percentage of the patients were within the body mass
index (BMI= 30-34.5), representing (60%) of the patients. More half of patients were smokers (60%).The

majority of comorbidities it hypertension (55%) in the study sample.

Table 3. Statistically Distribution Between the Two Period (Pre and Post Tests) of Berlin Questionnaire for
the Diagnosis and Severity of Obstructive Sleep Apnea in the Study Sample (Study Group)

Items of Berlin . Pre — test Post —test
No. . . Positive Responses
questionnaire Frequency | Percent | Frequency | Percent
| know 20 100.0 18 90.9
1 Do you snore? Not sure 2 9.1
| don't know
Slightly Iou_der than 16 797
breathing
speech volume 3 18.2
2 Snore is Louder than the voice of 1 55.0 1 o1
speech
So Igud it could be heard 9 45.0
in the next room
almost everyday 15 75.0
How often do vou 3-4 times a week 5 25.0
3 y 1-2 times a week
snore? -
1-2 times a month 10 50.0
Never or almost never 10 50.0
Does the sound of Yes 20 100.0 3 22.7
4 your snoring or No 17 77.3
snoring bother your ,
husband or wife? | don't know
5 How often have almost everyday

104




Hussein A.N & Hattab W.A INJNS (36)2 2023 100-109

you or someone 3-4 times a week 7 35.0
noticed that you 1-2 times a week 9 45.0
stopped breathing 1-2 times a month 4 20.0 4 27.3
in your sleep? Never or almost never 16 72.7
almost everyday 20 100.0
How Oﬂ?n do you 3-4 times a week 1 13.6
feel tired or -
6 fatigued after you 1-2 times a week
sleep? 1-2 times a month 9 40.9
Never or almost never 10 455
Yes 8 40.0 3 22.7
7 Dovﬁl:efgfil\,?:;ivsy No 8 40.0 17 773
) | don't know 4 20.0
almost everyday
If yes, how often 3-4 t?mes a week 6 30.0
8 " 1-2 times a week 2 10.0
does this happen? -
1-2 times a month 3 22.7
Never or almost never 12 60.0 17 77.3
Do you suffer from Yes 14 70.0 16 72.7
9 high blood No 6 30.0 4 27.3
pressure? I don't know
10 A BMI of more Yes 12 60.0 10 50.0
than 30 kg/m2 No 8 40.0 10 50.0

The results of table (3) show the positive effect of deep breathing exercises on the patients, as

snoring was improving by (90%) for the study group, and the number of times obstructive sleep
apnea was reducing to (76%), and the state of feeling of fatigue when waking up improved by
(77%), while hypertension changed by a slight percentage (10%), and the majority of patients lost
weight. Therefore, the rate of BMI improving by (60%).

Table 4. Statistically Distribution Between The Two Period (Pre And Post Tests) of Berlin Questionnaire for
The Diagnosis and Severity Of Obstructive Sleep Apnea in The Study Sample (Control Group)

i Pre — test Post -test
Items of Berlin Positive Responses
No. questionnaire Frequency Percent Frequency | Percent
| know 20 100.0 20 100.0
1 Do you snore? No sure
I don't know
Slightly Iou_der than 3 15.0 3 150
breathing
speech volume 1 5.0 1 5.0
Snore is L han the voi
, i ouder than the voice 9 45.0 9 45.0
of speech
So I(_)ud it could be 7 35.0 7 35.0
heard in the next room
almost everyday 13 65.0 13 65.0
H -
ow often do you 3-4 times a week 7 35.0 7 35.0
snore? -
3 1-2 times a week
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1-2 times a month
Never or almost never
Does the sound of Yes 20 100.0 20 100.0
your snoring or No
4 | snoring bother your
husbgnd or Wi);e? | don't know
How often have you almost everyday 1 5.0 3 15.0
or someone noticed 3-4 times a week 10 50.0 10 50.0
that you stopped 1-2 times a week 6 30.0 6 30.0
5 breathing in your 1-2 times a month 1 5.0 1 5.0
sleep? Never or almost never 2 10.0
How often do you feel almost everyday 12 60.0 12 60.0
6 | tired ‘;[)La;;gggfj' after| 3 4 times a week 5 25.0 5 25.0
Never or almost never,
Do you feel drowsy Yes 11 55.0 10 50.0
. . No 9 45.0 10 50.0
7 while driving?
| don't know
almost everyday
If yes, how often does 3-4 times a week 4 20.0
" 1-2 times a week 4 20.0 7 35.0
this happen? -
8 1-2 times a month 7 35.0
Never or almost never, 9 45.0 9 45.0
Do you suffer from Yes 14 70.0 14 70.0
9 | high blood pressure? No 6 30.0 6 30.0
| don't know
A BMI of more than Yes 13 65.0 12 60.0
10 30 kg/m2 No 7 35.0 8 40.0
1-2 times a week 3 15.0 3 15.0

1-2 times a month

The results of table (4) show that there was no change in the results of the control group pre

and posttest, they were not given the instruction program, in contrast to the study group, which
showed the positive effect and significant improvement of obstructive sleep apnea, and the
occurrence of sleep apnea showed (100%) in the control group.

Table 5. Statistically Distribution of Study and Control Group According to Berlin Questionnaire for The
Diagnosis and Severity of Obstructive Sleep Apnea in Patients with Diabetes Mellitus Type 2 by Positives
Responses of Scale Categories

e Pre test Post Test
Groups Classification
Frequency Percent Frequency Percent
High Risk 20 100.0 3 15.0
Study Group X

Low Risk 0 0.00 17 85.0

Control Grou High Risk 20 100.0 20 100.0
P Low Risk 0 0.00 0 0.00

The results of table (5) show good effect (85%) in the study group after applying the deep
breathing exercises. While the control group show high risk of obstructive sleep apnea (100%).
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Discussion

The study findings concerning
patient’s socio - demographic characteristics
revealed that majority of patients were males
and married, these findings were supported by
a study on adult patients which aimed to
knowing patients about therapeutic measures
for diabetic foot in patients with type 2
diabetes, high percentage of age was from
(40-49) years that equal to (46.7%) from
study sample 9,

Majority of patients from men (75%).
Similar studies reflected that such results
where most patients from men (40%) while
for women (14%) ),

Concerning the educational level and
occupation, the results showed that majority
of patients were llliterate and only third of
them were employed, this result agrees with a
multi-site study among diabetic foot patients
in Irag, in which about majority of sample
were graduated from Illiterate and were
employees 19,

Most of patient were within age group
(41-50) years, half of them were smokers and
obesity class | ranging from (30-34.9 kg/m?)
according to BMI classification. These results
are similar to another study that discussed the
patients with obesity and sleep apnea, which
revealed that most of sample were smokers
and obesity that act risk factor for type 2
diabetes (89%), because it makes the body
more susceptible to insulin resistance 7 (8),

The widespread misdiagnosis the
symptoms of obstructive sleep apnea in older
people these lead to undetected OSA in these
patients. Older men and women more than 60
years are more likely than younger people to
have OSA (9,

Study which aimed to demonstrate the
effectiveness of the educational program
regarding diabetic foot care for diabetic
patients, as the percentage of males was the
highest percentage in the study sample and
was equal to (60%) 9,
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As for the marital status, most of the
participants were married and their percentage
was (80%) because of their advanced age and
because of the customs and traditions that
exist in our country, the majority of the
population gets married at the age of at most
24 years, and the second reason is that most
of the participants are men and similar the
results of this study where the percentage of
married person in the study sample was equal
to (94%) of the total research sample@V,

The percentage of smokers in the
study sample and the control group was (60%,
65%) respectively, according to studies
smoking is considered one of the risk factors
for sleep apnea, as well as heart disease,
diabetes, and blood vessels.

As the results of table 3,4 show there
is a high risk of obstructive sleep apnea
(100%) of the participants suffered from
snoring, as well as feeling tired when waking
up. The sound of snoring was very loud and
could be heard in the next room, and this
causes inconvenience to the partner or people
sleeping in the same room. The participants
also felt sleepy while driving the car (40%)
and most of the participants had high blood
pressure and weight gain (60%).

When deep breathing exercises were
applied to the study group, there was a
significant improvement and positive effect in
the results, as the rate of snoring among
patients (9%) feeling tired when waking up
(13%) and feeling sleepy when driving a car
(22%) and there was also an improvement in
hypertension and obesity (27%).

As for the control group, it did not
receive any intervention, so the results were
almost equal before and after the study.

Study conducted by Alwan show
positive effect of deep breathing exercises on
participants' oxygen  saturation levels,
increasing it from (83%) on the first day
before an applies of these programs to (95%)
on the fifth day afterward in participants with
Covid 19 at (P 0.05) @2,
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As the results of table 5, show before
applying the intervention program the risk
rate was (100%) in both groups, after
applying the exercises, present improvement
in the results, as the risk rate was equal to
(15%) meaning that the improvement rate was
equal to (85%).

Conclusions

The study confirmed the effectiveness
of intervention program for deep breathing
exercises on reducing sleep apnea episodes
and health-related quality of life.
Recommendation

The study recommends the application
of current intervention program in the Iraqi
hospitals and centers and the need for further
studies on more representative sample.
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