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Objectives: Aim of our study is to determine the prevalence of sleep disordered breathing in patients with acute stroke in
Western Rajasthan and its correlation to age, sex, BMI, Neck Circumference and stroke subtype.

Method: A cross sectional hospital based study done on 35 to 90 years of both sexes admitted to the department of medicine
were analyzed within 2 weeks after onset of stroke.60 patients were included. Detailed history, clinical examination, biochem-
ical indices were recorded. Overnight monitoring of electroencephalography, eye movements, muscle tone, respiratory efforts,
airflow and O2 saturation (Polysomnography)was also done.

Results: Prevalence of SDB in acute stroke patients was 73.3% which was significantly higher. Study included 32(53.3%) male
subjects and 28(46.6%) female subjects. SDB was more prevalent in male population (81.2%) though association was not
significant. Prevalence of SDB is higher (76.9%) in older age group (=65 years). Prevalence of SDB as well as severity of SDB
was more in higher BMI group and this difference was statistically significant (p-value <0.05). Increased NC was associated with
increased prevalence of SDB and also increased severity of SDB. Severity of SDB was also higher in lacunar infarct as compared

ABSTRACT

to anterior circulation and posterior circulation infarct and this difference is statistically significant (p-value <0.05).
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INRODUCTION

World Health Organization defines the clinical syndrome of
“stroke” as ‘rapidly developing clinical signs of focal (or glob-
al) disturbance of cerebral function with symptoms lasting 24
hours or longer or leading to death, with no apparent cause
other than vascular origin."” Cerebrovascular accidents (CVA)
are leading cause of death worldwide, after coronary artery
disease and cancer. The identification and management of
modifiable risk factors are crucial for the development of pri-
mary and secondary preventive strategies ®.

Sleep disordered breathing (SDB) is well known disorder char-
acterized by recurrent episodes of nocturnal hypoxemia and
resultant sympathetic activation and cardiovascular distress.
SDB has also been independently associated to specific car-
diovascular risk factors such as Hypertension, myocardial is-
chemia, fatal or nonfatal cardiovascular events, and arrhythmi-
as such as atrial fibrillation, diabetes and stroke. Therefore, the
early diagnosis and optimal treatment of SDB is critical among
patients with stroke during the acute and chronic phase of
neurorehabilitation.

The mechanism linking SDB with stroke is complex and in-
clude hemodynamic, neural, metabolic, endothelial, coag-
ulatory and inflammatory changes secondary to respiratory
events and recurrent hypoxemia . Several changes occurring
with respiratory events including hypoxemia, reduction of cer-
ebral blood flow, decreased cardiac output, cardiac arrhythmi-
as, blood pressure swings, increased sympathetic activity, ba-
roreceptor dysfunction, endothelial dysfunction, inflammatory

changes, decreased fibrinolytic activity, and increased platelet
aggregability may be responsible for onset or rapid progres-
sion of stroke during sleep in patients with SDB ¢4,

In a recent published meta-analysis by Johnson KG and John-
son DC, of 2343 patients of ischaemic or haemorrhagic stroke
and TIA, the frequency of SDB with AHI >5 was 72% and
with AHI >20 was 38%®. A cross sectional study of >6000
subjects in general population reported a modest but sig-
nificant association of SDB with stroke ?. The present study
would look into the prevalence of SDB in acute stroke patients
and further study the correlation of severity of SDB with vari-
ous risk factors and stroke subtypes.

AIMS AND OBJECTIVES
To determine the prevalence of sleep disordered breathing in
patients with acute stroke in Western Rajasthan.

Its correlation to various clinical parameters like age, sex, BMI,
Neck Circumference and stroke subtype.

For early detection and introduction of management to
halt progression and prevent complications.

MATERIAL AND METHODS

The present study was conducted in Department of Medicine
at MDM Hospital attached to Dr. S.N. medical college, Jodh-
pur. Participants after understanding the study protocol and
procedure was asked to give their written consents for the
study.
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Study Area: Present study was carried out in group of pa-
tients belonging to western Rajasthan.

Study design: A cross sectional hospital based study.

Study population: INCLUSION CRITERIA

Randomly selected subjects of age 35 to 90 years of both sex-
es admitted to the department of medicine, MDM Hospital,
Jodhpur with acute stroke. Patients with acute stroke were
analyzed within 2 weeks after onset of stroke.

EXCLUSION CRITERIA:

1. A decreased level of consciousness on admission.

2. A baseline oxygen saturation value of <90%.

3. Any acute or chronic cardiopulmonary diseases that dis-
turb pulmonary function.

4. A neuromuscular-junction disorder (e.g., myasthenia
gravis).

5. A neurodegenerative disorder, such as Parkinson’s dis-
ease, spinocerebellar degeneration, Alzheimer’s disease,
or motor neuron disease.

Patients who refused to give informed consent to perform the

necessary polysomnography study.

Laboratory Investigations

Haemogram, CRP, Blood sugar, renal function test, Liver func-
tion test, Lipid profile, and Arterial blood gases analysis, ECG,
Chest x-ray, Polysomnography study, CT Head/MRI Brain.

NUMBER OF CASES TO BE STUDIED: Sixty Cases

METHODOLOGY:

Comprehensive clinical evolution, anthropometric measures,
relevant laboratory investigation and nocturnal Polysomnog-
raphy, CT Head/MRI Brain performed at MDM Hospital Jodh-
pur. Polysomnography is a noninvasive technique that involves
overnight monitoring of electroencephalography, eye move-
ments, muscle tone, respiratory efforts, airflow and O, satura-
tion. SDB is diagnosed when apnoea hypopnea index (AHI) is
greater than five. Three different degrees of severity was out-
lined: Mild SDB: AHI value 5-15; Moderate SDB: AHI value 16-
30; Severe SDB: AHI value >30.

DATA EVALUATION:
In Cross-sectional study, the data was analyzed by Epi Info sta-
tistical and multivariate analysis method used.

OBSERVATION AND RESULTS

Sleep disordered breathing is an umbrella term that covers
many conditions all of which involve impaired airflow, result-
ing in reduced oxygen saturation levels, during sleep ©. All of
these disorders are manifest exclusively during or are signifi-
cantly worsened during the sleep state; hence the necessity of
sleep testing procedures 19,

Severity criteria: Severity of OSA syndrome has two com-
ponents; severity of daytime sleepiness and based overnight
monitoring. "

Severity according to daytime Sleepiness

1. Mild: Unwanted sleepiness or involuntary sleep episodes
occur during activities that require little attention.

2. Moderate: Unwanted sleepiness or involuntary sleep epi-
sodes occur, during an activity that requires some atten-
tion.

3. Severe: Unwanted sleepiness or involuntary sleep epi-
sodes occur during activities that require more attention.

In clinical history Epworth score and Berlin questionnaires are

used to assess severity of daytime sleepiness.

Overnight polysomnography is the reference diagnostic pro-
cedure. Based on overnight polysomnography the severity of
SDB is graded as ‘"

Mild: AHI (Apnoea — hypopnea index) >5 but < 15

Moderate: AHI > 15 but < 30
Severe: AHI > 30

Standard Nocturnal Polysomnography (NPSG)

Standard polysomnography (also known as a Type | sleep test)
is performed in a sleep center or laboratory, hospital, or oth-
er dedicated unit and is attended by a sleep technologist. The
study simultaneously records multiple physiological parameters
to identify sleep architecture, number and degree of arousals,
number and type of abnormal breathing events, episodes of
oxygen desaturation and severity, cardiac arrhythmias, num-
ber, type and periodicity of limb movements, disorders associ-
ated with REM sleep, and seizure activity.

In present study total 8 subjects were observed with SDB in
35-49 years age group. Out of which 4 (50%) were ob-
served with mild SDB and 4(50%) were observed with mod-
erate SDB. In 50-64 years age group total 16 subjects were
observed with SDB. Out of which 6(37.5%) were observed
with mild SDB, 6(37.5%) were observed with moderate SDB
and 4(25%) were observed with severe SDB. In >65 years age
group total 20 subjects were observed with SDB. Out of which
3(15%) were observed with mild SDB, 6(30%) were observed
with moderate SDB and 11(55%) were observed with severe
SDB. (P value <0.05) (Table 1) .

In present study total 26 male subjects were observed with
SDB out of which 12(46.1%) had mild SDB, 8(30.7%) had
moderate SDB and 6(23%) had severe SDB. Total
18 female subjects were observed with SDB out of which
1(5.5%) had mild SDB, 8(44.4%) had moderate SDB and
9(50%) had severe SDB. (P value <0.05) (Figure 1) .

In present study total 6 subjects were smoker out of which
5 subjects were observed with SDB, 54 subjects were non-
smoker, out of which 39 were observed with SDB. Total
20 subjects were alcoholic out of which 17 subjects were
observed with SDB, 40 subjects were nonalcoholic, out of
which 27 were observed with SDB. According to above
data, prevalence of SDB in smokers was 83% while in
nonsmokers was 72.2%. Prevalence of SDB in alcoholic
subjects was 85% while 67.5% in nonalcoholic. (P value
>0.05) (Table 2).

Table 3 shows prevalence of SDB in different BMI groups
in this study total 29 subjects were in 20-24.99 kg/mt2
BMI group, out of which 17 were observed with SDB, to-
tal 16 subjects were in 25-29.99 kg/mt2 BMI group, out
of which 14 were observed with SDB and total 15 subjects
were in 230 kg/mt2 BMI group, out of which 13 observed
with SDB. According to above data prevalence of SDB
was 58.6% in 20-24.99 kg/mt2 BMI group, 87.5% in 25-
29.99 kg/mt2 BMI group and 86.6% in =30 kg/mt2 BMI
group. In this study the mean BMI in total subjects
was 26.93+4.3 and 27.74+4.4 in subjects with SDB &
24.72%3.13 in subjects without SDB. (P value <0.05)

Table 4 shows prevalence of SDB in study subjects based on
their neck circumference. In present study, total 28 subjects
had NC in between 30-35 cm, out of which 18 subjects
were observed with SDB. Total 16 subjects had NC in between
36-40 cm, out of which 12 were observed with SDB and total
16 subjects had NC >40cm, out of which 14 were observed
with SDB. According to above data prevalence of SDB in sub-
jects with NC 30-35cm was 64.2%, with NC 36-40cm was
75% and with NC >40cm was 87.5%. In this study the mean
NC in total subjects was 36.46+4.42 and 37.22+4.33 in sub-
jects with SDB & 34.37+4.11 in subjects without SDB (P value
<0.05).

Table 5 illustrates prevalence of IHD in different SDB severity
groups. In this study total 44 subjects were observed with SDB
out of which 10(22.7%) subjects presented with IHD. Accord-
ing to above data, 13 subjects were observed with mild SDB,
out of which 0(0%) subjects presented with IHD 16 subjects
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were observed with moderate SDB, out of which 6(37.5%)
subjects presented with IHD and 15 subjects were observed
with severe SDB, out of which 4 (26.6%) subjects presented
with IHD. (P value >0.05)

Graph 2 shows prevalence of SDB based on acute stroke
subtype. In present study total 16 subjects with acute on set
stroke were analyzed, out of which 44 subjects were observed
with SDB. Total 44 subjects had acute infarct, out of which
33 subjects were observed with SDB and total 16 subjects had
acute ICH, out of which 11 subjects were observed with SDB.

According to above data prevalence of SDB in acute onset
stroke was 73.3%. Among them prevalence of SDB in acute
infarct was 75% and in acute ICH was 68.7%. (P value >0.05)

Graph 3 shows distribution of SDB severity based on acute infarct
subtype. In present study total 16 subjects had anterior circulation
infarct, out of which 3(18.7%) subjects were observed with mild
SDB, 8(50%) subjects were observed with moderate SDB and
5(31.2%) subjects were observed with severe SDB. Total 6
subjects had posterior circulation infarct, out of which 4(66.6%)
subjects were observed with mild SDB, 2(33.3%) subjects were
observed with moderate SDB. Total 11 subjects had lacunar in-
farct, out of which 1(9%) subjects were observed with mild
SDB, 2(18.1%) subjects were observed with moderate SDB and
8(72.7%) subjects were observed with severe SDB. (P value <0.05).

TABLE 1: Distribution of SDB severity in different age
group

Graph 1: Sex wise distribution of SDB severity based on
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TABLE 2: Prevalence of SDB in study subjects according to
their Addiction

Addiction Total SDB Subjects [Prevalence %
Smoker 6 5 83.3

Non Smoker 54 39 72.2
Alcoholic 20 17 85

Non Alcoholic {40 27 67.5

TABLE 3: Preval

ence of SDB in different BMI groups

BMI (kg/mt) _ [Total (n=60) [FDE,20PIects [prevalence %
20-24.99 29 17 58.62
25-29.99 16 14 87.50
>30 15 13 86.67

TABLE 4: Prevalence of SDB in study subjects based on

Neck Circumfere

nce

Neck
Circumference
(in cm)

Total (n=60) (5r|]3=|321£51;1bjects

Prevalence %

30-35 28 18 64.2
36-40 16 12 75
>40 16 14 87.5

TABLE 5: Prevalence of IHD in different SDB severity

groups

SDB SEVERITY (0B subjects WIth 4D |prevalence %
AHI 5-15 (Mild) 13 0 0.00

AHI 16-30 (Moderate) |16 6 375

AHI >30 (Severe) 15 4 26.6

‘ Age (in yrs)
SDB Severity 35-49 (n=8) |70-64 265 (n=20)
(n=16) Arund Svvke
AHI 5-15 (Mild n=13) |4 (50)* 6 (37.5) 3 (15)
AHI 16-30
(Moderate n=16) 460 6(37.5) 6(30) Graph 3: Distribution of SDB severity based on acute in-
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-
721
e
| e
&0
0
¥ Al
§ao [P
¥ 1 AL 1500 e rate n=18)
30
e
[Garerre metb)
§ 11
I
w
[
Ao Psterion Lacurar Infarct
Crmiutation {irtulytion
Nl nlant
STROKE SUBTYHE
Discussion

The present study was a hospital based observational cross
sectional study in Western Rajasthan assessing the prevalence
of SDB in acute stroke patients. We used standard full night
time polysomnography as a diagnostic tool. Polysomnography
was done within 2 week of onset of stroke after confirming
CT or MRI finding suggestive of acute stroke (Infarct or ICH).

The number of subjects studied were 60, out of these 32
(53.3%) were male and 28 (46.6%) were female. The mean
age of study population was 63.58+13.5 years, for male
was 59.28+13.25 years and for female was 68.5+11.38
years The mean BMI (Body Mass Index) of study sub-
jects was 26.93+4.3 kg/m? and mean neck circumference was
36.46+4.42cm.
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In present study overall prevalence of SDB in acute stroke pa-
tients was 73.3%. In males it was 81.2% and in females it
was 64.2%. The result demonstrates that prevalence of SDB
was more in males as compared to female subjects.

In male subjects 46.1% had mild SDB, 30.7% subjects had
moderate SDB and 23% had severe SDB while in female sub-
jects, 5.5% had mild SDB 44.4% had moderate SDB and 50%
had severe SDB. Severity of SDB was more in female subjects
as compare to male subjects. This difference may be due to
higher mean age (68.5+11.38) in female subjects as compare
to male subjects (59.28+13.25) in our study.

In this study, prevalence of SDB in older age group (=65 years)
was 76.9% followed by 72.7% in 50-64 years age group and
66.6% in  35-49 years age group. Among them in older age
group (=65 years), 55% had severe SDB while in 50-64 years
age group, 25% subjects had severe SDB and none of subject
had severe SDB in 35-49 years age group. The results show
that prevalence of SDB as well as severity of SDB was higher
in older age group. More severe SDB in >65 years age group
as compare to younger subjects was statistically significant
(p-value <0.05).

J Harbison et al (2002 ® observed in their study that SDB was
more common in older patients with acute stroke (>65 years)
v/s younger patients and mean AHI was higher in subjects
aged >65 years.

Seong Hawn Ahn et al (2013 2 demonstrated similar find-
ings. They found that overall prevalence of SDB in acute is-
chemic stroke was 63.1% and patients with SDB were older
and tended to be male as compare to patients without SDB.

A. Wierzbicka et al (2006 (® observed that overall sleep ap-
neas were present in 62.8% patients with stroke and there is
significant difference between the mean age of patients with
increased AHI and those with normal AHI.

In our study prevalence of SDB was higher in alcoholics (85%)
and in smokers (83.3%) as compare to non alcoholics (67.5%)
and non smokers (72.2%). Seong Hawn Ahn et al (2013 (49
observed that history of alcohol consumption and smoking was
significantly higher in patients with SDB as compare to patients
without SDB. Association of smoking and SDB in acute stroke pa-
tients was also supported by Claudio L. Bassetti et al (2006).0°7

Claudio L. Basseti et al (2006)">” concluded that “significant
differences between patients with AHI <10 and AHI >30 were
found in Age, male gender, BMI, Diabetes, Hypertension,
Coronary Artery Disease, Hypercholesterolemia, Smoking and
Macroangiopathic etiology of stroke. Seong Hawn Ahn et al
(2013 2 observed in their study that there was no difference
in BMI, Hypertension, Diabetes or Hyperlipidemia in patients
with SDB and without SDB.

In present study mean BMI of subjects with SDB was
27.74+4.4 kg/m? while mean BMI of subjects without SDB
was 24.72+3.13 kg/m?. Prevalence of SDB in BMI group <25
kg/m? was 58.6% while in higher BMI group >25 kg/m? prev-
alence of SDB was 87.1%. In BMI group <25 kg/m?, 17.6%
had severe SDB while in BMI group >25 kg/m?, 44.4% had se-
vere SDB. Above results show that SDB seems to be associated
with higher BMI in acute stroke patients. Prevalence of SDB as
well as severity of SDB was more in higher BMI group and this
difference was statistically significant (p-value <0.05). Claudio
Bassetti and Michael S. Aldrich (1999) ¥ revealed similar ob-
servations in their study.

In this study mean NC in SDB subjects was 37.22+4.33 cm
while in subjects without SDB was 34.37+4.11 cm and this
difference was statistically significant (p-value <0.05). Preva-
lence of SDB in subjects with NC in between 30-35 cm was
64.2%, 75% in subjects with NC in between 36-40 cm and
87.50% in subjects with NC >40cm. Subjects with NC >40cm
had more severe SDB (42.8% had AHI >30). In our study it

was observed that increased NC was associated with increased
prevalence of SDB and also increased severity of SDB. These
findings were supported by study done by J Harbison et al
(2002). 19

In present study prevalence of SDB in patients with acute
stroke was 73.3%, among them 29.5% had mild SDB, 36.6%
had moderate SDB and 34% had severe SDB. We divided
acute stroke into two sub groups acute infarct and acute ICH.
Prevalence of SDB in acute infarct was 75%, among them
24.4% had mild SDB, 36.6% had moderate SDB and 39.6%
had severe SDB. Prevalence of SDB in patients with acute ICH
was 68.7%, among them 45.4% had mild SDB, 36.6% had
moderate SDB and 18.1% had severe SDB.

Parra O et al (2000) ® reported that prevalence of SDB was
71% in patients with acute stroke. MA Martinez Garcia et al
(2004)"% & M.L. Sacchetti et al (2012)?® had similar obser-
vations. In recent published meta analysis by Johnson KG &
Johnson DC (2010)®, of 2343 patients of ischemic or hemor-
rhagic stroke and TIA, the frequency of SDB with AHI >5 was
72% and with AHI >20 was 38%.

Acute infarct subjects were further divided into three subtypes
a) anterior circulation infarct, b) posterior circulation infarct
and ¢) lacunar infarct. In this study prevalence of SDB in an-
terior circulation infarct was 76.1% among them 18.7% had
mild SDB, 50% had moderate SDB and 31.25% subjects had
severe SDB. In posterior circulation infarct prevalence of SDB
was 60% among them 66.6% had mild SDB, 33.3% had
moderate SDB and none of the subject has severe SDB. In la-
cunar infarct prevalence of SDB was 84.6% among them 9%
had mild SDB, 18.1% had moderate SDB and 72.7% subjects
had severe SDB. According to above data prevalence of SDB
was higher in lacunar infarct. Severity of SDB was also higher
in lacunar infarct as compared to anterior circulation and pos-
terior circulation infarct and this difference is statistically signif-
icant (p-value <0.05).

J Harbison et al (2002)* observed that patients with lacunar
stroke had worse SDB than those with anterior circulation cor-
tical strokes.

Early detection of SDB in acute stroke patients is relevant not
only because of high prevalence of SDB in stroke population
but also because of poorer outcomes after stroke, including
prolonged hospitalization, increased functional disabilities and
higher mortality in comparison to those patients without SDB.
©®9) CPAP is currently the first line treatment option for SDB as
it is non invasive, safe for the patients and usually well toler-
ated. It should be stressed that making diagnosis of SDB in
stroke patient is worthwhile even if adherence to CPAP would
be poor or surgical intervention is unfeasible. Diagnosis of SDB
also may be important for pharmacologic treatment, for some
medicines commonly used in stroke patients such as Benzodi-
azepine hypnotics or analgesics with muscle relaxing proper-
ties are strongly contraindicated in SDB.

This study shows that SDB has a high prevalence in subjects
with acute stroke and identify several factors that may be
associated with its presence in stroke population. Once diag-
nosed patient should be encouraged to introduced manage-
ment in order to halt progression and prevent complications.

Summary and conclusion

The study included 60 patients with acute stroke (Infarct or
ICH) who fulfilled the inclusion criteria. Overall prevalence
of SDB in acute stroke patients was 73.3% which was sig-
nificantly higher. Study more prevalent in male population
(81.2%) though association was not significant. included
32(53.3%) male subjects and 28(46.6%) female subjects. SDB
was Mean age of study population was 63.58+13.5 years and
patients with SDB was 64.18+13.46 years. Prevalence of SDB
is higher (76.9%) in older age group (=65 years). Severe SDB
was significantly higher in older age group (p value <0.05).
Mean BMI of total study population was 26.93+4.3 kg/m2.
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Mean BMI of subjects with SDB was 27.74+4.4 kg/m? while
mean BMI of subjects without SDB was 24.72+3.13 kg/m?.
Prevalence of SDB was more in higher BMI group and this dif-
ference was statistically significant (p-value <0.05).

Mean NC of study population was 36.46x4.42 cm. Mean NC
in SDB subjects was 37.22+4.33 c¢m while in subjects with-
out SDB was 34.37+4.11 cm and this difference was statisti-
cally significant (p-value <0.05). Increased NC was associated
with increased prevalence of SDB. In our study prevalence
of SDB is higher in alcoholics (85%) and in smokers (83.3%)
as compare to non alcoholics (67.5%) and non smokers
(72.2%). However, this association was not statistically sig-
nificant.

In present study prevalence of SDB in patients with acute
stroke was 73.3% among them 29.5% had mild SDB 36.6%
had moderated SDB and 34% had severe SDB. Prevalence of
SDB in acute infarct is 75% while prevalence of SDB in pa-
tients with acute ICH is 68.7%. There was no significant dif-
ference found in prevalence of SDB as well as severity of SDB
in between patients with acute infarct and acute ICH. In this
study prevalence of SDB in anterior circulation infarct was
76.1%. In posterior circulation infarct prevalence of SDB was
60% and in lacunar infarct prevalence of SDB was 84.6%.
Prevalence of SDB was higher in lacunar infarct. Severity of
SDB was also higher in lacunar infarct as compared to anterior
circulation and posterior circulation infarct and this difference
is statistically significant (p-value <0.05).

To determine whether SDB represent as an independent risk
factor for stroke, a large number of cases as well as controls
matched not only for age, gender and BMI but also for other
cardiovascular risk factors would be needed. We submit that
overnight screening for SDB should be routinely performed
in every patient after stroke and it should become diagnostic
tool.
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