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Background: Sleep complaints are common in the geriatric age group with more than half of the elderly endorsing a
complaint about their sleep quality. The most common complaint is difficulty with maintenance of sleep.

Methods: This study was conducted on 100 apparently healthy elderly subjects (above 50 years). Sleep study was conducted
in the sleep laboratory, Chest Department, Tanta University Hospital at night during sleep for at least 6 hours. Patients with
apnea hypopnea index (AHI) >5 events/hour (Group II) underwent another diagnostic study in the sleep laboratory in the
second night after insertion of Swan Ganz catheter. Therapeutic study was done on the 3rd night for these patients for CPAP
titration.

Results: The mean values of age in Group I (subjects with AHI <5 events/hour was 57.8615.83 years, while in Group II it was
63.231£8.04 years. Age was significantly higher in group II compared to group 1. The prevalence of mild AHI (5-15) event/ hour
was 36% and 25% in men and women respectively. The prevalence of moderate AHI (16-30) event/ hour was 18% and 7% in
men and women respectively. The prevalence of severe AHI (> 30) was 12.5% and 2% in men and women respectively. The
mean value of cardiac output (CO) L/mnin, mean arterial blood pressure (MAP), pulmonary artery pressure (PAP) and
pulmonary capillary wedge pressure (PCWP) mmHg. were 4.51£0.08, 86.12+1.53, 21.59£3.51 and 13.03%0.6 in group II before
CPAP respectively and 5.01+0.09, 85.23%1, 17.76%1.28 and 12.33%0.53 after CPAP respectively.

Conclusions: A significant positive correlation was found between apnea hypopnea index (AHI) and age indicating that age
is a risk factor for sleep-related breathing disorders. The incidence of sleep-breathing disorders was higher in men than in
women. CPAP caused significant improvement in sleep breathing disorders and hemodynamic parameters in the studied
elderly subjects.

INTRODUCTION cognitive impairment, systemic hypertension, pulmonary
hypertension, myocardial infarction, cardiac arrhythmias,
and increased risk of motor vehicle crashes.
Sleep-disordered breathing was assessed using the apnea-
hypoapnea index (AHI), defined as the average number of
apneic plus hypoapneic episodes per hour of sleep. The
apnea hypopnea index, also referred to as the respiratory
disturbance index (RDI), is the most common index used to
describe and quantify sleep disordered breathing (SDB).()

Obstructive sleep apnea syndrome (OSAS) is a part of a
collection of sleep-related breathing disorders, that include
snoring, upper airway resistance syndrome.() In this
syndrome there is not only repetitive upper airway
obstruction during sleep, during which the subject
continues to make efforts against a closed upper airway
during sleep but also, is accompanied by an array of
daytime symptoms dominated by excessive daytime

sleepiness. The clinical sequalae of untreated OSAS are Sleep complaints are common in the geriatric age group.®
often severe and include daytime hypersomnolence,
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with more than half of the elderly endorsing a complaint
about their sleep quality. The most common complaint is
difficulty with maintenance of sleep. Reports of poor sleep
correlate strongly with health complaints and depressive
symptoms. There are many reasons that the ability to sleep
decreases with age. Two main reasons are changes in
circadian rhythms and the presence of sleep disorders.® In
a meta-analytic review of polysomnographic data, several
studies® showed that older women may objectively sleep
better than older men, although older women complain
more about their sleep than older men.)

Sleep-disordered breathing (SDB) has been assumed to be a
condition associated primarily with men. In clinical
samples, the ratio between men and women of the
prevalence of SDB has been considered to be about 10:1.®)
Most estimates of the male/female ratio in the general
public range between 2:1 and 4:1.

Treatment with CPAP breathing could normalize
hemodynamic disorders in patients with sleep apnea
syndrome (SAS) and may perhaps prevent development of
cor pulmonale. CPAP increases pulmonary intravascular
but not transmural, true pressure. Treatment of obstructive
sleep apnea syndrome (OSAS) caused a reduction in
daytime mean arterial pressure and diastolic blood
pressure, associated with a reduction of vascular
resistance.(9) Some investigators have reported an
immediate decrease in nocturnal and morning awake intra-
arterial blood pressure after CPAP therapy.(0)

PATIENTS AND METHOD

Patient characteristics: This study was conducted on 100
apparently healthy elderly persons (50 years or more), they
were admitted in sleep laboratory, Chest Department,
Tanta University Hospitals. Subjects were divided into 2
groups after sleep study was done as follow:

Group I: included 72 subjects who had AHI < 5
events/hour.

Group II: included 28 subjects who had AHI = 5
events/hour, they underwent CPAP auto titration.

Methods

Sleep study: It was conducted in the sleep laboratory, Chest
Department, Tanta University Hospital at night during
sleep for at least 6 hours. Patients with AHI > 5
events/hour underwent another diagnostic study in the
sleep laboratory in the second night after insertion of Swan
Ganz catheter. Therapeutic study was done on the 3rd
night for these patients for CPAP auto-titration. The study
was done using Auto Set portable II plus system (ResMed,
Australia).

Statistical analysis: All results in this study are presented
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in mean * standard deviation. Comparison between 2
groups was done using t-test between group I & group II,
and paired t-test between group II before & after CPAP.
The correlation between different parameters was done
using Pearson test. The difference was considered
significant when p <0.05.

RESULTS

Group I: included 72 subjects, 34 males and 38 females.
Their ages ranged between 50 and 73 years with a mean of
57.86+5.83 years (45 subjects aged < 60 years and 29
subjects aged > 60 years). They had apnea index < 5
events/hour.

Group II: included 28 subjects, 20 males and 8 females.
Their ages ranged between 51 and 77 years with a mean of
63.23+8.04 years (8 subjects aged < 60 years and 18 subjects
aged > 60 years). They had AHI > 5 events/hour, they
underwent CPAP auto titration.

The mean values of age were 57.86+5.83 years and
63.23+8.04 years, group I and II respectively. Age was
significantly higher in group II compared to group I (Fig. 1)
while body mass index was 27.8 in group I and 29.1 in
group II. There was no statistical significant difference in
the two studied groups.
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Fig 1. Age in years in the two studied groups.

The prevalence of sleep apnea syndrome was classified
according to severity into:

e Mild (AHI 5-15 event/h), it was found in 15 subjects
out of 28 (53.6%).

e  Moderate (AHI 16-30 event/h), it was found in 7
subjects out of 28 (25%).

e  Severe (AHI > 30 event/h), it was found 6 subjects out
of 28 (21.4%).

141



In the present study, the prevalence of mild AHI (5-15)
event/hour was 36% and 25% in men and women
respectively and the prevalence of moderate AHI (16-30)
event/hour was 18% and 7% in men and women
respectively while the prevalence of severe AHI (> 30) was
12.5% and 2% in men and women respectively.

The mean values of AHI, Al and respiratory irregularity
index (account of the number of sudden increases in
ventilation) were 3.35%1.29, 2.16+2.67 and 22.86+10.69
event/hour in group I respectively and 28.54+13.41,
17.65+12.09 and 35.08+14.2 in group II respectively. These
parameters were found to be significantly higher in group
IT compared to group I (p<0.05) (Fig. 2).
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Fig 2. Statistical comparison of sleep breathing
disorders in the two studied groups.

Significant positive correlation was found between AHI
and: age, BMI and respiratory irregularity index (r = 0.34,
033 and 0.39 respectively and p <0.05) (Fig. 3).
Insignificant positive correlation was found between age
and: BMI and respiratory irregularity index (r =-0.13, 0.09
respectively and p > 0.05).

70

60

50

40

AH|

30 *

Age in years

Fig 3. Correlation between AHI events/hour
and age in years.

Cardiac output (CO) L/min was found to be significantly
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increased after CPAP. Mean arterial blood pressure (MAP),
pulmonary artery pressure (PAP) and pulmonary capillary
wedge pressure (PCWP) mmHg. were found to be
significantly decreased after CPAP (Fig. 4).
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Fig 4. Hemodynamic parameters before & after
CPAP in group I1.

Significant positive correlation was found between AHI
and pulmonary artery pressure (PAP) (r = 0.86 and
p <0.05) (Fig. 5).
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Fig 5. Correlation between pulmonary artery pressure
mmHg. and AHI events/hour in group II.

DISCUSSION

Aging is per se associated with a decrease in the quality of
sleep; SDB may further disrupt the sleep architecture in
older subjects. The prevalence of obstructive sleep apnea
(OSA) increases with aging; available study report
prevalence rate of
11 - 62 %.01) In the present study, the number of subjects
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having SAS (AHI =5) was 28 subjects out of 100. In one of
the largest studies, 427 community dwelling elderly were
randomly selected and studied.(1213) The prevalence rate of
sleep-disordered breathing was 24 % with AI 25 per hour of
sleep (with a mean of apnea index of 13) and 81% AHI =5
per hour of sleep (mean AHI of 38). In another large
study,(4 it was found that 55% of 229 residents from two
retirement villages in Australia had five or more
respiratory disturbances in sleep. Both studies, however,
indicate that respiratory disturbances in sleep are very
common in the elderly.

On the basis of sleep laboratory criteria alone (AHI 2 5) it
has been observed that older people have a greater
prevalence of apneas during sleep than the young, and
more than five respiratory pauses per hour have been
found among at least one-third of the elderly.(1315

Some studies have found OSA to be highly prevalent in
people older than 65 years of age. In the first large
population-based study of older people, some authors(?
conducted home polygraphy on 427 men and women aged
65 to 95 years. OSA (AHI = 10 event/hour) occurred in 70%
of the men and 56% of the women, approximately 3-fold
higher than the prevalence estimates for OSA in middle
age.

The higher male risk of OSA was explained by clear sex
differences in upper airway shape and genioglossal muscle
activity during the awake state, in craniofacial
morphology, and pattern of fat deposition.(16)

Pulmonary arterial hypertension was defined as
pulmonary artery pressure of >20mm Hg. Precapillary
pulmonary hypertension was defined as pulmonary artery
pressure >20 mm Hg associated with a pulmonary
capillary wedge pressure of <15 mm Hg.(17) Acute increases
in pulmonary artery pressure (PAP) secondary to repeated
episodes of upper airway obstruction and alveolar hypoxia
during sleep have been documented in patients with
obstructive sleep apnea (OSA) syndrome.(8)

In agreement with the present work, some authors(9)
examined thirty-seven patients (35 men and two women)
with obstructive sleep apnea syndrome (OSAS) without
any known cardiovascular and lung disease by Doppler
echocardiography. Eight of the 37 (21.6%) patients
experienced daytime pulmonary hypertension, and all of
them had severe (OSAS) with an AHI of > 30. After CPAP,
the reduction in mean PAP was observed without any
change in BMI of the patients.

In contrast, there are other studies) with negative results
in terms of the effect of CPAP treatment on pulmonary
hemodynamics; however, these studies have included OSA
patients with COPD as well and it is possible that these
patients have fixed pulmonary hypertension due to
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structural changes and remodeling of pulmonary
vasculature. One might speculate that CPAP treatment
may prevent further increases in PAP in such a cohort of
patients with COPD and OSA.

In Conclusion a significant positive correlation was found
between apnea hypopnea index (AHI) and age indicating
that age is a risk factor for sleep-related breathing
disorders. The incidence of sleep-breathing disorders was
higher in men than in women. Pulmonary arterial
hypertension is frequently observed in patients with OSA.
CPAP treatment reduces raised pulmonary artery pressure
due to obstructive sleep apnea in the elderly.

Sleep study is recommended for elderly persons who have
manifestations of sleep apnea especially daytime hyper
somnolence to improve their quality of life.
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