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Is Sleep Apnea Worse in the Winter?
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Abstract

Objectives: The present study aimed to
investigate the seasonal variability of AHI values
among patients with sleep apnea.

Patients and Methods: In order to conduct the
retrospective study, we accepted 304 patients
(223 male and 81 female) between May 2014 to
May 2015 into our study at Mugla Sitki Kocman
University Medical faculty of sleep disorders
clinic. Patients were divided into four groups
according to the timing of the PSG: winter,
spring, summer, and autumn.

Results: We reviewed the records of patients,
including their PSGs, and found that their AHI
values were comparable across seasons. The
average AHI value for males was 34.95+ 29.95
and 21.88+2.76 for females; we observed no
significant statistical difference among the four
groups (both males and females) in ferms of
AHI.

Conclusion: Although patient complaints
increased due to exacerbation of diseases
such as asthma and allergic rhinitis in the winter,
this study did not reflect a significant change in
AHIl values. Therefore, PSG examinations do not
need to be repeated in different seasons.
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Introduction

Obstructive sleep apnea syndrome (OSAS) is the most
widely suffered sleep disorder after insomnia and is
increasingly common due to the prevalence of obesity.
It describes a situation in which breathing is briefly and
repeatedly interrupted for at least ten seconds, resulting
in a reduction of blood oxygen levels [1,2]. This occurs
when the muscles in the back of the throat fail to keep
the airway open, despite efforts to breathe [3]. Obstructive
sleep apnea can be caused by many factors, such as
adenotonsillar hypertrophy, allergies and viral respiratory
infections [4]. Furthermore, the prevalence of sleep apnea
increases due to allergic rhinitis and asthma [5]. As the
seasons change, sleep patterns change, and allergic
rhinitis and asthma are more common in the spring [6].

Polysomnography (PSG), a type of sleep study, is a multi-
parametric test used to examine eye movements, muscle-
brain-heart activity, oxygen saturation, position and nasal
flow during sleep [7]. The apnea-hypopnea index (AHI)
is the most common means to measure sleep apnea,
recording the number of apneas or hypopneas per hour
of sleep. A person’s AHI is classified as mild-moderate
or severe [8]. In this study, we aimed to determine and
compare patients’ AHI values, based on PSG tests, over
four seasons, independent of age, sex, body mass index
(BMI) and chronic obstructive pulmonary disease (COPD)
status.

Materials and Methods

Study Population

In order to conduct the retrospective examination, we
accepted 304 (223 male and 81 female) patients between
May 2014 to May 2015 into our study at Mugla Sitki
Kocman University Medical faculty of sleep disorders
clinic. We reviewed these patients’ records, including PSG
results, and participants were divided into four groups
according to the timing of the PSG: winter, spring, summer,
and autumn. We ensured that the groups were similar in
regards to age, sex and body mass index (BMI). In our
study, the exclusion criteria included patients with chronic
obstructive pulmonary disease (COPD). The patients’
AHI values were compared across seasons. The study
protocol has been approved by the Ethics Committee of
the University.

Polysomnography

All patients underwent technician-attended whole-night
polysomnography with EMBLA S4500 equipment in
the sleep laboratory of our hospital. Polysomnography
recordings were obtained between 10:00 pm and 06:00
am (8 hours). Six-channel electroencephalography
(two each: occipital, central, and frontal), right and left
electrooculography, electrocardiography, chin and right
and left tibialis muscle electromyography, oronasal
pressure, thoracal and abdominal respiratory efforts, pulse
oximetry, position, and snoring sound were recorded.
The polysomnographic data were scored manually by a

certified and experienced physician in accordance with the
American Academy of Sleep Medicine Manual for Scoring
Sleep and Associated Events, Version 2 [9]. Apnea was
scored when there was a drop in the peak signal excursion
by > 90% of pre-event baseline and the duration of the
> 90% drop in sensor signal was > 10 s. Hypopnea was
scored when the peak signal excursions dropped by >
30% of pre-event baseline for > 10 s in association with
either > 3% arterial oxygen desaturation or an arousal.
The AHI was calculated by dividing the number of apnea/
hypopnea events by the number of hours of sleep. Oxygen
desaturation index 3 (ODI3) was calculated by dividing the
number of 3% drops in oxygen saturation by the number
of hours of sleep. The minimum oxygen saturation was
noted.

Statistical Analysis

The data were processed and analyzed using SPSS-18
for Windows, Fisher’s Exact Test, Pearson Correlations,
and Pearson’s Chi-Square test; logistic regression
was used for the comparison of categorical and scale
variables, where p<0.05 was considered to be statistically
significant. Among the groups, variables that were found
to be statistically significant and variables that are not
conceptually compatible were added to the logistic
regression model.

Materials and Methods

Atotal population of 304 patients (223 male and 81 female)
with mean ages 0f 47.72 + 12.68 in males and 49.70+£12.15
in females was studied. Mean BMI was 30.26 + 5.16 in
males and 30.88+6.17 in females (Table 1). Mean age,
sex and BMI did not differ among the four groups Total
sleep duration was 380.16 £ 67.37 in males and 397,28
+ 58.0 in females (p=0.0501). We found that one season
did not differ from the others, although patient AHIs were
lowest in the spring and highest in the winter (Table 2,
Figure 1). AHIs were highest in male patients with sleep
apnea than female patients with sleep apnea (Figure 2).

Table 1
Patients with O5AS
Male Female

(n=223) [n=81)
Age 47.72+12 68 | 49.70x12.15
BRI 30.26 £ 5.16 30.88+6.17
Sleep 380.16x6737| 397,28 £ 58.0
Duration
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Table 2
Seasons AHI Scores Std. Deviation
[Mean)
winter 43,5285 30,92175
spring 30,5435 79 29450
miale SUMmMmer 32,1681 27,1401
autumn 36,5386 30,84256
Totally 34,8520 79 49444
winter 17,5045 21,73024
Spring 17,3957 1866176
e G 79,0417 79,43520
autumn 22 3917 78 05441
Totally 21,8827 24 86293
winter 35,2522 30,72465
Spring 26,9859 27,5456
Tt summer 31,6115 27,5003
gutumn 33,5071 30,5B4B7
Totally 31,4657 28, BBD36
Figure 1
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Discussion

In the present study, we have shown that patients with
OSAS are not affected by the seasons. Although not
statistically significant, we found that AHIs were lowest in
the spring and highest in the winter. This runs contrary
to some evidence in the literature indicating that patients
with OSAS are affected by the seasons [10-12], although
other sources have shown that patients with OSAS are
not affected by the seasons. For instance, Dempsey
demonstrated that airway infections and weather could
have an effect on sleep apnea, but that the changes
across the seasons had little effect on AHI values [13],
while Cassol reported that more sleep disorder breathing
events occurred in winter than in other seasons. They
observed that people stopped breathing more than 30
times an hour in the colder months [14]. However, these
differences may be associated with geographic location.
The fact that many of these researchers are from Brazil
and the USA could have affected their results. Our studies
were conducted in Mu?la, but the same study may vyield
different results in another province.

Although inflammation and oxidative stress are important
in the pathophysiology of OSAS, the relationship between
inflammation remains poorly understood. Many factors
affect the airway of a person with obstructive sleep apnea
syndrome. For example, atmosphere and sun cycles can
play a significant role in sleep quality [15]. Changes in
seasons also affect the issue in different ways. Additionally,
Kalra et al. found a high prevalence of snoring in young
women with atopy and a significant association with
asthma [11]. Similar studies have also shown that asthma
is a frequent comorbidity in patients with OSAS (12).
Similarly, Kalpaklioglu et al. reported that allergic rhinitis
is a risk factor for a high apnea-hypopnea index, and after
rhinitis treatment, a patient’s AHI and Epworth Sleepiness
Scale (ESS) scores will be reduced. They observed the
most significant difference in a group treated with nasal
steroid + antihistamine compared to the control group [16].

Several types of patients were included in this study,
although ensuring similarity of age, sex and BMI may be
considered one of its weaknesses. Here, using the same
patients’ PSG evaluation in different seasons would have
been better. However, this was not attempted, as it was not
covered by the study approval. In addition, patients who do
not suffer from asthma and allergic rhinitis may be enrolled
as a not statistical difference. At that time it could not be
a generalization. Allergic rhinitis is a common disease in
childhood [17], so if the study had been done in this age
group, the AHI index would have been higher in the winter.
Furthermore, we did not evaluate the complaints of the
patients in this study. If we had evaluated their complaints
by the subjective ESS test, results may have been more
meaningful or useful.

In the light of the data obtained from this study, we found
that seasons did not contribute to significant changes in
AHI values. Therefore, examination of PSG does not need
to be repeated in different seasons, especially among the
elderly and those without asthma and allergic rhinitis.
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