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When sleep fails: the functional impact of 
obstructive sleep apnea
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Introduction 
Obstructive sleep apnea syndrome (OSAS) 
is characterized by the recurrent collapse of 
the upper airway during sleep, resulting in a 
partial reduction (hypopnea) or total cessation 
(apnea) of airflow. These recurrent obstructive 
ventilatory episodes cause a decrease in the 
blood oxygen levels, leading to micro-arousals 
and consequently, sleep fragmentation 
and excessive daytime sleepiness1, with a 
significant impact on the quality of life. OSAS 
is a highly prevalent condition, estimated 

Objectives: Evaluate the correlation between the 
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snoring (VAS).
Study Design: Observational retrospective study.
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their quality of life.
Keywords: obstructive sleep apnea syndrome; 
snoring; functionality; functional capacity; 
functional impact; FOSQ-30.

Abstract



Portuguese Journal of Otorhinolaryngology - Head and Neck Surgery138

to affect approximately one in seven people 
worldwide2, and is more common in men3. 
The other risk factors include conditions 
that reduce the diameter of the pharynx or 
increase its collapsibility during sleep1. Obesity 
is one of the main risk factors as excess tissue 
deposition increases the extraluminal pressure 
in the upper aerodigestive tract, promoting 
airway collapse during sleep4. Other risk 
factors include advanced age, craniofacial 
abnormalities, alcohol, tobacco, or sedative 
use, and certain metabolic or genetic diseases. 
Diagnosis requires polysomnography (PSG) 
or a home sleep apnea test (HSAT). Severity is 
defined by the number of apneas/hypopneas 
per hour of sleep (apnea-hypopnea index - 
AHI); mild OSAS is defined as an AHI of 5-15 
events/hour, moderate OSAS as an AHI of 
15-30 events/hour, and severe OSAS as an 
AHI > 30 events/hour1,5. By causing recurrent 
hypoxemia during sleep, OSAS is associated 
with increased sympathetic nervous system 
activation and endothelial dysfunction5. This 
explains its association with a higher risk of 
cardiovascular, psychiatric, and metabolic 
diseases6,7. In addition to excessive daytime 
sleepiness and a greater predisposition 
to occupational and road accidents5, the 
high incidence of comorbidities in these 
patients highlights the impact of OSAS on 
the performance of basic, instrumental, and 
advanced activities of daily living. Considering 
the significant role OSAS can play in reducing 
the quality of life and causing functional 
impairment, this study sought to evaluate the 
correlation between the functional impact 
of OSAS and body mass index (BMI), neck 
circumference (NC), AHI, Epworth Sleepiness 
Scale (ESS), and the visual analogue scale for 
snoring (VAS).

Materials and Methods
A retrospective observational study 
was conducted at the Department of 
Otolaryngology (ENT) of the Loures-Odivelas 
Local Health Unit (ULSLOD) in Lisbon. The 
sample included adult patients treated at ENT 
outpatient clinics with a diagnosis of OSAS by 

Type I PSG or Type III HSAT between January 
2020 and December 2024, whose data were 
subsequently analyzed.
Sociodemographic and polysomnographic 
data were collected by reviewing electronic 
medical records. Patients were subsequently 
invited to the clinic to obtain clinical and 
anatomical measurements and complete 
missing or outdated questionnaires. Exclusion 
criteria included being under 18 years of age, 
primary snoring, upper airway resistance 
syndrome, prior upper airway surgery, or 
adequate adherence to positive airway 
pressure (PAP) ventilation. Consequently, 
the questionnaires were administered to 
all patients with sleep apnea who were not 
receiving effective treatment. The following 
parameters were considered: age, sex, BMI, 
AHI, NC, ESS, and VAS. The functional impact 
was measured using the Functional Outcomes 
of Sleep Questionnaire-30 (FOSQ-30)6. This 30-
item self-administered questionnaire evaluates 
the impact of sleepiness on functioning 
and quality of life across five main domains: 
activity level (9 items), general productivity (8 
items), vigilance (7 items), social relationships 
(2 items), and intimacy and sexual function 
(4 items). Each question offers four response 
options based on the degree of disability 
or difficulty, where lower scores indicate 
greater impairment. For most questions, 
the patients can select 'not applicable' if the 
activity is not part of their daily routine. The 
final score is calculated by summing the 
weighted averages for each domain, ranging 
from a minimum of 5 to a maximum of 20. 
Therefore, higher scores indicate better 
perceived functioning and quality of life6. Total 
scores below 18, or a 2-point change in the 
total score between assessments of the same 
patient, indicate that daytime sleepiness is 
impacting the functioning and quality of 
life7,8. This questionnaire is currently being 
validated in Portuguese. This assessment was 
supplemented with standardized evaluation 
scales for daytime sleepiness (ESS) and 
snoring intensity (VAS). For the ESS, values 
greater than 10 were considered indicative 
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of excessive daytime sleepiness9. A statistical 
analysis was implemented using SPSS® 
version 25 software (Statistical Package for 
the Social Sciences - IBM Corp. Released 2017, 
Armonk, NY). The analysis used univariate 
Spearman correlation coefficients to evaluate 
the relationship between variables and the 
Kruskal–Wallis test for group comparison; 
statistical significance was set at p < 0.05.

Results
The sample included 64 patients diagnosed 
with OSAS aged between 22 and 75 
years (mean: 51.89 ± 10.74 years) and was 
predominantly male (n = 44; 69%).
Most individuals were overweight (BMI: 25–29.9 
kg/m2) [n = 36; 56%], with a mean BMI of 28.14 
± 3.46 kg/m². The mean neck circumference 
was 40.71 ± 3.58 cm. In descending  order 
of frequency, the distribution of OSAS was: 

moderate OSAS (n = 31; 48%), mild OSAS (n = 21; 
33%), and severe OSAS (n = 12; 19%). The mean 
AHI was 22.47 events/hour (range: 5–109.6). 
The mean scores for daytime sleepiness (ESS), 
snoring intensity (VAS), and the functional 
impact of daytime sleepiness (FOSQ-30) 
were 10.34 ± 5.21, 8.11 ± 1.66, and 16.40 ± 3.16 
points, respectively. Table 1 summarizes the 
population characteristics.
Spearman's correlation coefficient was used to 
evaluate the correlation between the variables 
(BMI, NC, AHI, ESS, VAS) and FOSQ-30 score. 
A strong negative correlation was observed 
between the FOSQ-30 and the ESS (r = −0.714; 
p < 0.001) and a moderate negative correlation 
between the FOSQ-30 and the VAS (r = −0.347; 
p = 0.005). There were weak, statistically non-
significant correlations for AHI, BMI, and NC (r 
= −0.029, p = 0.821; r = 0.137, p = 0.283; r = 0.115, p 
= 0.368, respectively). 

Table 1
Summary of Population Characteristics

N
(out of 64)

% Mean ± standard deviation
(if applicable)

Age (years) NA NA 51,89 ± 10,74

Sex

Male 44 69% NA

Female 20 31% NA

BMI (kg/m2) NA NA 28,14 ± 3,46 

BMI Classification

Normal (18 - 24.9) 10 16% NA

Overweight, 25 - 29.9 36 56% NA

Obesity, ≥ 30 18 28% NA

AHI (events/hour) NA NA 22,47*

OSAS Severity

Mild (5-14.9) 21 33% NA

Moderate (15-29.9) 31 48% NA

Severe (≥30) 12 19% NA

Neck Circumference (cm) NA NA 40,71 ± 3,58

Epworth Sleepiness Scale NA NA 10,34 ± 5,21

Snoring Visual Analogue Scale NA NA 8,11 ± 1,66

FOSQ-30 NA NA 16,40 ± 3,16

N/A – Not applicable.
* The average AHI is presented without standard deviation due to high sample variability, using the minimum and maximum as indicated 
in the text.
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Figure 1
Spearman correlation graphs between the variables considered and the FOSQ-30 score. Only the ESS 
and VAS showed a statistically significant negative correlation with the FOSQ-30.

These correlations are shown in Figure 1. 
The functional impact of different OSAS 
severities and BMI categories was studied 
using the Kruskal–Wallis test. No statistically 
significant differences were observed in the 
FOSQ-30 scores between the different OSAS 
severity groups (χ2 = 1.053; df = 2; p = 0.591) or 
BMI categories (χ2 = 1.2697; df = 2; p = 0.531). The 
distribution of the FOSQ-30 in these groups is 
shown in Figure 2.

Discussion
Several studies demonstrate an improvement 
in the quality of life following treatment for 
sleep apnea (including PAP10, upper airway 
surgery11, and/or mandibular advancement 
devices12). However, there are few articles 

investigating which parameters are associated 
with the greatest functional impact and 
poorest quality of life in patients with OSAS, 
which supports the relevance of this research. 
Our sample showed a negative correlation 
between daytime sleepiness and quality of 
life. Thus, as daytime sleepiness symptoms 
intensify in the patients' daily lives, their 
perceived functioning decreases. Che-Morales 
et al.13 found that the main predictors of 
functional impact were daytime sleepiness, 
supporting our results, and the presence 
of major depressive disorder. Similarly, to 
identify the potential confounding factors, 
Silva et al.14 compared several quality-of-life 
scales in patients with OSAS and found that 
the functional impact of OSAS is driven by 



Volume 64 . Nº2 . June 2026 141

daytime sleepiness as measured by the ESS.
We also found that the snoring intensity, as 
measured by the VAS, correlates negatively 
with FOSQ-30 scores, indicating that the 
subjective perception of intense snoring is 
associated with a lower quality of life. This 
association may be explained by the inherent 
stigma and negative social perceptions 
attached to individuals who snore. 
In our sample, we identified no significant 
relationship between AHI and overall FOSQ-30 
scores, questioning whether the OSAS severity 
accurately predicts the functional impact in 
these patients. Studies from Portugal on the 
quality of life in patients with OSAS are limited. 
Notably, Gonçalves et al.15 used the Short 
Form-36 Health Survey (SF-36) and sought 
to understand if quality of life correlated with 
AHI and minimum oxygen saturation during 
sleep. Similarly to our results, these authors 
also found no correlation between a higher 
AHI and worse quality of life. Comparisons 
between OSAS severity groups also failed 
to show a link between increased severity 
and worse FOSQ-30 results, as previously 

mentioned. Consequently, AHI appears to be 
an insufficient marker of OSAS severity as it 
does not fully capture the disease's impact on 
patients' daily lives.
Consistent with the findings of Izci et al.16 we 
found no statistically significant correlation 
regarding the impact of BMI. Additionally 
the neck circumference seems to have no 
functional impact and there is no literature 
available on this association.
Our results highlight the need to consider 
multiple clinical and polysomnographic 
parameters when evaluating patients with 
OSAS. These findings support growing 
evidence that sleep apnea severity is 
multidimensional, requiring an approach 
that integrates different pathophysiological 
and clinical phenotypes along with the real-
world functional impairment of patients. This 
complexity is not captured by the AHI-based 
severity alone; therefore, the systematic use of 
functional questionnaires, such as the FOSQ-
30 is essential during routine clinic visits. This 
will allow for a more personalized approach 
centered on the actual impact this disease 

Figure 2
FOSQ-30 distribution graphs based on OSAS severity/BMI. No statistically significant difference was 
found between FOSQ-30 scores based on OSAS severity groups and BMI categories



Portuguese Journal of Otorhinolaryngology - Head and Neck Surgery142

has on the patients' daily lives. This study has 
some drawbacks. Its retrospective design 
and small sample size (particularly regarding 
patients with severe OSAS) may introduce a 
selection bias and limit the statistical power 
of the associations. Additionally, the scale 
used to evaluate the functional impact is 
currently being validated for the Portuguese 
language, which may limit its applicability. It is 
also important for future research to account 
for uncontrolled confounding factors, such 
as sleep habits and hygiene, insomnia or 
depressive symptoms, alcohol and sedative 
consumption, and the burden of comorbid 
cardiovascular, respiratory, and metabolic 
conditions. This more comprehensive 
approach will be critical to understanding 
other factors contributing to functional 
impairment in OSAS.

Conclusion
This study highlights that daytime sleepiness 
and snoring intensity are the main predictors 
of the functional impact in patients with 
OSAS, regardless of the disease severity 
as measured by PSG using the AHI. These 
findings underscore the limitations of relying 
solely on the AHI when assessing the disease 
severity. Therefore, functional assessment 
scales (such as the FOSQ-30) and symptoms-
based measures (such as the ESS) should be 
incorporated into routine clinical evaluation, 
promoting an approach that more accurately 
reflects the real impact of sleep apnea on the 
patients’ quality of life.
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