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Study Objectives: The aim of this study was to verify the reliability and validity of the Spanish short version of the Functional Outcomes of Sleep
Questionnaire (FOSQ-10SV) in Peruvian patients with obstructive sleep apnea (OSA).

Methods: Participants underwent physical examinations, completed the FOSQ-10SV, and polysomnography tests were carried out.

Results: A total of 672 patients were analyzed, 75 females (11%), mean age 50.5 + 13.8 years. A total of 563 patients (84%) had OSA. The mean FOSQ-
10SV score was 15.96 + 3.23. The FOSQ-10SV Cronbach alpha was 0.84 and two significant factors were extracted in the factor analysis—both factors
explained a variance of 43% and 14%. A significant correlation was found between the FOSQ-10SV score and the apnea-hypopnea index. Patients with more
severe disease have a lower FOSQ-10SV score (P = .003). Ninety-nine patients with OSA who started continuous positive airway pressure treatment were
followed, and we observed an improvement in the FOSQ-10SV score from pretreatment to posttreatment (P < .001).

Conclusions: The FOSQ-10SV has internal consistency, construct validity, and the sensitivity to change in Peruvian patients with OSA who

undergo treatment.
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BRIEF SUMMARY

patients suspected to have OSA.

Current Knowledge/Study Rationale: Obstructive sleep apnea (OSA) is a chronic disease that affects quality of life (QOL). Thus, we evaluated the
reliability and validity of a Spanish short version of the Functional Outcomes of Sleep Questionnaire (FOSQ-10SV) in a clinical population of Peruvian

Study Impact: The FOSQ-10SV has an internal validity and construct validity in patients with OSA. The FOSQ-10SV has the sensitivity to change in
patients with OSA who started continuous positive airway pressure treatment.

INTRODUCTION

The classification of sleep-related respiratory disorders pro-
posed by the American Academy of Sleep Medicine (AASM)
includes obstructive sleep apnea (OSA), central apnea syn-
drome, and related hypoventilation disorders."? The prevalence
of OSA in the general middle-aged population is 2% to 6% and
in the population between age 70 to 100 years 15% to 26%.*¢
OSA is caused by a partial or complete obstruction of the up-
per airway during sleep, leading to an intermittent oxygen
desaturation, electroencephalographic microarousals, sleep
fragmentation, daytime sleepiness, neurocognitive changes,
and poor quality of life (QOL).” The most frequent symptoms
are intense snoring, respiratory pauses with choking during
sleep, and daytime sleepiness. Medical information has con-
sistently documented that OSA is a risk factor for high blood
pressure, cerebrovascular and heart disease, traffic accidents

Journal of Clinical Sleep Medicine, Vol. 14, No. 4

while driving due to sleepiness, and death due to myocardial
infarction or stroke.® '

Researchers have designed instruments to evaluate the ef-
fect of sleep disorders on the multidimensional concept of QOL
from the patient’s perspective." The tools provide complemen-
tary information from that obtained by conventional clinical
practice methods. Among QOL questionnaires, the best known
is the SF-36 or Short Form-36.">!¢ Those specifically oriented
toward OSA include the Calgary Sleep Apnea Quality of Life
Instrument (SAQLI),"” Obstructive Sleep Disorders-6 Sur-
vey (OSD-6),"® Functional Outcomes of Sleep Questionnaire
(FOSQ),” and Pediatric Obstructive Sleep Apnea Instrument
(OSA-18), used in the pediatric population.?” The purpose of
this study was to establish the reliability and validity of a Span-
ish short version of the Functional Outcomes of Sleep Ques-
tionnaire (FOSQ-10SV) in a clinical population of Peruvian
patients suspected to have OSA.

April 15, 2018



Downloaded from jcsm.aasm.org by 49.145.234.186 on March 23, 2022. For personal use only. No other uses without permission.

Copyright 2022 American Academy of Sleep Medicine. All rights reserved.

J Rey de Castro, E Rosales-Mayor and TE Weaver

METHODS

The population recruited for the study all presented to the Sleep
Laboratory, Clinica Anglo Americana, Lima-Pert between
2012 to 2016 for evaluation of suspected OSA. Patient informa-
tion was prospectively registered in a database program, and
all patients completed the FOSQ-10SV before an initial inter-
view as a component of the laboratory’s protocol. The medical
interviews were conducted by a pulmonologist and breathing
sleep disorders specialist. The Institutional Bioethics Commit-
tee of the Clinica Anglo Americana approved the study and all
patients authorized their participation by signing an informed
consent form.

Supervised polysomnography (PSG) was performed be-
tween 15 and 30 days after the initial interview using the Easy
II and Easy III devices (Caldwell Inc, Kennewick, Washing-
ton, United States). The PSG included recording the follow-
ing channels: electroencephalogram (F4-M1, C4-M1, 02-M1),
bilateral electro-oculogram, chin electromyography, flow with
thermistor and nasal cannula/pressure sensor, snore micro-
phone placed in the pretracheal area, respiratory effort with
thoracic and abdominal bands, pulse oximeter with sampling
time of 4 to 5 seconds, electrocardiogram in Lead 11, bilateral
surface electromyography of the tibialis anterior, and body po-
sition sensor. Guidelines published by the American Academy
of Sleep Medicine were used to score sleep stages and respira-
tory events.”!

We excluded patients with a previous diagnosis of OSA and
patients receiving treatment with continuous or bilevel positive
airway pressure or mandibular advancement devices. We also
excluded all patients with other primary sleep-related disor-
ders, circadian rhythm disorders, nightshift workers, and those
with any physical or psychological condition that could alter
the normal sleeping pattern.

The PSG studies were both conventional PSG and split-
night PSG (SN-PSG). According to Sanders et al.,”? there is
no significant difference in the apnea-hypopnea index (AHI)
calculated during the first 2 hours of sleep and the total sleep
time. Likewise, there is no significant difference between the
maximal desaturation values in rapid eye movement sleep ob-
tained during the first 2 hours of recording and the full-night
recording. A paper from Khawaja et al.”® established the cor-
relation of the AHI obtained in the first 2 hours of the study
with the total sleep times was consistent (» = .92). The value of
the receiver operating characteristic curve in 2 hours using the
SN-PSG with AHI > 5 events/h was 0.93. Considering these
arguments, the results obtained by conventional PSG tests
and SN-PSG were analyzed jointly. OSA diagnosis was es-
tablished using criteria from the American Academy of Sleep
Medicine**: mild, AHI 5 to < 15 events/h, moderate, AHI 15
to < 30 events/h, and severe, AHI > 30 events/h. Patients with
primary snoring and/or AHI <5 events/h were categorized into
the non-OSA group.

Functional Outcomes of Sleep Questionnaire

The original Functional Outcomes of Sleep Questionnaire
(FOSQ) was developed by Weaver et al. in 1997." It is a self-
administered tool designed to quantify the effect of disorders
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of excessive daytime sleepiness on the activities of everyday
living. The FOSQ evaluates five dimensions: general produc-
tivity, social, vigilance, intimacy, and intimate and sexual rela-
tionships in a total of 30 questions. Ferrer et al.”* developed the
Spanish version in order to form a preliminary evaluation of
the acceptability and reliability of the FOSQ in Barcelona. The
reliability of the questionnaire exceeded the standard proposed
for the performance of individual comparisons with a Cron-
bach alpha > 0.9. The results indicated that the Spanish version
is conceptually equivalent to the original, presenting similar
reliability and validity. Vidal et al.?® applied this validation in
healthy persons and those suspected to have OSA. Significant
differences were found in both groups in all subscales except
that used to measure social relationships. Moderate correla-
tions were obtained between the FOSQ and the AHI (r = —.54
and P = .05). The authors concluded that the Spanish version
of the FOSQ was a good evaluation instrument for the effect
of sleepiness on the activities of everyday life when OSA is
suspected.

Spanish Short Version of the Functional Outcomes of
Sleep Questionnaire (FOSQ-10SV)

A short version of the FOSQ, developed in English (the FOSQ-
10) was designed based on the original in order to have a
shorter and easier-to-use instrument.?” After selecting 10 ques-
tions from the 5 dimensions, the questionnaire was applied in
patients receiving continuous positive airway pressure (CPAP)
treatment for OSA. The internal consistency was o= 0.87. The
pretreatment correlation between the FOSQ-39 and FOSQ-10
was 7 = .96. After 3 months of treatment with CPAP, the cor-
relation was » = .97 (P < .0001). The authors concluded that
the FOSQ-10 is a consistent psychometric instrument that per-
forms in a manner similar to that of the long version.

The Spanish short version (FOSQ-10SV; Table 1) was de-
signed based on the validated version in Spanish.?*2¢ The fol-
lowing two modifications were made from the English version
by Chasens et al.,”” under the supervision of Dr. Weaver:

* Question 3: “;Tiene dificultad para conducir un
vehiculo de motor durante periodos cortos (menos de
una hora) porque se cansa o se duerme?”” was changed
to “¢Tiene dificultad para conducir un vehiculo de
motor durante distancias cortas menores de 160 km
porque esta cansado o con suefio?”’

* Question 4: “;Tiene dificultad para conducir un
vehiculo de motor durante periodos largos (mas de 1
hora) porque se cansa o se duerme?” was changed to
“;Tiene dificultad para conducir un vehiculo de motor
durante distancias largas mayores de 160 km porque
esta cansado o con suefio?”

The same system proposed by Chasens et al.?” was used to
obtain the total score. A mean weighted item score was first
computed for those subscales with more than one item. This
prevented the distortion of the score resulting from missing
responses. The total score was derived by calculating the
mean of the subscale scores and multiplying that mean by
5. Dr. Weaver authorized the use of the questionnaire for
this study.
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Table 1—Items included in the Spanish short version of the Functional Outcomes of Sleep Questionnaire.

Item | Questions in Spanish

1 ¢ Tiene dificultad para concentrarse en lo que hace porque esta cansado/a o con suefio?

¢ Tiene generalmente dificultad para recordar cosas porque esta cansado/a o con suefio?

¢ Tiene dificultad para conducir un vehiculo de motor durante distancias cortas (menos de 160 km) porque esta cansado o con suefio?

¢ Tiene dificultad para conducir un vehiculo de motor durante distancias largas (mas de 160 km) porque esta cansado o con suefio?

¢ Tiene dificultad para ir de visita a casa de sus familiares 0 amigos porque se cansa o duerme?

¢Se ha visto afectada su relacion con su familia, amigos o compafieros de trabajo porque esté cansado/a o con suefio?

¢ Tiene dificultad para ver una pelicula o un video porque se cansa o se duerme?

¢ Tiene dificultad para estar tan activo/a como desearia por la noche porque esta cansado/a o con suefio?

©O© | o | N ool |~ W N

¢ Tiene dificultad para estar tan activo/a como desearia por la mafiana porque esta cansado/a o con suefio?

—_
o

¢ Se ha visto afectado su deseo sexual o de intimidad porque esta cansado o con suefio?

Statistical Analysis

Stata 10.0 (StataCorp, College Station, Texas, United States)
was used for statistical analysis. Data were analyzed as n (per-
cent) for categorical variables and mean + standard deviation
for continuous variables. To compare the mean of the two sam-
ples, Student ¢ test was used. To compare the means of more
than two samples, analysis of variance (ANOVA) was used.
The degree of correlation between continuous variables was
calculated using the Pearson correlation. The internal consis-
tency was measured with the Cronbach alpha and the construct
validity with the factor analysis. A value of P <.05 was consid-
ered statistically significant.

RESULTS

Between 2012 to 2016 a total of 819 adult patients were evalu-
ated for OSA. One hundred forty-seven patients were excluded
(Figure 1). All patients underwent PSG. Finally, 672 patients
were included in the analysis; 563 (83.8%) had OSA and 75
(11.2%) were women. The population characteristics are pre-
sented in Table 2.

Description of FOSQ-10SV

In the correlation analysis between the FOSQ-10SV score and
the main PSG variables such as AHI (Figure 2) and sleep time
with oxygen saturation below 90% (T90), the Pearson r values
obtained were —.135 (P <.001) and —.102 (P = .008), respectively.
The mean FOSQ-10SV score of all patients was 15.96 + 3.23,
and in patients with and without OSA was 15.88 + 3.20 and
16.35+3.39 respectively (¢ test P=.160). The FOSQ-10SV scores
according to OSA severity were: mild 16.39 + 3.04, moderate
16.36 + 2.98, and severe 15.45 + 3.30 (ANOVA P = .003). The
Pearson correlations between FOSQ-10SV according to OSA
severity were —1795 (P = .063), —.0347 (P = .673) and —.0415
(P = .4715) in mild, moderate, and severe groups, respectively.

Internal Consistency and Construct Validity

The Cronbach alpha index was 0.836, and did not improve by re-
moving any of the items. The item-total coefficients correlation

Journal of Clinical Sleep Medicine, Vol. 14, No. 4

Table 2—Population characteristics (n = 672).
Demographic Variables

Age, years, mean + SD (range)

BMI, kg/m2, mean + SD (range)

5052 + 13.75 (18-96)
29.42 +5.06 (16.2-61.7)

BMI = 30 kg/m?, n (%) 247 (38)

Female, n (%) 75 (11)
Diagnosis, n (%)

Non-OSA 109 (16)

OSA 563 (84)
OSA Severity, n (%)

Mild 107 (19)

Moderate 150 (27)

Severe 306 (54)
PSG Measures

AHI, events/h, mean + SD (range)
T90, %, mean + SD (range)

32.41 + 27.59 (0-130)
6.98 + 13.72 (0-94)

OSA severity was defined as mild = AHI 5 to < 15 events/h, moderate = AHI
15 to < 30 events/h, and severe = AHI = 30 events/h. AHI = apnea-
hypopnea index, BMI = body mass index, OSA = obstructive sleep
apnea, PSG = polysomnography, SD = standard deviation, T90 = sleep
time with oxygen saturation below 90%.

ranged from 0.437 to 0.659. When we separately analyzed the
people with and without OSA, the Cronbach alpha index was
0.832 and 0.855. The Kaiser—Meyer—Olkin value was 0.853,
and the Bartlett test of sphericity was significant (P < .001);
both results showed that the sample met the criteria for factor
analysis. Only two factors were extracted with eigenvalues of
4.258 and 1.366, the others had an eigenvalue below 1. Both
factors explained a variance of 42.6% and 13.7%, respectively.
Table 3 shows the factor loadings of the eight items to the two
factors extracted (see items in Table 1). Only two items had a
significant factor loading to Factor 2.

Sensitivity to Change

Ninety-nine patients with OSA who started CPAP treatment
were followed-up. These patients completed the FOSQ-10SV
both before and after treatment. Of these patients, 66 (66.6%)
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Figure 1—Patient flowchart.

Initial Population
n=2819

Excluded (n = 147)
+ Did not fill out the questionnaire (n = 12)
* Incomplete questionnaire (n = 7)
+ <18 years old (n = 35)
+ UARS (n = 11)
* PLMD/RLS (n = 21)
+ Central sleep apnea (n = 5)
+ Obesity hypoventilation syndrome (n = 16)
+ Overlapping syndromes (OSA + COPD) (n = 2)
+ Narcolepsy (n = 4)
+ Treatment-emergent central apnea (n = 2)
+ |diopathic hypersomnia (n = 3)
+ Nocturnal epilepsy (n = 2)
+ Chronic sleep deprivation (n = 2)
* Insomnia (n = 2)
+ Depression (n = 1)
+ CPAP treatment (n = 22)

\

Population Included
n=672

l

l

Non-OSA
n =109 (16.2%)

0SA
n =563 (83.8%)

COPD = chronic obstructive pulmonary disease, OSA = obstructive sleep apnea, PLMD = periodic limb movement disorder, RLS = restless legs syndrome,

UARS = upper airway resistance syndrome.

had good adherence defined as documented time using the
device for more than 4 h/night on at least 70% of nights.
Table 4 shows the mean FOSQ-10SV total scores pretreatment
and posttreatment in patients with good and poor adherence.

DISCUSSION

As defined by Wenger et al., QOL is “...a range of capabilities,
limitations, symptoms and psychosocial characteristics that
describe an individual’s ability to function and derive satisfac-
tion from a variety of roles.”?® Jones stated that “...quality of
life may be defined as the gap between that which is desired in
life and that which is achieved.”®

Patient experience assessed by QOL tools have been in-
creasing as an important variable of chronic diseases." General
health questionnaires have the advantage that their reproduc-
ibility and validity have been verified in different diseases. This

Journal of Clinical Sleep Medicine, Vol. 14, No. 4

enables comparison not only between subjects but also between
different patient populations. Their limitation is low sensitivity
to specific diseases, meaning that they may provide inaccurate
results for these diseases.*® QOL-specific instruments for as-
sessing patients with OSA have been designed in order to be
more sensitive than generic ones, to measure response to treat-
ment, and to quantify subjective clinical results.> Our group
has previously validated and applied the Multicultural Quality
of Life Index in Peruvian patients with OSA.*

Patients assessed by the present study were middle-aged,
mostly male, and on average, overweight or having obesity.
Cases of severe OSA were predominant.

The FOSQ-10SV had an internal validity similar to the
English version (Cronbach alpha index 0.87). According to
Sanchez et al.,**** this homogeneity measure must be between
a range of 0.7 and 0.9 to be considered consistent. Rahavi-
Ezabadi et al.*® validated the FOSQ-10 in Farsi with Iranian
patients with OSA. They found a Cronbach alpha coefficient
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of 0.85 in the total score and a range from 0.78 to 0.83 in
each subscale. They did not find a statistically significant dif-
ference between total score and OSA severity according to
AHI. The total score before and after CPAP treatment was
12.72 and 16.21 (P < .001). A Mandarin Chinese version was
validated in 242 first-trimester Taiwanese pregnant women.
The Cronbach alpha was 0.85. A modest but significant dif-
ference was found between the Chinese FOSQ-10 total score
and daytime sleepiness.*

In the factorial analysis (Table 3) 8 of 10 items showed sta-
tistically significant factorial loads (0.55 or more) to Factor 1,
although the other two items (3 and 4) had nearly a signifi-
cant factorial load. Only items 3 and 4 had significant factorial
loads to Factor 2. These two items ask about the same issue:
difficulty of driving a motor vehicle because of sleepiness or
tiredness, so this factor could be “sleepiness.” Finally, we con-
cluded that the questionnaire measures a single variable or
main factor, which theoretically should be QOL.

Significant correlations were found between the FOSQ-
10SV score and PSG measures, such as AHI and T90. How-
ever, when we categorized OSA severities by AHI, we found
no noteworthy correlations with the FOSQ-10SV score.
This is not unexpected, as patient perception of QOL in-
cludes a constellation of factors beyond physiological pro-
cesses and does not typically have a strong relationship with
physiologic processes.”’

The FOSQ-10SV score was lower in patients with an OSA
diagnosis and in patients with more severe disease, and the
differences were statistically significant. Also, we observed
that the FOSQ-10SV score improved in patients with OSA
who started treatment with CPAP, especially in those who had
good adherence. Two other studies have shown that the FOSQ-
10 score changes with interventions. Erman et al.*® used the
FOSQ-10 questionnaire in a double-blind, placebo-controlled
trial. They evaluated the effect of armodafinil in patients with
shift-work disorder. The active drug group compared to the
placebo group showed a greater improvement in total FOSQ-10
score from baseline to final visit. Soose et al.** used the FOSQ-
10 to measure outcomes in a surgical intervention for OSA,
specifically in hypoglossal cranial nerve upper airway stimula-
tion therapy. Significant improvement in FOSQ-10 scores were
seen at 12 and 24 months after the implant.

The limitations of this study include the low number of
women, that the study participants were all recruited from one
center, and the sample size for the sensitivity to changes with
treatment was low. The latter cannot be understated, because

Reliability and Validity of the FOSQ-10 Spanish Version

one of the most useful applications of this kind of instrument is
in its sensitivity to changes with treatment.

In conclusion, this short Spanish version of FOSQ has in-
ternal consistency, construct validity, and the sensitivity to
change in patients with OSA undergoing treatment. It should
be pointed out that the scores obtained in these types of tools
have differing results among differing cultural populations.

Figure 2—Dispersion graph between the FOSQ-10SV and
AHI.

1254 o

AHI (events/h)

FOSQ-10SV Score

r=-135, P<.001. AHI = apnea-hypopnea index, FOSQ-SV = Functional
Outcomes of Sleep Questionnaire — Spanish short version.

Table 3—Factor loadings for each item in the FOSQ-10SV.

Item Factor 1 Factor 2
1 0.778 -0.113
2 0.691 -0.107
3 0.525 0.760
4 0.523 0.755
5 0.710 -0.150
6 0.704 -0.145
7 0.568 -0.149
8 0.715 -0.257
9 0.713 -0.248
10 0.534 0.040

FOSQ-10SV = Functional Outcomes of Sleep Questionnaire — Spanish
short version.

Table 4—Mean FOSQ-SV total score before and after CPAP treatment.

FOSQ-SV Total Score

Pretreatment Posttreatment P
All patients (n = 99) 15.59 £2.79 17.24 £2.90 <.001
Good adherence (n = 66) 15.89 + 2.91 18.03+£2.76 <.001
Poor adherence (n = 33) 14.97 £2.45 15.68 £ 2.55 218

Values presented as mean * standard deviation. CPAP = continuous positive airway pressure, FOSQ-SV = Functional Outcomes of Sleep

Questionnaire — Spanish short version.
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ABBREVIATIONS

AASM, American Academy of Sleep Medicine

ATH, apnea-hypopnea index

ANOVA, analysis of variance

BMI, body mass index

CPAP, continuous positive airway pressure

FOSQ, Functional Outcomes of Sleep Questionnaire
FOSQ-10SV, Functional Outcomes of Sleep Questionnaire —

Spanish short version

OSA, obstructive sleep apnea

PSG, polysomnography

QOL, quality of life

ROC, receiver operating characteristic

SN-PSG, split night polysomnography

T90, sleep time with oxygen saturation below 90%
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