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Long term evaluation of mental fatigue
by Maastricht Questionnaire in patients

with OSAS treated with CPAP
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Introduction

Patients with obstructive sleep apnoea syn-
drome (OSAS) suffer from disrupted sleep with
frequent electroencephalogram (EEG) arousals
and elevation of sympathetic activity [1]. Impaired
nightly sleep leads to increase physical and mental
fatigue. A recent study showed that patients with
mild, moderate OSAS have highly exhausted men-
tal status, evaluated by a modified version of the
Maastricht Questionnaire (MQ) [2], compared to
patients without OSAS. To our knowledge, no

study has investigated the effects of long term con-
tinuous positive airway pressure (CPAP) on the
mental fatigue in OSAS patients, assessed by the
Maastricht questionnaire. Furthermore, the long
term variation of mental fatigue in OSAS patients
without treatment has not been estimated yet. In
this controlled study, we investigated the effect of
long term CPAP therapy on mental fatigue in a
group of patients with OSAS compared to a well
matched group (in terms of sex, age, body mass in-
dex [BMI], degree of disease and follow-up) of un-
treated patients affected by OSAS.
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ABSTRACT: Long term evaluation of mental fatigue by
Maastricht Questionnaire in patients with OSAS treated
with CPAP. P. Carratù, G. Karageorgiou, P. Bonfitto, G. Di
Gioia, D. Lacedonia, M.P. Foschino Barbaro, O. Resta.

Background. Patients with obstructive sleep apnoea
syndrome (OSAS) suffer from disrupted sleep. Impaired
nightly sleep leads to increase physical and mental fatigue.
The effect of long term continuous positive airway pres-
sure (CPAP) on mental fatigue in OSAS patients, assessed
by Maastricht Questionnaire (MQ), has not been investi-
gated yet.

Methods. In order to evaluate the role of CPAP in im-
proving mental fatigue of patients with OSAS, we studied
35 patients (26 males, age <65 years at the time of the di-
agnosis) affected by OSAS, established by polysomnogra-
phy (PSG). Patients were divided into two groups; 19 sub-
jects (15 males), who refused CPAP therapy, and 16 pa-
tients (11 males) well matched for sex, age, body mass in-
dex (BMI), neck circumference, duration of follow up, and
severity of disease, who had been treated with CPAP for at
least two years.

Results. All patients had severe OSAS with Respirato-
ry Disturbance Index (RDI), of 48±20.9 (range 22-90) and

61.48±18.6 (range 34-101) respectively, for group one (un-
treated patients) and group two (CPAP treatment). In ad-
dition, all patients had severe impairment of mental fa-
tigue and of daytime sleepiness, demonstrated by high val-
ues of MQ score (32.17±15.33 and 37.36±12.4, respective-
ly) and Epworth Sleepiness Scale (ESS) (14.21±4.77 and
15.06±6.07 respectively). There was no statistical signifi-
cant difference in the group one at baseline and after fol-
low-up, in terms of BMI, MQ score, ESS, and RDI. In the
CPAP group (group two), the patients reported a signifi-
cant improvement of the quality of their mental health
(MQ 37.36±12.4 vs. 16.41±9.02; p<0.0001) and sleepiness
(ESS 15.06±6.07 vs. 4.13±3.93; p<0.0001) with a stable
BMI. There was significant correlation between the sever-
ity of sleep apnoea, expressed as RDI, and MQ at admis-
sion compared to at the end of follow-up (r=0.4, p<0.05).

Conclusions. This study demonstrates an evident de-
terioration of mental fatigue in patients with OSAS, di-
rectly correlated to the severity of nocturnal disorder
breathing; however supports the hypothesis that long
term CPAP therapy significantly improves sleepiness and
mental fatigue.
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Material and Methods

Patients

The study was conducted at the Sleep Labora-
tory of the Respiratory Diseases Institute, Univer-
sity of Bari, School of Medicine, from December
1992 to January 2005. We enrolled 35 patients
with OSAS, age <65 years at the time of the initial
diagnosis, assessed by polysomnography (PSG).
We excluded patients with illness, such as depres-
sion, neurological degenerative diseases, severe
heart diseases, chronic obstructive pulmonary dis-
ease, and renal failure, in order to avoid other
causes of fatigue. The patients were also excluded
if they had Periodic Limb Movement (PLM) dis-
orders.

We divided the patients into two groups,
matched for sex, age, BMI, neck circumference,
length of follow up and severity of disease. The
first group of 19 patients (group one) refused
CPAP therapy. The second group (group two) of
16 patients was treated with CPAP for at least two
years. The polysomnography was performed ac-
cording to the protocol of our sleep laboratory [3].
The diagnosis of OSAS was made according to
ASDA criteria [4]. CPAP indication was made ac-
cording to the guidelines of Loube et al. [5]. We
included into group one only patients who did not
undergo surgical maxillo facial or ear nose and
throat intervention. We enrolled into group two
patients who correctly used CPAP for at least 2
years, at least 4 hours per night, for at least 6
nights per week. In this regard, we directly veri-
fied these parameters from ventilator prothesis.
No patient in either of the two groups was ever
treated with anti-depressive or sedative drugs in
the past.

Anthropometric data

Weight was measured to the nearest kilogram
and height to the nearest centimetre. Body mass in-
dex (BMI) was calculated as the weight (kg) di-
vided by the square of height (m). Neck circum-
ference was determined at the level of the
cricothyroid membrane.

Measurement of mental fatigue and somnolence

The individual mental fatigue and the somno-
lence were simultaneously measured by Form B of
Maastricht Questionnaire (MQ) and the Epworth
Sleepiness Scale (ESS), respectively, at time of
initial diagnosis and during the follow up. We
made an Italian computer version of the Form B of
Japanese MQ [2] which consists of 21 items refer-
ring to excess fatigue, loss of vigour, increased ir-
ritability, and feelings of demoralisation. Each
statement might be answered Never, Seldom,
Sometimes or Always, using a four point scale of
probability (0, 1, 2, 3). The scale score was ob-
tained by the calculation of the numbers selected
for the 21 questions (table 1). According to
Hayakawa et al. [2] a higher MQ score was con-
sidered as stronger mental fatigue. The ESS was
obtained by asking the subjects whether they had
daytime sleepiness in 8 common situations using a
four point scale of probability (0, 1, 2, 3) accord-
ing to Johns et al. [7]. A score <10 was considered
as normal.

Statistical analysis

Data is reported as mean ± SD. We considered
significant a p-value of ≤0.05. The continuous
variables were analysed using a two tails Students’

Table 1. - Maastricht Questionnaire modified by Hayakava et al.

Maastricht Questionnaire. Answers might be NEVER, SELDOM, SOMETIMES, ALWAYS (0, 1, 2, 3)

Do you often feel tired?
Do you often have trouble falling asleep?
Do you wake up repeatedly during the night?
Do you feel weak all over?
Do you have the feeling that you have not been accomplishing much lately?
Do you have the feeling that you cannot cope with everyday problems as well as you used to?
Do you believe that you have come to a ‘dead end’
Do you lately feel more listless than before?
I enjoy sex as much as ever
Have you experienced a feeling of hopelessness recently?
Does it take more time to grasp a difficult problem than it did a year ago?
Do little things irritate you more than they used to?
Do you feel you want to give up trying?
I feel fine
Do you sometimes feel that your body is like a battery that is losing its power?
Would you want to be dead at times?
Do you have the feeling these days that you just do not have what it takes any more?
Do you feel dejected?
Do you feel like crying sometimes?
Do you ever wake up with a feeling of exhaustion and fatigue?
Do you have increasing difficulty in concentrating on a single subject for long?
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t-test. The categorical values were analysed using
the χ-square test. The correlations between vari-
ables were analysed using the Spearman rank cor-
relation test.

Results

Thirty-five patients participating to this study
showed clear signs of disease. Table 2 shows the
characteristics of the two groups at the time of ini-
tial diagnosis. As shown, all patients had severe
OSAS with RDI of 48,0±20,9 (range 22-90) and
61,48±18,6 (range 34-101) respectively, for group
one (untreated patients) and group two (CPAP
treatment). In addition, all patients had severe im-
pairment of mental fatigue and of daytime sleepi-
ness, demonstrated by high values of MQ score
(32,17±15,33 and 37,36±12,4, respectively) and
ESS (14,21±4,77 and 15.06±6.07, respectively).
There was no statistical difference between the
two groups with regard to all the parameters ob-
served, including mean of age, BMI, and period of
assessment (table 2).

Table 3 shows the differences among BMI,
RDI, MQ score, and ESS at admission and after

the follow up period in the group of the untreated
patients (group one). There was no statistical sig-
nificant difference among patients of group one,
before and after follow-up, in terms of BMI
(38.62±8.59 vs. 38.96±8.96), MQ score (32.17±15.33
vs. 36.2±11.7), ESS (14.21±4.77 vs. 14.84±6.27),
and RDI (48.02±20.98 vs. 53.38±19.04). In the
CPAP group, as shown in table 4, the patients re-
ported a significant improvement of the quality of
their mental health (MQ 37.36±12.4 vs.16.41±9.02;
p<0.0001) and sleepiness (ESS 15.06±6.07 vs.
4.13±3.93; p<0.0001) with a stable BMI. There
was significant correlation between the severity of
sleep apnoea, expressed as Respiratory Distur-
bance Index (RDI), and MQ at admission com-
pared to at the end of follow-up (r=0.4, p<0,05).

Out of the 16 patients of group two, 13 improved
their MQ score. Among the 19 patients of the group
one, MQ did not change in 10 individuals, while
worsened in 5 patients, and improved in 4. ESS in-
creased in almost all the patients treated with CPAP,
while there was no variation in 8 subjects, impaired
in 6 and improved in 4 patients of group one.

Finally, there was not significant correlation
among basal RDI, improvement of MQ score and

Table 2. - Baseline characteristics of the two groups expressed as mean ± SD

Non CPAP CPAP p-value

Number 19 16
M/F 15/4 11/5 ns
Age 53.53±8.17 53.06±8.84 ns
BMI 38.62±8.59 40.85±8.92 ns
RDI 48.02±20.98 61.48±18.66 ns
MQ 32.17±15.33 37.36±12.4 ns
ESS 14,21±4,77 15.06±6.07 ns
Follow up time (years) 6.79±2.20 6.22±2.21 ns

Table 3. - Anthropometric, MQ, ESS score, and RDI before and after follow up in patients not in CPAP treatment,
expressed as mean ± SD

Non CPAP group

19 Before follow up After follow up p-value

BMI 38.62±8.59 38.96±8.96 ns
MQ 32.17±15.33 36.2±11.7 ns
ESS 14.21±4.77 14.84±6.27 ns
RDI 48.02±20.98 53.38±19.04 ns

Table 4. - Anthropometric, MQ, ESS score before and after follow up in patients with CPAP treatment, expressed
as mean ± SD

CPAP group

16 Before follow up After follow up p-value

BMI 40.85±8.92 40.31±8.31 ns
MQ 37.36±12.4 16.41±9.02 0.0001
ESS 15.06±6.07 4.13±3.93 0.0001
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ESS in CPAP group, while there was a significant
correlation between basal MQ score and the degree
of improvement, after CPAP (r=0,9, p<0,0001).

Discussion

This study shows that patients affected by se-
vere OSAS have an elevated mental fatigue which
might be improved with the use of long term CPAP
therapy. Among them, individuals with more se-
vere OSAS reported a higher mental fatigue. In pa-
tients not treated with CPAP, mental fatigue did
not change during the time of observation, or
showed a tendency to deteriorate according to the
severity of OSAS. We also observed similar results
at evaluation of the daytime sleepiness.

Previous studies reported a large number of
neuropsychiatric disturbances in subjects with
OSAS [8, 9], while a recent paper of Hayakawa et
al. [2], investigating a population of OSAS with
different degrees of severity, showed that these pa-
tients demonstrated a higher mental fatigue, veri-
fied by Maastricht Questionnaire, with respect to a
matched control group. However, these authors,
found lower MQ scores in patients affected by se-
vere OSAS, and hypothesised that patients with
more severe OSAS were characterised by neu-
ropsychiatric disturbances (such as attention loss),
that could interfere with the ability to fully appre-
ciate the quality of their mental status and could
justify the lack of collaboration answering the
questionnaire, and the relation between RDI and
MQ score. This data is different from the Tousig-
nant paper [10], which demonstrated a correlation
between RDI and mental health state, resulting in
higher severity of disease, elevated mental fatigue
and lower health status. Tousignant’s and our
study, which consists in an Italian computer ver-
sion of the Form B of Japanese MQ, were con-
ducted retrospectively and, therefore, there might
be a bias of recall about the pre-treatment mental
status and health state. In addition, one important
finding of our study was established by the high
improvement of MQ score and mental fatigue, in
patients treated with long term CPAP (mean follow
up was >6 years), compared to the OSAS group
not treated with CPAP, and matched for gender,
age, BMI, severity of RDI; suggesting that the
length of ventilator therapy plays a crucial role in
decreasing MQ score. Furthermore, MQ score im-
provement, after CPAP therapy, was not related to
the baseline RDI, but to the baseline MQ. A reli-
able limit of the study is represented by the adap-
tation of the Maastricht Questionnaire, initially ap-
plied and validated for cardiac Caucasian subjects,
to a Japanese version, in order to study Japanese
OSAS patients. We subsequently adapted this
questionnaire from the Japanese form, directly to
an Italian population of OSAS, although there is
more of an ethnic difference in the two samples,

than a patho-physiologic discrepancy. However
previous studies showed an improvement of the
neuropsychological parameters and quality of life
with shorter follow up [11], to our knowledge, this
is the first study in which the Maastricht Question-
naire test was assessed to evaluate the long term
effects of CPAP on mental fatigue in OSAS pa-
tients. We did not find a significant worsening in
MQ, ESS, and RDI in untreated subjects, probably
due to the long-lasting history of disease, likely
due to the high RDI score at admission. On the
other hand, MQ did not play an active role in de-
termining a worsening of the observed parameters,
neither the increase of age seems to be important,
since we did not observe any correlation between
age and MQ. While, in patients treated with CPAP,
MQ and ESS score significantly improved.

In conclusion, this study demonstrates a signif-
icant deterioration of mental fatigue in patients
with OSAS, directly correlated to the severity of
nocturnal disorder breathing, supporting the hy-
pothesis that long term CPAP therapy may im-
prove significantly the sleepiness and the mental
fatigue.
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