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ABSTRACT 

Individuals with schizophrenia are 2 times-3 times more likely to die at an early age because of cardio-
vascular, metabolic, and infectious diseases. Although sleep disturbances are not included in the diag-
nostic criteria for schizophrenia, they are consistently reported in those patients. A high prevalence of 
Obstructive Sleep Apnea (OSA) is reported in patients with schizophrenia. Both genetically determined 
and medication-induced obesity can lead to OSA,” Schizophrenic patients who have OSA generally have 
worse outcomes, worse quality of life, higher mortality, and more severe symptoms. Methods: A cross 
sectional epidemiological study for a total number of 36 patients diagnosed with severe mental illness, 
20 females and 16 males, chosen from two rehab wards of the long stay inpatient unite at Kuwait Centre 
for Mental Health. KCMH diagnosed as (Schizophrenia, Schizoaffective and Bipolar Disorder), with the 
aim of identifying and screening OSA.  Results: By using stop bang scale, 18 patients (50%) had a score 
of 1, indicate mild risk of apnoea-12 patients (33.3%) had a score of 2 indicate moderate risk of apnea, 
and 6 patients (16.7%) has score of 3 indicate high risk of apnea. Four patients out of 36 have normal 
body weight (11.1%), 7 out of 36 have overweight (19.4%), 25 have obesity (69.4%).  Regarding waist 
size more than 38 cm was in 29 patients (80%), indicating increase in developing truncal obesity. Con-
clusion: Stop bang is a brief, easy-to-use screening tool for OSA in individuals with severe mental illness. 
There is a high prevalence of OSA symptoms among in patients with schizophrenia in long stay rehab 
wards. Primary prevention of OSA by targeting obesity may be the most effective strategy to reduce 
OSA among individuals with severe mental illness.
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Introduction

TSchizophrenia is a severe psychiatric disorder that 
affects less than 1% of the population worldwide, 

and represents an immense burden for the patients 
and the entire society. It commonly starts earlier 
among men, and is linked with considerable disabil-
ity where it could seriously affect educational and 
occupational performance [1]. People with schizo-
phrenia are 2 times-3 times more likely to die at an 
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early age in comparison to the general population. 
This is associated to physical illnesses, such as 
cardiovascular, metabolic, and infectious diseases 
[2].

Difficulties initiating or maintaining sleep are fre-
quently encountered in patients with schizophre-
nia. Disturbed sleeps are found in 30%-80% of 
schizophrenic patients, depending on the degree 
of psychotic symptomatology. Measured by poly-
somnography, reduced sleep efficiency and total 
sleep time, as well as increased sleep latency, are 
founded in most patients with schizophrenia and 
appear to be an important part of the pathophys-
iology of this disorder. Some studies also report-
ed alterations of stage 2 sleep, Slow Wave Sleep 
(SWS) and Rapid Eye Movement (REM) sleep 
variables, i.e. reduced REM latency and REM 
density [3].

A number of sleep parameters, such as the amount 
of SWS and the REM latency, are significantly 
correlated to clinical variables, including severi-
ty of illness, positive symptoms, negative symp-
toms, outcome, neurocognitive impairment and 
brain structure [4].

Although sleep disturbances are not included in 
the diagnostic criteria for schizophrenia, they are 
consistently reported in those patients. Similarly, 
while research in schizophrenia has primarily and 
traditionally focused on waking-related abnor-
malities, sleep has been increasingly studied in 
schizophrenia populations and consistently found 
to be disturbed [5].

Schizophrenia and sleep disturbances are both as-
sociated with a higher risk for health problems. 
Compared with patients with either condition 
alone, patients who have both disorders generally 
have worse outcomes and quality of life, higher 
mortality, and more severe symptoms [6].

 In addition, sleep disorders affect social and cog-
nitive functioning, and therefore are likely to con-
tribute in a significant way to the daily challenges 
commonly experienced by patients with schizo-
phrenia [7].

Obstructive Sleep Apnoea Syndrome (OSAS) 
is considered one of the most significant sleep 
disorders, with a prevalence of 9%-17%. It is a 
chronic respiratory condition, in which the air-
flow is repeatedly blocked during sleep, resulting 
in recurrent hypoxia, hypercapnia, and frequent 
arousal. What is amazingly disturbing, the fact:  

up to one billion middle-aged people have OSAS 
worldwide, and the number of OSAS patients has 
tended to increase along with the obesity epidem-
ic. OSAS which is not classified as Metabolic 
Syndrome (MetS) components may nevertheless 
exacerbate cardiovascular disease in MetS pa-
tients [8].

Various studies have reported a high prevalence 
of OSA in patients with schizophrenia -15.4% 
in one meta-analysis, for example, and 14% in 
a study of 175 outpatients. Another study with 
a meta-analysis reporting an OSA prevalence of 
15.4% in schizophrenic patients [9].

Obesity may be one factor underlying this con-
nection. “Excessive weight gain is a common side 
effect of APs, and both genetically determined and 
medication-induced obesity can lead to OSA,” are 
according to the review [10].

One study in patients with severe mental illness 
treated at a primary care clinic found that 69% 
had high scores for the Stop-Bang (a screening 
questionnaire for OSA), and among this group 
62% had a diagnosis of schizophrenia [11].

Another study found that among schizophrenia 
patients referred to a sleep clinic while hospital-
ized in a psychiatric inpatient unit, nearly half-
met criteria for OSA [12]. 

Age, gender, Body Mass Index (BMI), and chron-
ic neuroleptic use all have a significant indepen-
dent effect on the presence of OSA in psychiatric 
patients, with the schizophrenic group having sig-
nificantly higher BMI and increased rates of sleep 
apnoea [13].

In addition, Obesity is a likely factor responsible 
for the association between schizophrenia and 
OSA. Excessive weight gain is a common side ef-
fect of psychotropic medications, and both genet-
ically determined and medication-induced obesi-
ty can lead to OSA. In addition to Antipsychotic 
medications related weight gain, schizophrenia 
patients have poorer physical health than the gen-
eral population due to sedentary life style heavy 
smocking and comorbid subs abuse.

 In one study of 175 outpatients with schizophre-
nia, a high prevalence of OSA (14%) was ob-
served. BMI was found to be significantly higher 
in those patients diagnosed with OSA when com-
pared with those without an OSA diagnosis [14]. 
Another study investigated an elderly schizophre-
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nia group (N=44), since the prevalence of sleep-dis-
ordered breathing tends to increase with age. 85% 
of these patients had 10 respiratory events per hour 
of sleep and reported more daytime sleepiness com-
pared to a small group (N=8) of seasonal affective 
disorder patients, although these symptoms were 
unrelated to their BMI [15].

Now it is clear that sleep dysfunction is an import-
ant aspect of schizophrenia, and for some patients, 
even sleep abnormalities may meet diagnostic cri-
teria for a sleep disorder.  Indeed, increased rates 
of OSA, Restless Leg Syndrome (RLS), Periodic 
Limb Movement Disorder (PLMD), and Circadian 
Rhythm Dysfunction (CRD) have been observed in 
schizophrenia patients [16].

Another thing reported among researchers was the 
worsening of the psychotic symptoms with sleep 
disturbances among the schizophrenic population, 
where several studies have found associations be-
tween sleep disturbances and symptom severity 
[17].  In one study of adolescents at ultra-high risk 
for psychosis, those who displayed poorer sleep 
quality, as determined by increased wake time af-
ter sleep onset, more movements during sleep, and 
decreased sleep efficiency, had worsening posi-
tive symptoms after 12 months [18]. It was always 
thought, Insomnia is heralding sign of impending 
psychosis, whereas fragmented circadian rhythms 
in individuals at CHR for psychosis were associated 
with more severe psychotic symptoms [19].

Among patients diagnosed with schizophrenia, those 
with positive symptoms tend to have more disrupted 
sleep–wake patterns and worse quality of sleep [20]. 
While those more compliant with APs treatment are 
less symptomatic [21].

Objective and subjective sleep quality and efficien-
cy can also predict next-day symptom severity, in-
cluding increased auditory hallucinations, paranoia, 
and delusions in chronic patients with schizophrenia 
[22].   Moreover, a study showed that schizophrenia 
patients with sleep disturbances and weaker circadi-
an rhythms had worse performance in neuropsycho-
logical tests.  Abnormalities in sleep-specific EEG 
patterns are also related to selective deficits in learn-
ing and memory in schizophrenia. For example, a 
study showed a correlation between the reduction in 
SWS and lower scores in a visuo spatial memory 
test in chronic patients with schizophrenia, which 
underlines an important role of SWS in memory 
consolidation [23].

 There is also evidence that psychotic symptoms can 

lead to sleep disturbances.  Specifically, psychotic 
experiences interfere with the ability to sleep well, 
and resulting sleep problems lead to daytime tired-
ness, thus impairing the ability of schizophrenia pa-
tients to cope with their psychotic symptoms [24].
All subjects in these study were taken from two 
wards in the long stay unite at Kuwait Centre for 
Mental Health. It is the only psychiatric facility with 
inpatient wards in the state of Kuwait, it holds more 
than 600 bed and has 5 days a week outpatient clinic 
that accept more than 300 patients daily.  It has 80 
beds distributed in five wards for the long stay pa-
tients where they receive medication& psychosocial 
rehabilitation under the supervision of two consul-
tant psychiatrists and two psychiatric registrars; in 
addition to a day care unite that follow up the long 
stay ward’s discharged patients to continue their re-
habilitation recovery program in the community.

Methods 

Study design
It is a cross sectional epidemiological study for long 
stay inpatient at rehab wards in the Kuwait Centre 
for mental illness for identifying and screening of 
obstructive sleep apnoea.

In this study, our selection includes patients diag-
nosed with psychiatric disorder according to DSM 
V and has medical comorbidities such as COPD, 
Obesity, CVD and others.

Study setting and location

The study conducted at Kuwait centre for mental 
health. It is the only centre located at Sabah medical 
area in the state of Kuwait. There were two rehab 
wards involved in the study.

Study Population

The population samples were drawn from: two long 
stay rehab wards for inpatient with severe mental 
illness such as schizophrenia, Schizoaffective and 
Bipolar Disorder. All aspects of participant selection 
were based on having severe mental illness, being 
on psychotropic medication, and having medical co-
morbidities.

The total number were 36 patients, 20 females and 
16 males, (females’ numbers are more than males in 
the sample that were chosen). There were Inclusion 
criteria: age from 18-65 years old, severe mental 
disorder according to DSM V, medical issues, and 
on psychotropic medications. There were also Ex-
clusion criteria:  individual using substance or di-
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agnosed personality disorders. This is used to set 
a standard for the patients to involve in the study 
and ensure their safety.	
They were screened with Stop Bang and Epworth 
questioners by two psychiatrists, senior registrar 
allocated by the research team who were not in-
volve with the care and treatment of the patients. 
Prior to the study, consent was taken from each 
patient.

Data

It was collected by two researchers and nurses 
and was analysed by SPSS version 26. We used 
descriptive statistics and analysis methods such as 
frequency tables and bar chart to describe the as-
sociation between different independent variables 
such as gender, age, BMI, waist and neck circum-
stances, stop bang and Epworth questioners.

Results

The independent variables as shown in Table 1, 

are total number is 36  patients, the mean age was 
49.1 years, the mean BMI was 2.58, the mean 
neck size was 14.5 cm, and mean waist size was 
42.7 cm (Table 1).
Looking at Table 2, female numbers are 20 
(55.6%) and male number are 16 (44.4%) from 
two different wards (Table 2).

In Figure 1, Stop bang scale score showed: there 
were 18 patients who score 1, 12 patients score 
2 and 6 patients score 3. (Score 1 indicate low 
risk of OSA, score 2 indicate intermediate risk of 
OSA, 3 indicate high risk of OSA) (Figure 1).

In the Table 3, the stop bang scale score showed: 
18  patients out of 36 have a score of 1 (50%), 
indicate mild risk of apnoea, 12 patients out of 
36( 33.3%) have score of 2 indicate moderate risk 
of apnoea; and 6 patients out of 36  have score of 
3( 16.7%) indicate high risk of apnoea . It showed 
also 50% of rehab patients have moderate to high 
risk of apnoea (also showed in Pie chart 1) (Table 
3).
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Table 1 : The independent variables are shown as descriptive statistics.

Descriptive statistics

N Minimum Maximum Mean Std. Deviation

Patient name 36 1.00 36.00 18.5000 10.53565

Gender 36 1.00 2.00 1.5556 .50395

Patient age 36 27.00 68.00 49.1389 10.81309

Body mass index 36 1 3 2.58 .692

Neck size 36 11.00 18.00 14.5278 1.68160

Waist size 36 31.00 53.00 42.6667 5.37720

Epworth scale score 36 1.00 3.00 1.2500 .60356

Stopbang scale sore 36 1.00 3.00 1.6667 .75593

Smoking cigarette 36 1.00 2.00 1.7500 .43916

Valid N (listwise) 36

Table 2 : There are two different wards of Male and Female number of people

Descriptive statisticst

Frequency Percent Valid percent Cumulative percent

Valid

Male 16 44.4 44.4 44.4

Female 20 55.6 55.6 100.0

Total 36 100.0 100.0  

Table 3 : The Stop Bang Scale Score showed, also 50 % of rehab patients have moderate to high risk of apnoea

Stop bang scale score

Frequency Percent Valid percent Cumulative percent

Valid

1 18 50.0 50.0 50.0

2 12 33.3 33.3 83.3

3 6 16.7 16.7 100.0

Total 36 100.0 100.0
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Table 4 shows Body Mass Index (BMI) score re-
sults. There were 4 patients out of 36 have normal 
body weight (11.1%), 7 patients out of 36 were over-
weight; (19.4%), 25 patients out of 36 have obesity 
(69.4%). It showed t about 2/3 of the sample were 
obese (also shown in the Pie chart 2) (Table 4).

In Figure 2 regarding the gender difference and BMI 
score, it showed females has higher numbers of obese 
and overweight patients and difference between both 
genders are not significant. It showed a normal BMI 
for both were equal (Figure 2).

In Table 5, Regarding patients waist size, there are 
29 patients out of 36 (80%) who waist size were 
more than 38 cm, indicating increase in developing 
Truncal obesity (Table 5, Figure 3).

In Figure 3, the average sleep Epworth scale score 
within female population was 17 out of 20 more than 
male population that was 13 out of 16 and excessive 
sleep situational score was 2 out of 20 for female and 
1 out of 16 for male. But excessive sleep considers 
medical attention was 2 out of 16 for male and 1 out 
of 20 for female (as shown in the table and Pie chart 
3) (Table Figure 4 showed there are 6 patients who 
are obese and score 3 on stop bang scale , there are 
10 obese patients who score 1 on stop bang scale and 
there are 9 patients who were obese and score 2 on 
stop bang scale.

The Figure 5 showed for stop bang scale score of 
1(low risk of OSA), there were 18 patients out of 
36 (50% had low risk). With stop bang score 2 and 
3 (moderate and sever risk of OSA), There were 18 
out of 36 (50%) and 25 patients out of 36 are obese 
(69.4%).

In Figure 6, the number of obese patients were 25, 
19 has average sleep score, 6 has excessive sleep (3 
need medical attention).  There are overweight 7 pa-
tients and 4 patients with normal weight.

Limitations

Sample size was small. There are lacks of awareness 
about OSA in the community and among profession-

al.  Patient self-report of OSA was used to calculate 
the Stop bang score; however, this was verified by 
nurse reporting. 

Though there is a significant association of STOP 
Bang scores with an OSA diagnosis, we were not 
able to us polysomnography on the above sample in 
this stage of research. 

Discussion

OSA is observed in a greater proportion of schizo-
phrenia patients compared to the general population. 
Furthermore, weight gain is the strongest link to 
OSA, with several APs leading to unwanted weight 
gain. It is important to highlight that many studies 
suggest that those at risk for OSA may go unnoticed, 
and so it may be beneficial to implement screening 
for OSA and related sleep disorders more widely 
[25].

The thing that made us study a group of 36 patients 
in 2 long stay wards, 20 females and 16 males (age 
from 18-65 years, with severe mental disorder) in 
Kuwait Center for Mental Health (KCMH), search-
ing for undiagnosed OSA among them.
Overall Very little data has been obtained, there 
were insufficient reports on the prevalence of OSA 
in schizophrenia and other psychotic disorders, to 
draw conclusions about the prevalence of OSA in 
this group. Several studies made on small groups of 
patients show that it can be as high as 15% to 48% 
[26].

The first goal of the study in hand was to determine 
if there are elevated levels of OSA in individuals 
with severe chronic mental disorders in the long stay 
wards of KCMH.

In the sample studied, we demonstrated a very high 
prevalence of sleep apnea. Comorbidities and espe-
cially obesity were more prevalent in patients with 
coexisting schizophrenia and OSA in comparison to 
schizophrenia with no OSA patients. 

In our study and as was expected, the incidence of 

Table 4 : Results of Body Mass Index (BMI).

Body mass index

Frequency Percent Valid percent Cumulative percent

Valid

Normal 4 11.1 11.1 11.1

Overweight 7 19.4 19.4 30.6

Obesity 25 69.4 69.4 100.0

Total 36 100.0 100.0
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OSA in patients with schizophrenia was higher in 
the long stay population than in the general pop-
ulation. As we found the Stop bang scale score 
to be three times higher in-patient score (one) 
than patients score (three). The screening with the 
Stop-Bang method, in the majority of the study 
population, did show a high risk of sleep apnoea 
in 69% of the whole study group. The same thing 
was observed in one study done by [27] for psy-
chiatric patients with a high risk of OSA as it was 
noticed that 62% had a diagnosis of schizophre-
nia, while the highest risk of apnoea was found in 
patients treated with Clozapine and Risperidone. 

Among our study there were 18 patient scored 
(one) (a low risk of OSA), 12 scored (two) (an 
intermediate risk of OSA) and 6 scored (three) 
(a high risk of OSA). This matches the results of 
many studies as the one by [28] where he men-
tioned that high rates of obstructive sleep apnoea 
symptoms were present in patients with schizo-
phrenia.  In addition to [29] who found schizo-
phrenic  patients to be at increased risk of OSA 
compared to non-schizophrenic controls, and his 
study confirmed the existence of some known risk 
factors for OSA, including male gender, obesity, 
hypertension, hyperlipidaemia, diabetes, and an-
tipsychotic use (duration <1 year).

Keeping with literature explaining the pathogen-

esis of OSA, studies involving schizophrenic par-
ticipants emphasized on body weight and argued 
that weight gain among schizophrenic patients 
due to life style and antipsychotic induced weight 
gain resulted in OSA [30].

We did not forget while starting this study that 
obesity is a major risk factor for sleep apnoea, and 
that in schizophrenia it is twice as frequent as in 
the general population. That was very true as we 
found that only 4 patients (11.1%) out of 36 stud-
ied  has normal body weight , while 7 (19.4%) 
out of 36 have overweight, and 25 (69.4%) have 
obesity.  There were many obese patients in the 
sample about 2/3 of the sample were obese. Stud-
ies of the same type confirmed our results as that 
one by Katarzyna [31], where they realised that 
OSA was more frequent in obese schizophrenia 
patients than in those consecutively admitted 
to hospital (45% vs. 22%, (p<0.05). While they 
found significant differences between patients 
with and without OSA on the PANSS negative 
symptoms subscale, B-CATS digit symbol test, 
and in daytime sleepiness. Our findings match 
somehow another study done by James [32] in 
Nigeria, who found that a fifth of in-patients in 
their exploratory study were at high risk for OSA 
by using the Berlin questionnaire. And he noticed 
that patients who are at high risk for OSA were on 
average overweight, older, using atypical antipsy-

Table 5 : Regarding patient’s waist size indicating increase in developing Truncal obesity.

Waist Size

Frequency Percent Valid Percent Cumulative Percent

Valid

31.00 1 2.8 2.8 2.8

33.00 1 2.8 2.8 5.6

35.00 1 2.8 2.8 8.3

36.00 1 2.8 2.8 11.1

37.00 3 8.3 8.3 19.4

39.00 3 8.3 8.3 27.8

40.00 2 5.6 5.6 33.3

41.00 5 13.9 13.9 47.2

42.00 1 2.8 2.8 50.0

43.00 3 8.3 8.3 58.3

44.00 1 2.8 2.8 61.1

45.00 4 11.1 11.1 72.2

46.00 1 2.8 2.8 75.0

47.00 3 8.3 8.3 83.3

50.00 2 5.6 5.6 88.9

51.00 3 8.3 8.3 97.2

53.00 1 2.8 2.8 100.0

Total 36 100.0 100.0  
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Pie Chart 1: It showed also 50% of rehab patients have moderate to high risk of apnoea.

Pie Chart 2: It showed about 2/3 of the sample were obese.

Pie Chart 3: It showed about the excessive sleep consider medical attention was 2 out of 16 for male and 
1 out of 20 for female.
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Figure 1: Stopbang scale score. 

Figure 2: Regarding the gender difference and BMI score. 

Figure 3: The average sleep epworth scale score. 
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Figure 4: Stop bang scale score for 10 patients.

Figure 5: Stop bang scale score of  1( low risk of OSA).

Figure 6: Body Mass Index (BMI) of obese patients, overweight and normal patients.
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chotics and receiving inpatient care for schizophre-
nia. In addition to this there is one other study by 
Annamalai et al. that supports the overweight theory 
where BMI was significantly higher in a group with 
an OSA diagnosis compared to those who did not re-
port a diagnosis or treatment for OSA. But what was 
really new is that they noticed among patients who 
did not have a diagnosis of OSA but only had a high 
risk, a non-significant difference in the mean BMI 
compared with those who were at low risk. Explain 
which can be possible that patients with a higher 
BMI have more severe OSA symptoms increasing 
the likelihood of referral for diagnostic sleep studies.
The long stay words in KCMH carries a variety of 
factors which can account for the overweight obser-
vation which can include  one is the general health 
decline and reduced ability of schizophrenia pa-
tients to engage in behaviors such as exercising as 
they lead a more sedentary way of life than  schizo-
phrenic patients in the outside.  The second thing is 
that patients do not maintain a healthful diet where 
they are able to order junk food if they refuse hospi-
tal food [33]. Did prove in there study in 2018 that 
weight per se is significantly associated with both 
atypical antipsychotic medications and obstructive 
sleep apnoea.
Again, there is evidence, however inconsistent, that 
smoking and drinking alcohol increases the risk of 
OSA. Both of these behaviors are very common in 
people with schizophrenia, and sure in our sample 
that could potentially increase the risk of OSA even 
more [34].

Regarding waist size we found that more than 38 cm 
measurements was in 29 patients (80%), indicating 
an increase in developing truncal obesity and a di-
rect positive relation to OSA. This was proved in 
one study done by [35] of the interrelation between 
medications, waist circumference, FVC (percent-
age), time spent with SaO2<90% during sleep, and 
the presence of OSA. Where researchers realised 
that the typical patient with OSA was a man, suf-
fering from schizophrenia and complaining about 

sleepiness with central obesity, as expressed by 
(waist circumference), and disturbed daytime respi-
ratory function, as expressed by (FVC). 

Previous studies have shown poor rates of measure-
ment of waist circumference by providers in mental 
health treatment settings even though it is recom-
mended for antipsychotic drug monitoring. It is even 
less likely that providers will consistently measure 
neck circumference [36].

Conclusion

This study showed the importance of sleep apnoea 
diagnosis within mental ill populations that may 
cause more distress and handicap. There is a high 
prevalence of OSA symptoms among patients with 
schizophrenia in long stay rehab wards. 
Only a number of patients are screened for OSA 
when they show symptoms for apnoea. There are 
clear association between OSA and mental illness. 
OSA can be identified by using standardized screen-
ing tools.
OSA increases cardiovascular risk, affects quality of 
life, and is associated with cognitive deficits. Ear-
ly identifications lead to early intervention that can 
lead to reduce rate of mortality among long stay pa-
tient with mental illness in psychiatric wards.

Stop bang is a brief, easy to use standard screening 
tool for OSA in individuals with mental disorders. 
Medical and nonmedical professionals can use it. A 
positive result need to be confirmed by golden stan-
dard test such as polysomnography. 
If we consider the above discussion, our primary 
prevention by targeting obesity and lowering BMI 
may be the most effective (and cost effective) strat-
egy to reduce the comorbidity associated with OSA 
among individuals with severe mental illness. 

A further research is needed to explore those issues 
among psychiatric patients during their admission

Table 6 : The excessive sleep consider medical attention of female population.

Frequency Percent Valid percent Cumulative percent

Valid

Average sleep 30 83.3 83.3 83.3

Excessive sleep situational 3 8.3 8.3 91.7

Excessive sleep consider 
medical attention

3 8.3 8.3 100.0

Total 36 100.0 100.0

https://www.sciencedirect.com/science/article/pii/S0920996421001687?via%3Dihub
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