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Sleep disturbances are strongly linked with mental diseases such as substance use disorder (SUD) or schizo-
phrenia (SZ) which can have a detrimental impact on quality of life (QOL), especially when both disorders are
comorbid (dual disorder). In absence of studies about both circadian characteristics and QOL in patients with
SUD and comorbid SZ (SUD + SZ), we examined a sample of 155 male under treatment, 75 with SUD + SZ and
80 only with SUD. Circadian functioning was evaluated by chronotype, social jet-lag and sleep quality (using the
Pittsburgh Sleep Quality Index, PSQI), while the QOL was obtained by the World Health Organization’s Quality
of Life Questionnaire (WHOQOL)-BREF. SUD + SZ patients were more evening type than SUD, and this chro-
notype was linked to polydrug use in total sample and SUD + SZ group. We observed that the comorbidity did
not lead to worse sleep quality in the SUD and SUD + SZ patients. QOL was poorer in SUD + SZ patients, who
showed a negative association of Physical health, Psychological health and Social relationship with suicide at-
tempts and severity of SZ. Lastly, patients with worse QOL also reported poorer sleep quality suggesting that

treatment could include circadian adjustments along with a focused approach to lifestyle improvement.

1. Introduction

The most important functions of sleep are development and recovery
of the brain functions (Galvan, 2020), especially for having better
mental and physical daily state. Sleep is part of one of the main circadian
rhythms, the sleep-wake-cycle, resulting from the existence of an
endogenous circadian clock. One of the most relevant and effective
consequences of misalignment of the sleep-wake-cycle are sleep prob-
lems such as insomnia, difficulty in waking up in the morning, and
drowsiness during the day, which are indicators that lead to request
medication in sleep clinics (Bollu and Kaur, 2019).

The functioning of the human circadian clock implies an adjustment
with the rhythmic environmental and social changes, being of special
relevance the parameters of phase and regularity. The individual dif-
ference called chronotype is based on phase differences in circadian
rhythms, which plays an important role in our daily habits. Individuals
with chronotype categorized as morning-type prefer to wake up early in
the morning, evening-type desire to fall asleep late and have difficulty
waking up in the morning whereas intermediate or neither-type people

tend to do their tasks between morning and evening type times (Adan
et al., 2012). The consideration of the rhythmic regularity between days
has given rise to the concept of Social Jet-Lag (SJL), that evaluates the
discrepancy between the weekends and weekdays sleep timing (Roen-
neberg, 2012). It is assumed to exist SJL when there is a discrepancy of
two hours or more, which can have a negative effect on quality of life
(QOL) and life style (Chang and Jang, 2019).

Sleep problems are strongly linked with mental health diseases,
especially with substance use disorder (SUD) (Adan, 2013; Chakravorty
et al., 2018; Hashemzadeh et al., 2021; Vetrova et al., 2020; Wilkerson
et al., 2021) or schizophrenia (SZ) (Afonso et al., 2014; Klingaman et al.,
2015; Laskemoen et al., 2019; Wilson and Argyropoulos, 2012; Wulff
et al., 2012), that even can impact on the detrimental QOL observed in
these patients (Afonso et al., 2014; Hofstetter et al., 2005; Xiang et al.,
2009). The association between substance use and sleep problems is
reciprocal, but sleep problems may provide a pathway to substance use
as a mode of self-medication, which can become a vicious cycle in which
each of these factors are mutually enhanced (Bootzin and Stevens, 2005;
Prat and Adan, 2011). In addition, there are studies that have reported
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the association of chronotype and addiction; in fact, the evening type
individuals consume more substances in both non-clinical (Prat and
Adan, 2011; Taylor et al., 2020; Wittmann et al., 2010) and clinical
populations (Adan, 2013; Kervran et al., 2015; Kivela et al., 2018). SUD
confers a substantial burden of disease globally, afflicting 71.2 million
people in 2017 (GBD 2017 Disease and Injury Incidence and Prevalence
Collaborators, 2018) (Pan et al., 2020).

SZ is a severe mental disorder with a prevalence of about 1% in the
general population. SZ can present positive symptoms, such as de-
lusions, abnormal motor behavior, disorganized thoughts, and halluci-
nations, as well as negative symptoms such as flattened affect, social
withdrawal, and lack of enthusiasm and interest, alogia (reduced speech
productivity), and anhedonia (diminished capacity to experience plea-
sure) considering a period of one month or longer for diagnosis
(American Psychiatric Association (APA), 2013). Although there are
very few studies that have analyzed disruptions in circadian rhythms of
SZ (Afonso et al., 2014; Klingaman et al., 2015) and SUD comorbid SZ
patients (SUD + SZ) (Serrano-Serrano et al., 2021), results indicate that
sleep problems such as insomnia co-occur frequently (Robertson et al.,
2019; Sharma et al., 2016; Xiang et al., 2009). These sleep disturbances
have been observed in association with the SZ severity (Korenic et al.,
2020; Reeve et al., 2019) or even could be a risk factor for illegal and
violence behaviors (Chen et al., 2021). In SZ patients greater sleep time
irregularity was also associated with later dinner and caffeine con-
sumption schedules, poorer sleep quality, greater social rhythm irregu-
larity, and more severe positive symptoms (Chung et al., 2018).
Therefore, it not surprising that sleep irregularities in SZ patients have
significant negative effects on their performance and life habits (Brissos
et al., 2013; Costa et al., 2018). Although sleep and circadian rhythms
disturbances are infrequently considered for the treatment of SUD or SZ,
when the therapeutic approach takes them into account, benefits are
observed in patients both in their sleep quality (Costa et al., 2018; Waite
et al., 2016; Wilson and Argyropoulos, 2012) and psychiatric symptoms
(Capella et al., 2018; Pritchett et al., 2012).

The term of dual disorder refers to SUD when co-occurs with other
primary mental disease in the same person (Adan and Torrens, 2021).
SUD + SZ is highly common (Adan et al., 2017a) and the evidence,
regardless of culture, points to male gender (Addington and Addington,
2007; Brunette et al., 2018; Serrano-Serrano et al., 2021; Talamo et al.,
2006), family history (Adan et al., 2017a; Serrano-Serrano et al., 2021),
younger age and earlier age of SUD and/or SZ onset (Addington and
Addington, 2007; Chen et al., 2018; Donoghue et al., 2014; Huber et al.,
2016; Serrano-Serrano et al., 2021) are important risk factors. Some
studies stated that SUD + SZ patients showed more maladaptive coping
strategies to treatment, as less use of social support (Marquez-Arrico
et al., 2015), and poorer QOL compared to SUD ones (Aras et al., 2013;
Benaiges et al., 2012; Daigre et al., 2017). The best treatment for dual
disorder patients requires consideration of the specificities of the co-
morbid mental disorders, along with an integrated intervention (Daigre
et al., 2017; Drake et al., 2020; Juel et al., 2017; Murthy and Chand,
2012).

Given that many of published works on sleep problem on SUD or
SUD + SZ patients have focused on pharmacological treatments (Klin-
gaman et al., 2015) this study aims to draw further attention to the
components of circadian functioning. Thus, chronotype, social jet-lag
and characteristics of sleep were assessed, along with the QOL of pa-
tients under treatment with diagnosis of SUD and SUD + SZ. As far as we
know, this study is the first to be done with this approach, which in turn
should be considered as a hopeful and worthy help for the comprehen-
sive treatment from a personalized perspective of SUD patients with and
without SZ. Our main hypothesis is that both SUD and SUD + SZ patients
will show altered circadian functioning and worse QQL, being more
marked in SUD + SZ, as well as that a better circadian rhythmicity will
be related to a greater QQL.

Progress in Neuropsychopharmacology & Biological Psychiatry 120 (2023) 110623

2. Material and methods
2.1. Participants

Participants included 155 male patients, 80 with SUD and 75 with
SUD + SZ, who were referred to a psychiatric and an addiction center in
Shiraz, Iran. They were selected according to the 5th edition of
{American Psychiatric Association, 2013 #25}Diagnostic and Statistical
Manual of mental disorders (DSM-5; APA, 2013). Inclusion criteria
were: 1) ages between 18 and 55 years, 2) male gender, 3) current SUD
in remission with abstinence period from 1 to 9 months with lack of
relapses before participation with dependence on several drugs (alcohol
is missing because, in Iran, people do not often use it for the sake of
culture and its illegality), 4) current diagnosis of SZ in SUD + SZ pa-
tients, 5) being under treatment and with clinically stable psychiatric
symptomatology, and 6) fluent in Persian language and native of Iran.
The exclusion criteria were: 1) having a current substance-induced
psychiatric disorder or a psychiatric disorder due to a medical condi-
tion according to DSM-5 criteria, 2) being unable to complete our in-
struments, and 3) receiving electroconvulsive therapy within 12 months
before their participation.

2.2. Procedure

Previous to acceptance for participate in the study the research
conditions were explained individually and thoroughly to each patient
by the clinical psychologist. Patients were assessed individually, taking
two days of recordings with a 2-h session each day for every patient. The
patients were divided into SUD and SUD + SZ groups, based on the
diagnosis according to DSM-5 criteria. All patients were in treatment for
their clinical condition (SUD and SUD + SZ), in which the treatment of
both disorders was done simultaneously by the same team with inte-
grated intervention. The integrated intervention includes a combination
of motivational interviewing, contingency and case management,
cognitive behavioral therapy, social skills training and relapse preven-
tion. This study was approved by the ethics committee of the Research
Committee of the University of Barcelona (IRBO0003099) and authori-
zation from the research center of Shiraz University of medical science
was also obtained.

2.3. Measures

2.3.1. Structured interview and clinical symptomatology assessment

An experienced psychiatrist and two skilled clinical psychologists
chose the patients, based on the Structured Clinical Interview (SCID-5-
CV) of the DSM-5 (APA, 2013). Sociodemographic data (e.g., age,
marital status, social class, education, economic status, and employment
status) and clinical variables (e.g., diagnosis, age of SUD onset, type of
drug use, abstinence time, daily use of medication, suicide attempts,
presence of organic pathology, personal psychiatric history, labor, legal
and family problems) were obtained individually and extracted then
reviewed from the medical history of centers. In addition, as clinical
symptomatology assessment SUD + SZ patients completed the Persian
version of Positive and Negative Syndrome Scale (PANSS) to determine
the presence of symptomatology and severity of their SZ disorder (Navid
et al., 2009). It consists of three subscales: The Positive syndrome (7
items), Negative syndrome (7 items), and General Psychopathology (16
items) (in the Persian version, this subscale has been converted into the
three other subscales; Disruption, Excitement and Depression-anxiety).
Each of the 30 items is supplemented by a specific definition, as well
as detailed anchoring points for each of the seven possible rating points
for increasing levels of psychopathology: 1) absent, 2) minimal, 3) mild,
4) moderate, 5) moderately severe, 6) severe and 7) extreme. Internal
reliability for PANSS and its dimensions in our study was adequate
(Positive symptoms a = 0.707; Negative symptoms o = 0.721; Disrup-
tion a = 0.715; Excitement o = 0.725; Depression-anxiety o« = 0.705;
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and Total PANSS o = 0.813).

2.3.2. Circadian functioning and quality of life assessments

We used the reduced Morningness-Eveningness Questionnaire
(rMEQ), SJL questionnaire and the Pittsburgh Sleep Quality Index
(PSQI) for assessment of circadian functioning. The rMEQ contains five
items and cut of scores (range from 4 to 25) for the chronotypes are:
4-11, evening type, 12-17, intermediate type, and 18-25, morning type
(Adan and Almirall, 1991; Rahafar et al., 2015a). The Cronbach’s alpha
coefficient was acceptable for the total rMEQ in our total sample
(0.702). The SJL questionnaire asks for the time to go to bed and get up
on work days and free days to calculate the difference between mid-
sleep on workdays (MSW) and free days (MSF) (Wittmann et al.,
2006). To assess the sleep quality the Persian version of PSQI was used;
this questionnaire includes seven dimensions as follows: sleep quality,
sleep latency, duration of sleep, efficiency of sleep, sleep disturbance,
medication use, and daytime dysfunction in which each scale takes score
from zero to three. Total score ranges from 0 to 21 and on each scale
0 indicates a normal status, 1 a mild problem, 2 a moderate problem,
and 3 a severe problem (Moghaddam et al., 2012). The Cronbach’s alpha
coefficient is acceptable for the total PSQI (0.703) in the present study.

Furthermore, for evaluating the QOL we used the shorter version of
WHOQOL as World Health Organization’s Quality of Life Questionnaire
(WHOQOL)-BREF with 26 items (Nedjat et al., 2008). Each item ranges
from 1 to 5; higher scores indicated better QOL and consisted of four
major domains with adequate Cronbach alpha coefficient: Physical
health (0.709), Psychological health (0.773), Social relationships
(0.746), and Environment health (0.726). The internal reliability for
total WHOQOL-BREF was high (0.902). It should be mentioned that the
WHOQOL-BREF includes two items that are related to the general health
status and general QOL of the respondent (overall QOL), being its in-
ternal reliability in our sample of 0.704.

2.4. Data analysis

Group differences in demographic and clinical variables were
explored with t-test or Mann-Whitney U test for continuous variables
and the Chi-square test for categorical variables. If the quantitative data
conformed to normal distribution, the t-test was used; otherwise, the
nonparametric Mann-Whitney U test was used instead. We used uni-
variate analyses of covariance (ANCOVA) for explore differences in the
total scores of the rMEQ and PSQI scales, considering the clinical groups
(SUD and SUD + SZ) as independent variable and age as a covariate,
since it could be a confounding factor. Also, a second ANCOVA analysis
was performed adding the age of SUD onset as the covariate. To study
differences of chronotype in PSQI scales, the ANCOVA analyses were
repeated adding the chronotype as independent factor. We used multi-
variate analyses of covariance (MANCOVA) for the SJL parameters and
WHOQOL-BREF dimensions, with clinical group as an independent
variable and age as a covariate. Besides, a second MANCOVA analysis
was also performed adding the age of onset of SUD as covariates. Finally
additional MANCOVA analyses were performed for WHOQOL-BREF
dimensions, first adding as factor the chronotype, and second adding
the levels of PSQI dimensions. In all cases, post-hoc analyses were
Bonferroni corrected and partial Eta-square (ng) was estimated to mea-
sure the effect size considering that a value of 0.01 was low, 0.04
moderate, and 0.1 high.

Bivariate correlation analyses were performed for explore the re-
lationships of quantitative clinical variables with rMEQ, PSQI di-
mensions, and WHOQOL-BREF dimensions. The significantly related
variables were entered into the subsequent multiple linear stepwise
regression analysis. Using Person correlation, the relationship between
the total scores of QOL and PSQI was assessed. All analyses were per-
formed using the SPSS (Statistical Package for the Social Sciences
version 26.0) software. The tests were two-tailed with the type I error set
at 5%.
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3. Results
3.1. Sociodemographic and clinical characteristics

A significant age difference between the two groups was observed,
being SUD + SZ patients younger than SUD (p = 0.018). Considering the
academic class, the chi-square test revealed a significant difference be-
tween both groups (p = 0.001), the SUD + SZ group presented a higher
proportion of middle school degree and lower university studies in
comparison with SUD (p = 0.035 and p = 0.002 respectively). There was
not any significant difference in marital status, socioeconomic and
employment status (see Table 1).

Regarding clinical variables (see Table 2), the SUD+ SZ group
showed an early age of SUD onset (p = 0.001), more rate of social phobia
(p = 0.031), previous General Anxiety Disorder (p = 0.018) and use of
daily medication (p < 0.001), compared to SUD ones. In type of sub-
stance use SUD patients reported more consumption of opium in com-
parison with SUD + SZ group (p = 0.040). Groups did not differ in the
concomitance of pathology, family, legal and labor problems, number of
substance use, abstinent time and suicide attempts. According to the
severity of SZ disorder (PANSS scale), the patients reported more
negative symptoms followed by positive, disruption, depression-anxiety
and excitement respectively. Moreover, most of them determined as
mild SZ (36%) although others were in moderate (33.3%) and severe SZ
(30.7%).

3.2. Circadian functioning: Chronotype, Social jet-lag, quality and
components of sleep

Considering the chronotype, the chi-square test showed that there
was a significant difference between the two groups (x3 = 16.813, p <
0.001). SUD patients were more likely to be intermediate type in

Table 1

Sociodemographic variables for the SUD (substance use disorder) and SUD + SZ
(substance use disorder comorbid schizophrenia) groups. Mean, standard devi-
ation, percentage, and statistical contrast (t-test or Chi-Square test).

Sociodemographic SUD(N=80) SUD +SZ(N = Statistical

data 75) contrast

Age 39.58 + 35.63 +10.28 t(153)=2.401*

10.24

Marital status 73=5.453

Single 25% 41.3%

Married 62.5% 50.7%

Divorced 8.8% 4%

Widow/Widower 3.8% 4%

Socio economic 73=7.936
status

High 21.25% 17.3%

Middle 41.25% 36%

Middle low 20% 38.7%

Low 17.5% 8%

Academic class 73=18.361**

Illiterate 13.8% 8%

Primary studies 13.8% 24%

Middle school 18.8% 38.7%

High school 32.5% 25.3%

University studies 21.25% 4%

Employment status 73=1.736

Active 61.25% 52%

Inactive 28.8% 38.7%

Retired 10% 9.3%

¥ p < 0.05;

" p <0.01.
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Table 2

Clinical characteristics for the SUD (substance use disorder) and SUD + SZ
(substance use disorder comorbid schizophrenia) groups. Mean, standard devi-
ation, percentage and statistical contrast (t-test or Chi-Square test).
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Table 3

Chronotype percentages for the groups of SUD (substance use disorder) and SUD
+ SZ (substance use disorder comorbid schizophrenia) and statistical contrast
(Chi-Square test).

Clinical data SUD (N SUD + SZ Statistical

= 80) (N =75) contrast

Age of SUD onset 35.68 + 30.85 + t(153)=3.403**

9.22 8.40

Concomitance organic pathology” 73=2.931
Hypertension 3.8% 6.7% 21=0.500
Hypothyroidism 2.5% 1.3% 73=0.333
Hyperthyroidism 3.8% 6.7% 73=0.500
Irritable bowel syndrome 1.3% 4% 73=1.001
Migraine 2.5% 2.7% 73=0.004
Other disorders (Hepatitis B/C, 18.8% 15% 73=0.615
Obesity, HIV, diabetes, epilepsy,
respiratory problems)

Personal psychiatric history” 72=12.928"
Social phobia 6.3% 17.3% 273=4.665"
General anxiety disorder 3.8% 14.6% 73=4.571*
Panic disorder 6.3% 8% 73=0.091
Obsessive compulsive disorder 5% 8% 273=0.400
Somatic disorders 5% 9.3% 73=0.818
Other disorders (eating disorders, 13.8% 17% 73=0.167
PTSD, personality disorders)

Suicide attempts 0.24 + 0.15 + t(153)=1.200
0.53 0.39

Presence of problems
Legal problems status 16.3% 12% 73=0.574
Labor problem status 20% 28% 73=1.363
Family problems 27.5% 28% 73=0.005

Type of Substance®
Nicotine 77.5% 77.3% 73=0.040
Opium 60% 40% 73=4.202*
Crystal 37% 32% 273=0.667
Heroin 31.3% 34.7% 72=0.205
Other (shireh, hashish, cannabis) 21.3% 30.7% ){%:0.901
Number of substance use 2.05 + 2.08 + taszy= — 0.217

0.84 0.88
Polydrug use 37.5% 42.6% 73=0.065
Daily use of psychiatric medication =~ 28.57% 87.10% 73=15.622""*
Abstinent time (month) 7.47 + 7.08 + t130=1.750
0.94 1.57
PANSS score 76.36 +
27.94
Positive symptoms 17.64 +
9.12
Negative symptoms 19.88 +
9.15
Disruption 17.01 +
9.88
Excitement 9.92 &+
4.74
Depression-anxiety 11.91 +
6.55

PTSD: Post-traumatic stress disorder; PANSS: Positive and negative syndrome
scale;

# Percentages will not equal 100 as each patient may be in more than one
category at the same time;

" p < 0.05;

" p<0.01;

" p < 0.001.

comparison with SUD + SZ groups (p = 0.002), while SUD + SZ patients
were more likely to be evening type compared with SUD group (p =
0.007) (see Table 3). Moreover, no bivariate correlations among rMEQ
and the clinical variables were observed.

The total score of rMEQ differs between the SUD (13.92 + 3.96) and

SUD (N = 80) SUD + SZ (N = 75) Statistical contrast
Evening type 27.5% 58% 73=7.333"*
Intermediate type ~ 53.8% 25% 73=9.290"*
Morning type 18.8% 16% 73=0.333

" p<0.01.

SUD + SZ (12.32 + 4.23) groups in the ANCOVA analysis using age as a
covariate (F(1.152)= 6.738; 175 =0.042; p = 0.010) and also by adding the
age of SUD onset of the covariate (F(.151)= 5.269; 113 = 0.034; p =
0.023). Moreover, comparison of the group means with the Iranian
normative data (15.05 + 3.71) (Rahafar et al., 2015b) indicated that
SUD and SUD + SZ groups presented lower scores, being more evident in
the SUD + SZ group (t34;=5.46, p < 0.001) than in the SUD group (t346=
2.350, p = 0.019). In addition, regarding relationship of clinical vari-
ables provided a significant difference between chronotypes in polydrug
users. Thus, in the SUD group Intermediate type polydrug users were
more observable as compared with morning type and evening type (p <
0.05, in both cases), but evening type polydrug users were more than
morning type (p < 0.001) and intermediate type (p = 0.005) for the total
sample and the SUD + SZ group compared to intermediate type and
morning type (p < 0.001, in both cases).

Differences between groups were observed in bedtime during the
workdays, and SUD group showed a delay of time to bed compared with
SUD + SZ ones (p = 0.007). That is to say, SUD ones went to bed later
than SUD + SZ patients during the workdays. Results confirmed the
same considering age and age of SUD onset as covariates (see Table 4).
Moreover, although the stability of sleep schedules was greater in the
SUD + SZ group, no relevant SJL is observed in either group.

Regarding to PSQI components, only a significant difference was
observed in sleep medication between SUD and SUD + SZ groups (p =
0.032). SUD patients reported lower consumption while SUD + SZ ones
had more frequency of prescribed drugs to sleep during the last month
(see Table 5). There was no significant difference between the two
groups in other dimensions of PSQI scale nor in the total PSQI scores.
However, it is worth noting the high number of patients with a sleep
efficiency lower than 65% (half of the SUD and more than a third of the
SUD + SZ group), sleep disturbances one or more times a week (more
than a third in both groups) and that day time dysfunction is a somewhat
or very large problem in about 40% of patients regardless of the

Table 4

Social jet-lag and related parameters for the SUD (substance use disorder) and
SUD + SZ (substance use disorder comorbid schizophrenia) groups. Mean scores
+ standard deviation, F and partial eta square (113) (MANCOVA results).

Age as covariate Age and age of

SUD onset as

covariates
SUD(N  SUD+SZ  Fqu,sz m Faasy  1p
= 80) (N =75)
Bedtime during 00.28 23.42 + 7.564** 0.047 5.090* 0.026
the workdays  +1.51 1.57
Wake up 7.38 £ 7.40 + 0.503 0.003 1.181 0.006
during the 1.45 1.42
workdays

Bedtime during ~ 00.41 00.15 + 1.570 0.010  0.724 0.004
the free days +2.16 1.46

Wake up 8.46 + 9.03 £+ 2.880 0.012  3.077 0.013
during the 1.59 2.03
free days
Social jet-lag 1.13 + 0.46 + 1.304 0.008  1.426 0.011
2.55 0.59

¥ p < 0.05;
" p <0.01.
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Table 5

Quality and dimensions of sleep for the SUD (substance use disorder) and SUD +
SZ (substance use disorder comorbid schizophrenia) patients. Percentage and
statistical contrast (Chi-Square test).

PSQI SUD (N = SUD + SZ (N = Statistical
80) 75) contrast

Sleep quality x3=1.765
Very good 17.2% 16% x3=0.062
Fairly good 53.6% 45.3% x3=1.102
Fairly bad 17.5% 22.6% x3=0.640
Very bad 11.3% 16% x3=0.739

Sleep latency x3=4.051
Lower than 15 min 56.8% 42.7% x?=34496
16-30 min 21.3% 32% xf:2.310
31-60 min 17.5% 18.7% x3=0.036
>60 min 3.8% 6.7% x3=0.656

Sleep duration x3=3.565
>7h 8.8% 6.7% x3=0.240
6-7 h 35% 49.3% xf:3.312
56h 44.4% 37.3% x7=0.940
<5h 11.3% 6.7% x3=1.020

Sleep efficiency x3=4.327
>85% 21% 24% x%:O.lGS
75%-84% 4% 2.7% x3=0.144
65%-74% 24.7% 37.3% x3=2.788
Lower than 65% 49.4% 36% x}=3.168

Sleep disturbance x3=0.882
Not during past month 5% 6.1% x3=0.193
Less than once a week 61.3% 54.7% x3=0.688
Once or twice a week 31.3% 34.7% x3=0.202

Three or more times a 2.5% 4% x3=0.270
week

Sleep medication x3=8.805*
Not during past month 43.2% 25.3% x3=6.051*
Less than once a week 9.9% 8% x3=0.193
Once or twice a week 28.4% 29.3% x3=0.062
Three or more times a 18.5% 37.3% x§:6.864
week

Daytime dysfunction x3=4.651
No problem at all 32.5% 21.3% X2=2.496
Only a very slight 26.3% 40% x}=3.348
problem
Somewhat of a problem 32.1% 33.3% x2=0.012
A very big problem 9% 5.3% x3=0.705

PSQL: Pittsburgh sleep quality index.
" p <0.05.

diagnosis group. Finally, analyses indicated no interaction between
chronotype and group in total PSQI scores.

3.3. Quality of life

The mean scores for all dimensions of WHOQOL-BREF were lower in
the group of SUD + SZ patients in comparison with Iranian population
norms (tg79 > 9.720, p < 0.001) (Nedjat et al., 2008). The dimensions of
Physical health, Psychological health and Social Relationship of SUD
group also scored lower than norms (tgg4= 3.04, p < 0.002, in all cases);
just only the Environmental health of this group was similar to the norm
(tog4= 1.100, p = 0.271). See Fig. 1.

Results on dimensions of WHOQOL-BREF presented the highest
scores in SUD patients compared to SUD + SZ ones; explaining in
Physical health (p = 0.001), Psychological health (p = 0.013), Social
relationship (p < 0.001), and Environmental health (p < 0.001).
Moreover, for the overall QOL, SUD patients also presented the highest
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scores compared to SUD + SZ patients (p = 0.001). The second MAN-
COVA analysis considering age and age of onset of SUD as covariates
displayed the same results. See Table 6.

Multiple regression analysis of QOL and its dimensions scales related
to clinical variables indicated that in SUD + SZ group, both previous
suicide attempts and SJL were negatively related to Physical health,
explaining 10.3% of the variance in this dimension (F(3,72) = 5.226;p <
0.01). Also, the score of PANSS was negatively related to Psychological
health explaining 5.5% of its variance (F(1,73) = 5.275; p < 0.05). Pre-
vious suicide attempts and PANSS were negatively related to Social
relationship, explaining 16.4% of its variance (F(2,72) = 8.280; p < 0.01).
Moreover, in the SUD + SZ group, SJL was negatively related to overall
QOL, explaining 8.2% of its variance (F(1,73y = 7.600; p < 0.01). No
variables were associated with WOQOL-BREF dimensions in SUD group
or the total sample.

MANCOVA analysis was used to examine the differences between
levels of PSQI dimensions on QOL dimensions. This analysis showed no
interaction between sleep quality and groups in Physical health, Envi-
ronmental health and overall QOL. While in the Psychological health an
interaction between sleep quality and group (F(3146) = 3.690; ;112, =0.070;
p = 0.013) was obtained, the patients with higher sleep quality reported
more Psychological health (62.79 + 20.44) compared to very bad ones
(36.25 + 18.89) in the SUD group. Regarding the total sample, the main
effect of sleep quality appears significant in Physical health (F(3146) =
7.400; ’73 = 0.132;p < 0.001); the patients who reported very good sleep
quality had higher Physical health (53.29 + 19.08) compared to very
bad ones (37.50 + 17.24). Also, a significant difference was observed
between sleep quality levels in Environmental health (F3146) = 3.033;
1112, = 0.059;p = 0.031). The patients who reported very good sleep
quality had higher Environmental health (51.92 + 20.58) compared to
very bad ones (39.01 + 19.09). Moreover, a significant difference was
observed between sleep quality levels in overall QOL (F(3146) = 4.566; 173
= 0.086;p = 0.004); the patients who reported very good sleep quality
had higher overall QOL score (53.84 + 23.91) compared to very bad
ones (43.18 + 25.21). There was no evidence of significant difference in
the Social relationship dimension.

MANCOVA analysis used to establish the differences between sleep
latency in QOL exhibited no interaction in overall QOL, Psychological
health and Social relationship. Therefore, the main effect in the total
sample showed a significant difference among sleep latency levels in
these variables. In the overall QOL (F(3146) = 4.302; 113 = 0.081;p =
0.006) the patients who reported lower that 15 min of sleep latency
reported higher scores (64.06 + 16.95) compared to those ones with
>60 min of sleep latency (49.03 £ 23.30). In Psychological, the main
effect (F(3146) = 3.897; 115 = 0.074;p = 0.01) showed that the patients
who reported lower than 15 min of sleep latency reported higher Psy-
chological health (49.62 + 19.82) compared to those ones with >60 min
of sleep latency (45.83 + 16.96). Also, the main effect of Social rela-
tionship (F(3146) = 5.586; ;13 = 0.103;p = 0.001) indicated that the pa-
tients who reported >60 min of sleep latency had lower Social
relationship (51.28 + 23.83) compared to those with lower than 15 min
of sleep latency (67.70 + 14.39). There was no evidence of a significant
difference in other dimensions of QOL. Correlations between scores of
QOL and PSQI also revealed a negative link between them (p = —0.181,
p = 0.024), suggesting that patients with better quality of sleep reported
a better QOL. The correlation performed for each clinical group did not
provide differences in any of them. Likewise, adding chronotype as a
factor in MANCOVA analysis revealed no significant differences nor for
their interaction with group in QOL scale.

4. Discussion

This study concentrated on the characteristics and probable differ-
ences in the clinical state of male SUD and SUD -+ SZ patients under
treatment, along with their circadian functioning (chronotype, SJL and
quality of sleep) and QOL. Moreover, for chronotype and QOL we
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Fig. 1. Mean and standard deviations for the dimensions of quality of life in SUD (substance use disorder) and SUD + SZ (substance use disorder comorbid
schizophrenia) groups compared to Iranian population norms. **p < 0.01; ***p < 0.001.

Table 6

Quality of life (QOL) results in the groups of SUD (substance use disorder) and SUD + SZ (substance use disorder comorbid schizophrenia). Mean scores, standard

deviation, F and partial eta square (ng) tests (MANCOVA results).

Age as covariate Age and age of onset of SUD as covariates

WHOQOL-BREF SUD (N = 80) SUD + SZ (N =75) Fa,152) 773 F,151) 77}%

Overall QOL 52.34 + 23.54 41.50 + 20.46 10.558%* 0.065 9.525%* 0.059
Physical health 52.00 + 19.68 42.71 + 14.23 0.070 8.757** 0.055
Psychological health 51.66 + 20.35 44.94 + 16.22 0.040 4.110* 0.026
Social relationship 58.64 + 22.44 40.66 + 20.86 0.158 0.142
Environmental health 52.93 +17.74 41.66 + 15.96 0.105 0.091

WHOQOL-BREF: Shortened version of the World Health Organization’s Quality of Life Questionnaire;

" p < 0.05;
" p<0.01;

s

" p < 0.001.

compared our data with population norms and detect clinical correlates
of sleep and circadian rhythmicity characteristics of each group.

Concerning the sociodemographic characteristics, our study is in
agreement with previous research confirming that SUD + SZ patients
under treatment are younger compared with those with a single disorder
(Addington and Addington, 2007; Marquez-Arrico et al., 2019; Wobrock
et al., 2013) or other dual disorder ones (Higgs et al., 2020; Serrano-
Serrano et al., 2021). SUD + SZ group exhibited lower academic degrees
compared with the SUD group (Serrano-Serrano et al., 2021), suggesting
the possible presence already in the premorbid phase of a more prob-
lematic functioning and personality traits (Prat et al., 2021) which are
related to loss of social support (Adan et al., 2017a; Marquez-Arrico
et al., 2015) and might be considered an obstacle to academic devel-
opment in dual patients. Regarding the clinical state, SUD + SZ patients
presented a younger age of SUD onset, more previous psychiatric history
and daily use of medication compared with SUD which has been re-
ported previously (Addington and Addington, 2007; Benaiges et al.,
2013; Marquez-Arrico et al., 2019; Rio-Martinez et al., 2020; Serrano-
Serrano et al., 2021). This could be related to more maladaptive coping
strategies (Adan et al., 2017a; Marquez-Arrico et al., 2015; Marquez-
Arrico et al., 2019) or personality traits (Huber et al., 2016; Marquez-
Arrico and Adan, 2016; Oh et al., 2021) such as more impulsivity or less
sociability observed in SUD + SZ patients as compared to single disor-
ders (SZ or SUD).

Notwithstanding the limited number of studies on circadian func-
tioning and its characteristics in dual patients, our data showed the most
prevalent chronotype was the evening type in SUD + SZ and the

intermediate type in SUD despite being in early remission phase in an
intensive treatment. We found a novel fact that should be emphasized,
namely, the highest rate of polydrug users were reported to be evening
type in both SUD + SZ group and the total sample, in line with previous
findings indicating a high probability to use more substances in evening
type individuals (Ghaseminejad et al., 2015; Kervran et al., 2015; Prat
and Adan, 2011) and in SUD + SZ compared to SUD (Adan et al., 2017a;
Luca and Peris, 2020; Marquez-Arrico et al., 2015; Rio-Martinez et al.,
2020). There is evidence that the evening pattern of patients hinders the
response to SUD treatment (Adan, 2013; Adan et al., 2012; Ghasemi-
nejad et al., 2015) and the remission of psychotic symptoms (Kaskie
et al., 2017; Waite et al., 2016; Wilson and Argyropoulos, 2012). It
should be noted that patients in both groups do not show problematic
social jet-lag (>2 h), their sleep schedules are quite regular and most of
them sleep enough hours, however SUS + SZ patients reported a higher
amount of sleep medication. It seems substance use, regardless of the
mental disorder, can impact circadian rhythms with a detriment in sleep
(lower efficiency and sleep disturbances) and also in the diurnal period
with lower activation (Capella et al., 2018; Serrano-Serrano et al.,
2021). Our study suggests that this seems detectable with the chro-
notype assessment for patients already enrolled in treatment. Therefore,
a chronobiological approach to modify the levels of daily activity in the
social-work timetable and time adjustments in habits towards the
morningness pattern (Adan, 2013; Kaskie et al., 2017; Wittmann et al.,
2006) in SUD with and without comorbid SZ is recommended.
Although few studies have been done on the QOL of SUD + SZ pa-
tients, we observed worse scores in SUD + SZ patients than SUD ones in
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line with previous findings (Aras et al., 2013; Benaiges et al., 2012).
Possible reasons include that SUD + SZ patients have greater difficulties
in asking for support, lower social network, making friends (Marquez-
Arrico et al., 2015), and consequently a more stressful life associated
with daily conflicts (Aras et al., 2013) with lower vitality, social func-
tions and emotional roles (Adan et al., 2017b), which may lead to higher
suicide attempts (Adan et al., 2017a; Huber et al., 2016; Rio-Martinez
et al., 2020). The majority of the studies reported worse QOL among
SUD + SZ patients, although it could be related to the long-term use of
substances (Benaiges et al., 2013; Adan et al., 2017a). Recent data
suggest that SUD + SZ patients have greater cognitive reserve (Herrero
et al., 2020) and social premorbid functioning (Prat et al., 2021) than SZ
patients, which points to a lower vulnerability to the impairment of SZ.
In this sense, longitudinal studies assessing the impact of age related to
consumption in SUD and SUD + SZ patients are needed.

We found that previous suicide attempts were negatively related to
the Physical health of the SUD + SZ group. SJL was negatively linked to
Psychological health and overall QOL of the SUD + SZ group. More-
over, more severity of SZ was related to the lower Psychological health
of these patients. Also, previous suicide attempts and severity of SZ
were negatively related to the Social relationship of the SUD + SZ
group. These results extended previous results on SUD + SZ and SZ
patients in which a relationship was found between current suicide
risk, and first-degree relatives with SUD, insight and positive symp-
toms (Adan et al.,, 2017a), body pain and SZ severity (Adan et al.,
2017b) and impaired clinical and psychosocial adjustments with lower
QOL (Carra et al., 2016). Health-related studies reported associations
between QOL and severity of SUD (Adan et al., 2017b; Carra et al.,
2016) and treatment duration in psychotic patients (Desalegn et al.,
2020; Drake et al., 2020). Adherence to treatment has been observed to
improve the QOL of SUD + SZ (Drake et al., 2006; Margolese et al.,
2006; Wojtalik and Eack, 2019), SZ (Costa et al., 2018; Wilson and
Argyropoulos, 2012) and SUD patients (Giménez-Meseguer et al.,
2015), especially in the Physical and Psychological health, Vitality,
Social function, and General health perception, although more
research is required in this area.

An interesting relationship between more sleep quality and better
overall QQL (overall, Psychological, Physical and Environmental health)
for the total sample was found. In addition, patients with more sleep
latency reported lower Social relationship, Psychological health and
overall QOL. Our results extend to the diagnoses we have examined the
previous findings on SZ patients that worse QOL is related with poorer
sleep quality (Brissos et al., 2013; Hofstetter et al., 2005; Xiang et al.,
2009). In this line, it is important to highlight that physical activity can
improve the sleep quality in SUD (Adan, 2013) and SZ patients (Costa
et al., 2018) as a beneficial non-pharmacological intervention, being
able to be extensible to SUD + SZ patients. Given that SZ patients may
have worse family support and lower QOL compared to good sleepers,
and having suggested that considering family support and sleep hygiene
programs in their treatment may have high pros points (Brissos et al.,
2013), the potential benefit of applying it also in SUD + SZ should be
investigated in the future. All previous studies underline the importance
of paying attention to QOL of SUD, SZ or SUD + SZ patients, empha-
sizing related factors, in particular the sleep quality. Therefore, since the
QOL of dual patients related to their circadian functioning has received
less attention up to now, future therapeutic approaches should consid-
erer in-depth to this scope and its improvement of the clinical pop-
ulations, SUD and dual disorder ones, especially SUD + SZ patients.

Our study has some limitations such as non-randomized groups
without a control group. It is the first study in this scope in Iran so our
results can be not generalized to other mental disorders or other coun-
tries, but the similarities found despite the cultural differences in the
substances used bring us closer to the consideration of a worldwide
phenomenon. Only the male gender was investigated, therefore it is
recommended to take into account also female gender in future works.
Preferably, patients should be included at the time they access the
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resource requesting treatment for SUD and measurements should be
scheduled at various times during treatment, including objective records
of circadian rhythmicity and sleep (i.e. actigraphy, type and intensity of
light exposure). A strength of our study was to have provided for the
first-time new insights to previous research exploring both circadian
functioning and QOL in SUD patients with and without comorbid SZ, as
well as an accurate diagnosis and an exhaustive evaluation of clinical
characteristics with a large number of patients in each group.

5. Conclusion

This work has focused on the circadian functioning and QOL in SUD
patients with and without comorbid SZ. Regarding chronotype, we
found that polydrug and SUD + SZ patients were more prone to evening
type. SUD patients reported later bedtime on workdays, however pa-
tients in both groups did not show a problematic SJL or differences in
sleep quality although SUD + SZ patients took more sleep medication.
These findings suggest, in line with previous studies, that QOL of dual
patients is worse than in normative population and in SUD patients. This
study provides new insight into a negative relation between SZ severity,
SJL, suicide attempts with Physical health, Psychological health and
Social relationship in the SUD + SZ group. Our results illustrate the
importance of pay attention to circadian characteristics and QOL of
clinical populations such as SUD with and without SZ. We hope that this
work sparks an effective approach for further research to focus on ways
to improve the lifestyle of the groups of patients studied, overcoming the
limitations mentioned, in order to achieve better and more effective
treatment protocols.
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