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Abstract: Background/Objectives: Sleep disturbances often accompany mood disorders and persis-
tent insomnia after mood symptoms have resolved may be a marker of poor outcome. The association
between sleep symptoms and mood disorders seems to change with age and sex. This study aims to
assess the frequency of depressive episodes and sleep disorders in the general population through an
agile screening questionnaire and to evaluate the association of depressive episodes and sleep symp-
toms by sex and age categories. Methods: 774 women and 728 men from Sardinia aged > 16 years
old were enrolled. The Patient Health Questionnaire (PHQ-9) was administered through a computer-
assisted telephonic interview. Results: The frequency of depressive episodes was double in women
(10.6% vs. 4.4%; p < 0.0001), with the highest values in women > 75 yo (17.4%). The frequency of
sleep dysregulation was double in women (18.7% vs. 9.6%; p < 0.0001), with the highest values in
women > 75 yo (35.9%) and the lowest in the group of men > 75 yo. The group of young males
showed the lowest frequency of depressive episodes (1.4%) and a frequency of sleep dysregulation
(9.1%) similar to that of the other groups of age and sex. Sleep dysregulation without depressive
episodes presented a higher distribution in the elderly, both in males (20.7%) and in females (18.5%).
No significative differences were found across sex and age groups in the distribution of depressive
episodes without sleep dysregulation. Conclusions: The use of an agile screener such as PHQ9 in the
general population and/or in populations at risk can be a valuable tool in finding those individuals
in whom sleep dysregulation may represent an early warning signal, one that may be thoroughly
evaluated to identify and treat possible sleep disorders early.

Keywords: mood disorders; insomnia; PHQ9; patient health questionnaire

1. Introduction

The triumph of the descriptive approach in psychiatry has made it possible to develop
diagnostic shared systems allowing for scientific communication; it has anchored thera-
peutic and rehabilitative practices and the evaluation of the effectiveness of treatments
to a medical model, although this has not been without criticism [1,2]. The descriptive
definition of a syndrome does not always align with the medical concept of disease, which
requires both etiopathological understanding and anatomical or functional description.
Historically, this led to the inclusion of unrelated conditions under a single diagnosis, like
jaundice. However, despite these challenges, a descriptive approach in mental health has
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enabled treatment validation and facilitated epidemiological studies to assess public health
impacts and associated risk factors.

However, descriptive diagnoses are heuristic categories in terms of the hypotheses of
the underlying diseases. In epidemiology, it is useful to compare the results of investigations
conducted with descriptive categorical diagnoses with those conducted based on more
open syndromic descriptions [3,4]. If this is true in general, it has an even more significant
meaning when talking about depressive disorders and the relationship between depressive
disorders and insomnia.

There is a broad debate about the classification of depressive and mood disorders. [5,6]
The classification of the American Psychiatric Association, DSM-5 in the last version [7]
marked a net distinction between bipolar and depressive disorders; against this perspective,
the so-called neo-Kraepelinian approach includes in the “spectrum of bipolar disorders”
most depressive disorders and ADHD [8-10] but also sees the spectrum as a continuum
between mood disorders, subthreshold pictures and hyperthymic nonpathological tempera-
ments [11-13]. In this context, DYMERS, a stress-related syndrome marked by hyperactivity
and disrupted biological rhythms, has been identified as an intermediate state between
normal stress and pathology, particularly linked to bipolar spectrum disorders [12,14,15].
Major depressive episodes, characterized by at least five significant depressive symptoms
persisting for at least 15 days, can episodically occur in both major depressive disorder
and bipolar disorder. However, a similar syndrome can also be found in stress-related
adjustment disorder [16-18]. Furthermore, it is recognized that lifetime diagnoses (such as
those of bipolar disorder or major depressive disorder) lead to the problem of recall bias
in epidemiological studies [19,20]. Although epidemiological studies offer estimates on
the global prevalence of mood disorders based on descriptive approaches, the underlying
foundations are not always robust. Nonetheless, using simple screening tools to estimate
the frequency of depressive episodes can still provide valuable heuristic insights [21].

Major depressive disorder, as well as bipolar disorders, is frequently accompanied by
sleep symptoms such as insomnia or hypersomnia/excessive daytime sleepiness. Sleep
disorders were found to be associated with depressive disorders, with a hazard ratio for
healthy people against major depressive disorders of 0.34 (CI95% 0.31-0.37) [22] and for
insomnia symptoms in people with depressive disorders of 1.437 [CI95% 1.064-1.940] [23],
but the extent of this association is not confirmed by several surveys; additionally, knowl-
edge of the underlying mechanism as well the role of multiple lifestyle factors in it remain
unclear [22]. In many people, insomnia persists even after mood symptoms have resolved
and it may be a marker of poorer outcomes [24,25] than in people with previous mood
disorders without the persistence of sleep disorders [26,27].

Sleep disorders include conditions in which the quality, quantity and duration of sleep
during the night are compromised with diurnal consequences. According to a descriptive-
pathophysiological approach, the International Classification of Sleep Disorders ICSD-3-
TR [28,29] classify sleep disorders in six main categories:

e Insomnia: difficulty in falling or staying asleep despite adequate opportunities, leading
to daytime impairment.

e  Sleep-related breathing disorders: abnormal respiration during sleep, detected by
polysomnography (PSG).

e  Central disorders of hypersomnolence: excessive daytime sleepiness not due to other
sleep or circadian rhythm disorders, causing difficulties in staying alert.

e  Circadian rhythm sleep-wake disorders: misalignment between the internal circadian
rhythm and required sleep timing, causing difficulties in falling asleep or waking up
on time.

e Parasomnias: physical actions or verbal expressions during sleep, such as talking,
walking, or eating.

e  Sleep-related movement disorders: movements that disrupt the ability to fall or
stay asleep.
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A systematic review found the prevalence of sleep disorders that occurred three days
per week to be the following: difficulty falling asleep 14.0%, difficulty staying asleep 28.3%,
waking up too early, 32.1% and non-restorative sleep, 39.9%. If restrictive criteria by time
were included, the prevalence dropped to 8.4% for non-restorative sleep and to 12.9% for
difficulty falling asleep. The prevalence of the disorders was 22.1% according to DSM-IV-
TR [30], 4.7% according to ICD-10 and 15.1% according to ICSD-2; approximately 22% had
a sleep disorder according to one of the three classification criteria, while the prevalence of
insomnia disorder according to the DSM-5 was 10.8% [31].

Considering that depressive episodes are common across various disorders, such as
major depression and bipolar disorder, and are subject to recall bias in epidemiological
studies, a descriptive transdiagnostic approach may be useful for studying the frequency
and association between depressive episodes and sleep disorders. Furthermore, the asso-
ciation between sleep disorders and mood disorders seems to change with age [32] and
sex [23] or, according to another perspective, the extent of the symptomatologic component
linked to sleep in mood disorders seems to change with age and sex [26]. Studying the here
and now of the association between sleep disturbances and current depressive episodes
by sex and age in a community survey can offer many insights [33-35]. The prospect of a
community survey may also allow us to clarify aspects of the relationship between current
depression and depressive symptoms of depression [36].

It is important in this context to add that assessment and screening of depression with
scales are appropriate and correct, but their reliability is to be recognized in non-universal
settings and to be evaluated in the clinical setting in each individual case [37].

The aim of this study is to measure the frequency of depressive episodes and sleep
disorders through a screening questionnaire in a general population sample and to study
the association of depressive episodes by sex and age categories.

2. Materials and Methods

Sample: The community survey was conducted by phone in Sardinia, Italy. The study
involved people aged 16 and older living in households with telephone-wire connections
(at that time, a still frequent method). Sampling was achieved with a strata technique. The
population of the whole region was broken down into 16 geographically defined strata
representing the capital city of the eight official provinces plus the villages of each province.
The number of respondents recruited from each stratum corresponded to the proportion of
the population living in the capital of the province or villages of that province, according to
the Italian National Institute of Statistics [38]. Each stratum was subdivided into ten sex
and five age group cells (16-29, 30-44, 45-59, 60-74, >75 by male and female). A random
sample was drawn from all registered private household telephones. As soon as a cell was
saturated, persons who did not meet age and sex criteria were excluded from the database
of those eligible for interview (N = 2343), selected on the basis of regional registries.
We obtained due to the particularly balanced nature of the study a high percentage of
participants (N = 1502) from the initial sample (N = 2343), differentiating the two initial
populations based on their consent to participation.

The interviewers were medical doctors, psychologists and post-graduate students
in medicine.

Ethics: Participants had to sign informed consent. This study was evaluated and
approved by the Ethics Committee of the University Hospital of Cagliari. This research
was conducted according to the Helsinki Declaration.

Interview: Computer-assisted telephone interviewing (CATI) was used. The main
objective of the protocol was the perception of depression in the general population; for this
purpose, an instrument was adopted with case vignettes, which were carefully described
in the previous works produced by this research [39,40].

The presence of depressive symptoms during the past two weeks was measured using
the Patient Health Questionnaire (PHQ-9) [41], Italian version [42,43]. Respondents indicate
that for each of the nine depressive symptoms (corresponding to the core criteria of DSM
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classification), the degree of presence of the symptom on a Likert scale is from 0 (not at
all) to 4 (nearly every day). A cut-off of 9/10 identifies people with a high likelihood of
having a depressive episode of at least moderate level [41]. Item 3 of the PHQ9 measures
the issues of sleep (“Trouble falling or staying asleep or sleeping too much)”.

Statistical Analysis: The frequency of the response to item 3 (indicative of the average
frequency of the score on the sleep disorders item) as well as the total score on PHQ9
(indicative of the average frequency of the score relating to general symptoms) was com-
pared in the different groups by age and sex were compared using 1-way ANOVA. For this
purpose, the age group over 75 was used as a pivot for both sexes.

The frequency of people who scored more than nine on the PHQ9 (score indicative of
a medium to severe depressive episode) was compared between the age and sex groups.
Also, in this case, the >75 age class was used as a pivot for both sexes, but a comparison
was also conducted between the classes most divergent in frequency. Statistical analysis
was conducted with chi-square tests using Yates’ continuous correction where required.

The frequency of people who scored more than one at Item 3 of the PHQ9 (indicative
of having “trouble falling or staying asleep or sleeping” from more than half the days
[coded 2] to nearly every day [coded 3]) was compared between the age and sex groups.
Also, in this case, the >75 age class was used as a pivot for both sexes, but a comparison
was also conducted between the classes most divergent in frequency. Statistical analysis
was conducted with chi-square tests using Yates’ continuous correction. The frequency
of Men Depressive Episodes without Sleep Disturbance (<2 item 3 PHQ) as well as the
frequency of Sleep Disturbance Without Depressive Episodes was also compared with a
similar methodology between groups by sex and age. In this case, given the small number
of some subgroups, in addition to the chi-square with possible Yates correction, Fisher’s
exact test was necessary in some cases.

3. Results

Table 1 describes the sample interviewed based on distribution by sex and age. It
should be noted that those over sixty represent around 20% of the male sample and 30%
of the female sample. On the other hand, young people (16-29 years) do not reach 20% in
both sexes.

Table 1. Characteristics of the sample by age and sex.

Age Men Women
>75 58 (8.0%) 92 (11.9%)
60-74 132 (18.1%) 150 (20.2%)
45-59 185 (25.4%) 190 (25.5%)
30-44 211 (30.0%) 206 (27.7%)
16-29 142 (19.5%) 136 (17.6%)
Total 728 774

Table 2 shows the distribution of the overall score of the PHQ9 * by age and sex.

In males, the oldest category (>75) shows a tendency towards a higher frequency than
the other categories, but only among the youngest (16-19) does the difference reach the
statistical significance (3.58 £ 3.56 vs. 2.66 £ 2.42, p = 0.036). In women, older women (>75)
present a higher frequency in all categories except for “old youngers” (60-74), i.e., >75 vs.
45-59 (5.41 £ 4.83 vs. 4.66 £ 4.44, p = 0.003); >75 vs. 30-34 (5.41 £ 4.83 vs. 4.16 + 3.86,
p =0.017); >75 vs. 16-29 (5.41 = 4.83 vs. 4.03 £ 3.72, p = 0.015). Comparing the difference
by sex in the same age categories, a greater frequency was found in women except among
the youngest older adults: (>75) women 5.41 + 4.83 vs. men 3.58 £ 3.56 (p = 0.014); (60-74)
women 4.66 + 4.44 vs. men 2.87 + 3.02 (p < 0.0001); (30-44) women 4.16 + 3.86 vs. men
2.87 & 3.44 (p = 0.002); (16-29) women 4.03 & 3.72 vs. men 2.66 £ 2.42 (p < 0.001). When
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the mean score of item 3 of PHQ9 by age and sex is analyzed in men, a distribution not
ideally like the previous one is highlighted (see Table 3).

Table 2. Distribution of the overall score of the PHQ9* by age and sex.

ANOVA 1way ANOVA 1way Men
Total PHQ9 within Total PHQ9 within
Age Men Women vs.
Men Men Women Women Women
by Age Classes by Age Classes
df 1148
>75 58 (8.0%) 3.58 &+ 3.56 Pivot 92 (11.9%) 541+ 483 Pivot F=6.197
p=0.014
df 1188 df 1280
60-74 132 (18.1%) 293 £+ 3.52 F =1.365 150 (20.2%) 3.71 £ 3.85 df 1240F B gggz F=3.122
p =0.244 p=5 p=0.078
df 1241 df 1373
45-59 185 (25.4%) 2.87 £ 3.02 F=2235 190 (25.5%) 4.66 + 4.44 df 1280 F B égé F =20.730
p=0.136 p=5 p < 0.0001
df 1267 df 1415
3044 211 (30.0%) 2.87 £3.44 F=1.909 206 (27.7%) 4.16 +3.86 df 1296 F B SZ; F=9.825
p=0.168 p=5 p=0.002
df 1198 df 1276
16-29 142 (19.5%) 2.66 +2.42 F =4.458 136 (17.6%) 4.03 +3.72 df 1226 F B 88(1);1 F =13.358
p=0.036 p=5 p < 0.0001
* PHQ = Patient Health Questionnaire.
Table 3. Distribution of the means score of item on dysregulation of sleep (PHQ9 * Item 3) by age
and sex.
ANOVA ANOVA
Item 3 ?wa‘ly Percentage Item 3 %w;.iy Percentage
Age Men PHQY within of Total Women PHQY within of Total Men vs.
8 Men by PHQ9 Women PHQ9 Women
Men Women
Age Score by Age Score
Classes Classes
df1, 148
>75  58(8.0%)  0.68 £ 0.67 Pivot 19.0% 92 (11.9%)  1.19 £1.02 Pivot 22% F=11.387
p =0.001
132 df 1188 150 df 1240 df1,280
60-74 (18.1%) 0.67£091  F=0.006 22.8% (20.2%) 071 +£0.88 F=15.011 19.1%  F=0.141
e p =0.940 e p < 0.0001 p =0.708
185 df 1241 190 df 1338 df1,373
45-59 (25.4%) 050 £0.77  F=2.560 17.4% (25.5%) 081+£1.02 F=9.314 17.4% F=10.990
e p=0.111 ~r p =0.002 p=0.001
211 df 1267 206 df 1301 df1, 415
30-44 (30.0%) 042+073 F=5972 14.6% (27.7%) 0.63 £0.83 F=25267 151%  F=7.536
e p=0.015 e p < 0.0001 p = 0.006
149 df 1198 136 df 1226 df1,280
16-29 (19.5%) 052+081 F=1767 19.5% (17.6%) 059 £091 F=21.625 14.6%  F=0.141
o p=0.185 e p < 0.0001 p=0.708

* PHQ = Patient Health Questionnaire.

In males, people over 75 years old show a higher frequency than other age groups, but
the difference is statistically significant only compared to people between 30 and 44 years
old (0.68 £ 0.67 vs. 0.42 & 0.73, p = 0.015). In women, the older ones show a very high
average score (1.19 £ 10.2); the difference is statistically significant compared to all the
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other age categories, i.e., 60-74 (0.71 £ 0.88, p < 0.001); 45-59 (0.81 £ 1.02; p = 0.002); 3044
(0.63 £ 0.83; p < 0.001); 16-29 (0.59 £ 0.91; p < 0.001).

The distribution of depressive episodes by sex and age (PHQ9 > 9), as shown in Table 4,
is not homogeneous with the mean distribution of the PHQ total score presented in Table 2.

Table 4. Distribution of depressive episodes (PHQ9 > 9) * by age and sex.

Men l‘)'V 1‘1111; Within Women Women
Men CI}; ssgs Women by Age Classes, vs. Men
Depressive . ¢ Depressive Chi-Square (Chi-Square
Age Men . Chi-square Women . . .
Episodes with Yates Episodes with Yates with Yates
(PHQ >9) .. (PHQ >9) Correction if Correction if
Correction if Needed Needed)
Needed. :
575 58(8.0%)  3.4%(2/58) Pivot 92 (11.9%) (127/'32/; Pivot
0.152, p = 0.697 9.39, 3.409, p = 0.105 1.997, p =0.158
60-74 132(18.1%) 6.1% (8/132) OR =055 150 (20.2%) (14/ 1‘50;’ OR =2.04 OR =1.77
(C195% 0.1-2.7) (CI195% 0.9-4.4) (CI195% 0.8-3.9)
0.086, p = 0.769 10.5% 2.653, p = 0.065 6.549, p = 0.010
45-59 185 (25.4%) 4.3% (8/185) OR=0.79 190 (25.5%) (20/1’90; OR=1.78 OR =5.89
(CI95% 0.2-3.8) (CI95% 0.9-3.6)  (CI95% 1.3-26.6)
579, 0.462, p = 0.497 11.1% 2.168, p = 0.141 4.068, p = 0.044
3044 211 (30.0%) SN OR =059 206 (27.7%) SN OR = 1.67 OR =2.08
(12/211) (CI95% 0.2-3.8) (23/206) (C195% 0.8-3.7) (C195% 1.0-4.3)
0.143, p = 0.705 6.6% 7.462, p = 0.006 4.960, p = 0.026
16-29 142 (19.5%) 1.4% (2/142) OR =250 136 (17.6%) (9/1036; OR =3.18 OR =4.96
(CI95% 0.3-18.1) (C195% 1.3-7.5) (C195% 1.0-4.3)
o o 20.052, p < 0.0001
Total 4:4% 10.6% OR =2.57
(32/728) (82/774) (C195% 1.7-3.9)
High 60-74vs, 210 %;(10443 30-44 vs. 1'9973’;_0'11‘71;
divergences 16-29 s 16-29 o n

(CI95% 1.0-21.7) (CI95% 0.8-3.9)

* PHQ = Patient Health Questionnaire.

In males, the frequency in the older age group (3.4%) is homogeneous with that of the
other age groups. In contrast, the highest frequency was found in the young elderly aged
60-74, which shows a statistically significant difference towards those younger of 1629
years (6.1% vs. 1.4%, p = 0.040). In women, on the contrary, the older ones (>75) show a
very high frequency, but this reaches a statistically significant difference only compared to
young people aged 16-19 (17.4% vs. 6.6%, p = 0.006). Compared to males, women present a
higher frequency of depressive episodes in all age groups except among younger elderly
people (60-74 years), as illustrated in Table 4. This finding is in agreement with data in the
literature; several epidemiological studies conducted through structured clinical interviews
corroborate the finding [44,45]. In the total sample, the frequency of depressive episodes in
females is double that of males.

In males, the distribution of sleep dysregulation (PHQ Item 3 < 2) by age and sex
(Table 5) presents some aspects similar to the distribution of depressive episodes with
older people (>75) who do not present higher frequencies than other groups of age. The
young elderly (60-74) have the highest peak; however, this peak only reaches a statistically
significant difference compared to the 30-44 group (14.3% vs. 7.6%, p = 0.043) and not in
comparison with the youngest (16-19) (14.3% vs. 9.1%, chi-square with Yates correction
1.348; p = 0.246; OR = 1.67; C195% 0.8-3.5).
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Table 5. Distribution of sleep dysregulation (PHQ9 Item 3 < 2) * by age and sex.

Within Men by Within Women
Age Classes, Women vs. Men
Men . Women by Age Classes, . .
. Chi-Square . . . (Chi-Square with
Age Men  Sleep Disorders . Sleep Disorders Chi-square with .
with Yates . Yates Correction
(PHQ Item 3 > 1) L. (PHQ Item 3>1) Yates Correction .
Correction if . if Needed)
if Needed.
Needed.
16.070, p < 0.0001
>75 58 (8.0%) 6.9% (4/58) Pivot 35.9% (33/92) Pivot OR =7.55
(CI95% 2.5-22.7)
2.656; p = 0.103 14.598, p < 0.0001 0.004; p = 0.940
60-74 132 (18.1%) 14.3% (19/132) OR =040 14.7% (22/150) OR=3.24 OR =1.02
(CI95% 0.1-1.2) (CI95% 1.7-6.1) (CI95% 0.5-2.0)
0.430; p = 0.512 4.178, p = 0.041 13.887, p < 0.0001
45-59 185 (25.4%) 9.7% (18/185) OR =0.69 24.2% (46/190) OR=1.75 OR =2.96
(CI95% 0.2-2.1) (CI95% 1.1-3.0) (CI95% 1.6-5.3)
2.064; p =0.151 21.647, p < 0.0001 2.921; p = 0.087
3044 211 (30.0%) 7.6% (16/211) OR =0.44 12.6% (26/206) OR =3.87 OR =1.95
(CI95% 0.1-1.4) (CI95% 2.1-7.0) (CI95% 0.9-3.4)
0.270; p = 0.603 15.065, p < 0.0001 0.807; p = 0.369
1629 142 (19.5%) 9.1% (13/142) OR=0.73 12.6%, (17/136) OR =3.58 OR =142
(CI95% 0.2-2.4) (CI95% 1.8-7.0) (CI95% 0.7-3.0)
24.812, p < 0.0001
Total 9.6% (70/728) 18.7% (144/774) OR =215
(CI95% 1.6-2.9)
6.972, p = 0.008
OR =223
. 4.111;p =0.043 o o 15
. High 60-74 vs. 3044 OR = 0.2.05 45-59 vs. 16—29O (CI95% 1.2-4.9)
divergences (C195% 1.0-4.1) and 30-44 8.924. p = 0.008
o OR =221

(CL95% 1.3-3.7)

* PHQ = Patient Health Questionnaire.

In women, according to the distribution of depressive episodes, sleep dysregulation
has the highest frequency peak among the oldest (35.9%), but in this case, a statistically
significant difference is achieved compared to all other age groups. However, the distri-
bution in the other age groups is not homogeneous with women 45-59 years old with a
prevalence (24.2%) higher against the 30—44-year-old group (12.6%, p = 0.008) than in the
younger 16-29-year-olds (prevalence 12.6%, p = 0.008). In the comparison by sex, women
present a higher frequency only in the groups >75 (35.9% vs. 6.9%; p < 0.0001) and 45-59
(24.2% vs. 9.7%; p< 0.0001). In the total sample, however, women were twice as frequent
as men.

Table 6 shows that no differences are found across sex and age groups in the dis-
tribution of depressive episodes without sleep dysregulation (i.e., people with PHQ > 9
but Item3 score < 2). Sleep dysregulation without depressive episodes presents a higher
distribution in the elderly, both in males (20.7%) and in women (18.5%) with statistically
significant differences compared to all other groups but without evidence of a progressive
prevalence by age instead of a homogeneous distribution under 75 years. There is no sta-
tistically significant difference by sex in the total sample; the frequency is higher amongst
males (20.7% vs. 8.5%) but at the limits of statistical significance (p = 0.097).
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Table 6. Distribution by age and sex of depressive episodes without sleep dysregulation (people
with PHQ > 9 *** and Item3 < 2) and of sleep dysregulation (PHQ9 Item 3 > 1) without depressive
episodes (PHQ9 < 10).

Men’s

Women

Depressive Men by Men Sleep Men by Depressive Women Women Sleep Women
Episod Age Disturb Age Episod by Age Disturb by Age
pisodes (Fisher isturbance (Fisher pisodes (Fisher isturbance (Fisher
Age Men without E Without Women without Without
xact X Exact Exact . Exact
Sleep Test) Depressive Test) Sleep Test) Depressive Test)
Disturbance Episode Disturbance Episode
(PHQIt. 3<2) p p (PHQIt. 3 <2) p p
>75 58 (8.0%) 3.4% (2/58) Pivot 20.7% (12/58) Pivot 92 (11.9%) 0% (0/92) Pivot 18.5% (17/92) Pivot
60-74 132 (18.1%) 1.5% (2/132) 0.587 9.8% (9/132) 0.010 150 (20.2%) 2.7% (4/150) 0.301 8% (12/150) 0.023
45-59 185 (25.4%) 1.1% (2/185) 0.242 6.5 (12/185) 0.004 190 (25.5%) 1.0% (2/190) 0.999 14.7% (18/190) 0.036
30-44 211 (30.0%) 2.8% (6/211) 0.683 4.7% (4/211) 0.0001 206 (27.7%) 4.3% (9/206) 0.061 5.8% (12/206) 0.001
16-29 142 (19.5%) 0.70 (1/142) 0.202 8.4% (12/142) 0.028 136 (17.6%) 2.2% (3/136) 0.275 8.0% (11/136) 0.024
Total 9/32 (28.1%— 49/70 (70%— 18/82 (21.9%— 70/144 (48.6%—
Prevalence 1.2) Prevalence 6.7) Prevalence 2.3) Prevalence 9.0)
Chi sq- = 0.485 Chisq-=8.729 * Chisq-=2.752*
Men vs p =0.486 p =0.003 p =0.097
Women OR=14 OR =25 OR=0.7
(0.5-3.5) (1.3-4.5) (0.5-1.1)
S?S%? >75vs. %ﬁ?ﬁs 16:?8_}17 jrvs'_300 I‘é g >75vs. (Eilﬁg 45-59 vs.Fli(;;lZez
’ p=0.153** p=0 p=0.103 ** p =0.699

* Calculated as crude frequencies on depressive episodes, not as prevalence. ** Calculated as prevalence. *** PHQ
= Patient Health Questionnaire.

4. Discussion

This study reports that current depressive episodes are about 10% in females and 5% in
males, with sleep dysregulation occurring at twice the rate, showing a similar female/male
ratio. These prevalence rates and demographic distributions align closely not only with
recent community surveys using similar methods in Spain [46], a nation with a cultural
and economic background not far from Sardinia, but also are even quite similar to those
conducted in countries less close on a cultural and economic level such as Brazil [47] or
Russia [48]. Surprisingly, the few community surveys conducted with screening tools
show less variability in results than the range of point prevalence of depressive episodes
detected with structured clinical interviews [49]. However, a study recently analyzed the
comparability of risk profiles in people who tested positive for PHQ9 compared to people
identified as having a depressive episode through a structured interview [50]. The results
show that the identified cases of depressive episodes by PHQ-9 were not reliable with
CIDI-SF [51] identified Major Depressive Disorder cases. Even the two sets of symptoms
identified with the different tools had different factor structures in genomic modeling.
Major depressive symptoms found using the PHQ-9 were more homogeneous, describing
general dysphoria, while CIDI SF symptoms were more informative on within-major
depression heterogeneity [50]. The link between PHQ-9 positivity and the dysphoric
component of mood disorders is crucial for studying sleep dysregulation. Dysphoria and
disruptions in individual rhythms, including sleep, are key elements in the borderline
area between pathology and normalcy, which is central to the bipolar spectrum according
to a neo-Kraepelinian approach [52-55]. However, the same elements are also relevant
in the psychopathology of that syndrome defined by hyperactivity and dysregulation of
rhythms (DYMERS), which is today seen as a border between pathology and well-being
but in a broader vision of the previous concept of bipolar spectrum as a possible prodromal
condition not only of the disorder bipolar [15,56,57]. The similarity in age and gender
distribution between depressive episodes identified by PHQ-9 and sleep dysregulation
from the same instrument suggests, if not proves, that the screening test primarily detects
dysphoric depression, which is closer to the bipolar spectrum [58-60], while the second is
an element closely linked to this area which can in many cases be an antecedent of the frank



J. Clin. Med. 2024, 13, 4870

90f13

pathology it is known that dysregulation of rhythms can be a factor triggering crises [61] or
even linked to the onset of bipolar disorders [62].

The distribution of depressive disorders, depressive symptoms and sleep dysregula-
tion by sex and age shows similar trends across groups, except for young males, who have
a lower frequency of depressive episodes but similar rates of sleep dysregulation compared
to other age groups. This discrepancy suggests that sleep dysregulation may be a risk factor
for mood disorders, leading to higher sleep issues and fewer mood disorders in younger
individuals. Further investigation is needed to understand why this pattern is more pro-
nounced in younger males and why the ratio does not change progressively with age. It
must be underlined that the use of substances, in particular stimulants such as cocaine,
begins earlier in males with a ratio of up to 4/1 compared to females in adolescence [63,64],
as well as unhealthy behaviors that can potentially expose one to sleep dysregulation such
as compulsive internet use and video game playing; additionally, smoking, cannabis use
and being bullied were found to be more frequent among males [65]. However, these
behaviors, including the excessive use of video games and smartphones and the shift in
the sleep—wake cycle with exposure to light pollution, are still present in both sexes in the
young generations of the current era [66].

Suppose we observe the trend in the prevalence of sleep disorders without episodes of
depression in both sexes. In that case, we note a higher frequency in both sexes in the young
ages 16-29 (8% in women, 8.4% in males), followed by a decrease in the 30-44 age group
(5.8% in women, 4.7% in males), followed by a peak in 45-59 but only in women (14.7%
women, 6.5% males), followed by a leveling out of the frequency in young older adults 60-74
(8% women, 9.8% men) and then a rise to the maximum levels in older >75 (18.5% and 20.7%
respectively). Hyperactivation around the use of substances [67-69], the subversion of the
circadian rthythm and the use of smartphones, both factors of light pollution, are probably
the cause of the high prevalence [70-72] in young people; peri-menstrual hormonal factors
are probably related to the peak in women [73]. It is more difficult to explain the high
frequency of sleep disorders in old age (>75), which, moreover, does not correspond to
a prevalence of depressive episodes in the same age groups. The factors more likely to
contribute to increasing the prevalence of sleep complaints in older adults are (1) the higher
prevalence of comorbidities [74] and associated drugs that may negatively impact nocturnal
sleep or that may interfere with daytime activities, thus causing an alteration/disruption of
the 24 h sleep—wake pattern; (2) retirement, which, with its typical changing in lifestyle,
may lead to inadequate sleep hygiene and consequently to poor sleep; (3) changes in
sleep architecture in older adults with sleep fragmentation, increased arousals, decreased
slow-wave sleep and reduced sleep efficiency [75]; (4) alterations in circadian rhythms
with advancing of the leading sleep episode and consequent earlier evening sleepiness and
morning awaking [76]. The higher prevalence of sleep disorders in women >75 years old
may be partly attributed to the better-preserved quality of NREM sleep in older men [77,78];
it was reported in a recent meta-analysis that insomnia symptoms were most frequent in
people >65 years old, especially in women.

While the utility and necessity of using depression scales for screening and assessing
patients are evident, this approach should not be applied universally. Instead, it must be
evaluated on a case-by-case basis, tailored to the specific clinical and diagnostic needs of
each individual [79,79,80].

This study is subject to several limitations. First, the telephone-based nature of the
community survey may have introduced selection bias, as individuals without access to
telecommunication services or those unwilling to participate in telephone interviews might
have been underrepresented. This limitation could affect the generalizability of the findings
to the broader population. Additionally, the self-administered PHQ-9 scale, while widely
used for assessing depressive symptoms, relies on participants’ self-reports, which may be
influenced by response biases, such as social desirability or varying levels of self-awareness.

It is known that in the depression of older people, somatic symptoms dominate
to the detriment of affective symptoms [81] and a careful analysis of the results of an
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extensive epidemiological survey conducted in the USA led the authors to state that the low
estimated prevalence of major depressive episodes among the elderly is due to an increase
in confounding with physical disorders [82]. From this point of view, sleep disorders,
even in the absence of a diagnosis of depression, could be a helpful signal in primary
prevention in young people or an indicator of a need for greater diagnostic attention in the
elderly, also given the high incidence in this age of dramatic consequences of untreated
and unrecognized depressive episodes.

5. Conclusions

The use of an agile screener such as PHQ9 in the general population and/or in
populations at risk can be a valuable tool in finding those individuals in whom sleep
dysregulation may represent an early warning signal and that may be thoroughly evaluated
to identify and treat possible sleep disorders early. These disorders represent an important
trigger of depressive symptoms, as well as an important factor of aggravation of the
symptomatology and are an important clinical element to be identified and treated at
an early stage in order to improve the general clinical picture and obtain an optimal
outcome. Future prospective studies will need to confirm the suggestions emerging from
this investigation.
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