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Insomnia is often defined as poor or unsatisfactory sleep. It is primarily viewed as a
persistent condition that is characterized by severe distress as well as social, interpersonal, and occupational impairment.1 Prevalence of insomnia is high in the general
population worldwide; conservative estimates of the prevalence of chronic insomnia
range from 9% to 12% in adults, making insomnia the most commonly reported sleep
complaint.2,3 Furthermore, insomnia has a high rate of comorbidity with a range of
psychological disorders, particularly anxiety and depression.4–6
There are several different opinions concerning the relationship between anxiety/
depression and insomnia. One viewpoint is that anxiety, depression, and insomnia simply
co-occur, and can be explained by other precipitating or maintaining mechanisms.7,8 A
second possibility is that insomnia is secondary to (ie, a symptom or epiphenomenon
of) depression and anxiety, or conversely, that anxiety and depression are epiphenomenal to insomnia, which has been concluded to be unfounded.6 A third possibility is
that anxiety and depression act as risk factors for insomnia,9–11 but also that insomnia
may act as a risk factor for, and may even be causal in, the development of anxiety
and depression.12 Finally, it is possible that the association between anxiety/depression
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Purpose: To compare anxiety and depression among patients with paradoxical insomnia
(Para-I), patients with psychophysiological insomnia (Psy-I), and normal sleepers (NS).
Patients and methods: A cross-sectional case–control study was conducted in patients with
Para-I (n=63), patients with Psy-I (n=63), and NS (n=63) from southwest China. The three
groups were matched for age (mean age: 42.0±10.30 years), gender (per group: male =22;
female =41), educational level, and nature of occupation. Anxiety and depression were evaluated using the Self-Rating Anxiety Scale and Self-Rating Depression Scale and compared
among the groups.
Results: Concerning anxiety, patients with Para-I had a significantly higher mean Self-Rating
Anxiety Scale score (P,0.05) and significantly higher incidence of anxiety compared to NS
(P,0.0167). There were no significant differences between the two insomnia groups on anxiety
measures. Concerning depression, patients with Para-I had a significantly higher mean SelfRating Depression Scale score than patients with Psy-I and NS (both, P,0.05), as well as a
significantly higher incidence of moderate to severe depression than in the Psy-I group and NS
(both, P,0.0167).
Conclusion: Both Psy-I and Para-I patients had significantly higher anxiety and depression
than NS. Compared to Psy-I, Para-I patients had slightly (but not significantly) lower anxiety
and significantly higher depression.
Keywords: sleep disorders, psychological comorbidity, stress, paradoxical insomnia
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and insomnia is not simply a cause–effect relationship, but
instead a complex bidirectional one, whereby anxiety and
depression influence insomnia, and vice versa.13 Thus, while
insomnia evidently has a strong association with anxiety and
depression, the nature of this relationship is as yet unclear.
According to the second edition of the International
Classification of Sleep Disorders (ICSD-2), paradoxical
insomnia (Para-I) is one subtype of chronic insomnia14 and is
characterized by misperceptions of sleep quality and quantity.
It is also known as subjective insomnia, pseudoinsomnia,
subjective complaint of sleep initiation and maintenance difficulty without objective findings, insomnia without objective
findings, sleep hypochondriasis, subjective sleep complaint,
and, most widely, sleep state misperception. Para-I, which
comprises about 5%–9% of all insomnia,14 is defined as
complaints of severe insomnia that occur without obvious
evidence of objective sleep disturbance and without a significant impairment of daytime functioning.15,16 Individuals
suffering from Para-I complain about sleep difficulties while
objective sleep measures (such as polysomnography, PSG)
appear to be normal.17
Previous investigations of Para-I have mainly focused
on its physiological characteristics,18,19 and psychological characteristics such as anxiety and depression remain
unclear. This has hindered the understanding of and treatment for the emotional symptoms of Para-I; thus, a more
detailed theoretical understanding of problems are required
as is the development of intervention guidelines for treating
anxiety and depression in patients with Para-I. To this end, a
case–control study was performed to compare anxiety and
depression in patients with Para-I, patients with psychophysiological insomnia (Psy-I), and normal sleepers (NS). We
hypothesized that both Psy-I and Para-I groups would have
higher anxiety and depression levels than NS. We also
hypothesized that patients with Para-I would have different
anxiety and depression levels to patients with Psy-I.

Methods
Subjects
A case–control study was conducted. Sixty-three consecutive
patients with Para-I were recruited from the Sleep Medicine
Center of West China Hospital of Sichuan University
between March 2013 and December 2013. During the same
period, gender-, age- (within 3 years), cultural level-, and
nature of occupation-matched patients with Psy-I (n=63)
and NS (n=63) were recruited as controls. The diagnostic
criteria for Para-I and Psy-I were consistent with those of
the ICSD-2.14 All subjects underwent a multistep screening
evaluation, which consisted of a sleep history interview, an
232
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overnight PSG, a psychological assessment, and medical
history taking with physical examination. These evaluations were conducted by a board-certified sleep specialist, a
clinical psychologist, and a physician. Participants received
no compensation for their participation in the study, nor did
they pay for the screening evaluation.
Inclusion criteria for all participants were as follows:
1) over 18 years old; and 2) educated in primary school or
above. Exclusion criteria for all participants were as follows:
1) presence of a significant current medical or neurological
disorder that compromises sleep; 2) presence of a major psychopathology; 3) alcohol or drug abuse during the past year;
4) evidence of another sleep disorder such as sleep apnea or
periodic limb movements during sleep; 5) use of a medication
known to affect sleep; and 6) ongoing psychological treatment. Details for the specific groups are presented below.

Psy-I group
Individuals suffering from chronic Psy-I14,17 met the following inclusion criteria: 1) presence of a subjective complaint
of insomnia, defined as difficulty initiating (ie, sleep-onset
latency .30 min) and/or maintaining sleep (ie, time awake
after sleep-onset .30 min) present at least three nights per
week; 2) insomnia duration of at least 6 months; 3) insomnia
or its perceived consequences causing marked distress or
significant impairment of occupational or social functioning; and 4) presence of a subjective complaint of at least one
negative daytime consequence attributed to insomnia.

Para-I group
In addition to the mentioned chronic insomnia criteria, participants in the Para-I group14,17 were required to meet the following criteria: 1) a total sleep time of more than 6 h 30 min
and a sleep efficiency greater than 85% on nocturnal PSG;
and 2) marked discrepancies between subjective and objective sleep measures (ie, a difference of 60 min or more for
total sleep time, and/or a difference of at least 15% between
subjective and objective measures of sleep efficiency).

NS
NS19 were community-dwelling adults recruited from the
general population through advertisements. Inclusion criteria
for NS were as follows: 1) a total sleep time of more than
7 h per night; 2) satisfaction with their sleep; 3) no subjective sleep complaints; and 4) an objective sleep efficiency
of more than 85%.

Procedure
Evaluations were conducted by two graduate students through
face-to-face interviews at the Sleep Medicine Center. Prior to
Neuropsychiatric Disease and Treatment 2018:14
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the study, the investigators received training on the aim and
procedure of the study, as well as the questionnaires and
appropriate communication. First, the investigators explained
the purpose and main content of the survey and evaluated whether participants met the eligibility criteria. After
obtaining informed consent from eligible participants, the
investigators explained how to complete the questionnaires.
The participants were asked to complete the questionnaires
independently and according to their true feelings. Finally,
the investigators collected the questionnaires immediately
after their completion to check the integrity of the data.

Ethical considerations
The study received approval from the Ethics Committee of
West China Hospital of Sichuan University. The investigation complies with the principle of voluntariness, and written
informed consent was obtained from all participants.

Measurements
PSG

Overnight PSG recording techniques and standard parameters
were implemented according to the American Academy of
Sleep Medicine Manual for the Scoring of Sleep and Associated Events.20 Sleep data were collected using an Alice 5
Diagnostic Sleep System (Philips Respironics, Bend, OR,
USA). PSG recording included electroencephalography
(F4-M1, C4-M1, O2-M1, F3-M2, C3-M2, and O1-M2),
bilateral electro-oculography, electrocardiography, electromyography (submental, anterior tibialis), oral airflow,
rib cage and abdominal movements, and an arterial oxygen
saturation sensor on the left index finger. The observed sleep
parameters included total time in bed, total sleep time, sleeponset latency, sleep efficiency, and wake time after sleeponset.

Pittsburgh Sleep Quality Index (PSQI)
The PSQI21 primarily assesses general sleep quality in the past
month, and in the following seven domains: duration of sleep,
sleep disturbance, sleep-onset latency, daytime dysfunction
due to night sleep, sleep efficiency, need for medications
to sleep, and overall sleep quality. A higher score indicates
worse sleep quality and more severe insomnia, and a total
score higher than five indicates insufficient sleep quality.22

Self-Rating Anxiety Scale (SAS)
The SAS23 is used to evaluate the level of anxiety-related
symptoms in the past week. This self-administered test has
20 questions, with 15 items reflecting higher anxiety levels
and five items reflecting lower anxiety levels. Each item is
Neuropsychiatric Disease and Treatment 2018:14

Anxiety and depression in paradoxical insomnia: a case–control study

scored on a scale from 1 to 4 (rarely, sometimes, frequently,
and always). The total score is computed as an original score,
and then multiplied by 1.25 to get the standard score. Higher
standard scores represent a higher intensity of symptoms.
Scores less than 50 indicate no anxiety, scores between 50
and 59 indicate minimal to mild anxiety, scores between
60 and 69 indicate moderate to marked anxiety, and scores
greater than 70 indicate severe anxiety.

Self-Rating Depression Scale (SDS)
The SDS24 is a 20-item questionnaire designed to assess
depressive symptoms over the past week. Ten of the items
express negative experience or symptoms (eg, “I have
crying spells or feel like crying”) and ten express positive
experiences and are reversed (eg, “My life is pretty full”).
Each item is scored on a Likert scale ranging from 1 to 4.
The raw total scores are converted to a 100-point scale by
multiplying by 1.25. A higher score indicates more severe
depression symptoms. Scores less than 50 indicate no depression, scores between 50 and 59 indicate minimal to mild
depression, scores between 60 and 69 indicate moderate
to marked depression, and scores greater than 70 indicate
severe depression.

Statistics
The Statistical Package for SPSS 21.0 (SPSS, Chicago, IL,
USA) was used for all data management and analyses. Data
distribution was assessed using the Kolmogorov–Smirnov
test. The data were expressed as means ± standard deviations
for continuous variables and as frequencies (%) for categorical variables. One-way analysis of variance and χ2 tests were
used to compare the three groups on sociodemographic
variables, sleep parameters, and anxiety and depression.
Two-way comparisons of continuous variables were performed using least significant difference procedure tests
for equal variances or Tamhane’s T2 tests for unequal
variances. Two-way comparisons of categorical variables
were performed using Wilcoxon rank sum test for unequal
variances. P-values presented as the result of Wilcoxon rank
sum test were corrected (ie, P multiplied by the number of
pairwise comparisons). Therefore, P-values under 0.0167
were considered significant. For all other results, P,0.05
was considered to be statistically significant.

Results
Sociodemographic variables
Sociodemographic variables for the three groups are shown
in Table 1. The mean ages of Para-I, Psy-I, and NS groups
were 42.0±10.2 (range 19–65), 42.8±9.6 (range 21–62),
submit your manuscript | www.dovepress.com
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Table 1 Comparison of sociodemographic variables among the three groups
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Variables

Para-I

Age (years)
Gender
Male
Female
Cultural level
Primary school
Junior middle school
Senior middle school
College or above
Nature of occupation
Mental
Physical

Psy-I

NS

n

Mean ± SD or %

n

Mean ± SD or %

n

Mean ± SD or %

63

42.0±10.2

63

42.8±9.6

63

41.4±11.1

22
41

30.1%
69.9%

22
41

30.1%
69.9%

22
41

30.1%
69.9%

9
15
15
24

14.3%
23.8%
23.8%
38.1%

8
15
15
25

12.7%
23.8%
23.8%
39.7%

9
14
15
25

14.3%
22.2%
23.8%
39.7%

58
5

92.1%
7.9%

58
5

92.1%
7.9%

58
5

92.1%
7.9%

Abbreviations: Para-I, paradoxical insomnia; Psy-I, psychophysiological insomnia; NS, normal sleepers; SD, standard deviation.

41.4±11.1 (range 19–66) years, respectively. Each group
consisted of 22 males (30.1%) and 41 females (69.9%).
More than one-third of the participants were educated in
college or above (39.1%) and the nature of their occupation
was mainly mental (92.1%). No significant between-group
differences were found in age, gender, education, or nature
of occupation (all, P.0.05).

Sleep parameters
Sleep parameters for the three groups are showed in Table 2.
No significant between-group differences were found in total
time in bed (P.0.05). There were significant between-group
differences in total sleep time, sleep-onset latency, sleep
efficiency, and wake time after sleep-onset (all, P,0.001);
specifically, these sleep parameters were significantly higher
in the Para-I and NS groups compared to the Psy-I group (all,
P,0.001, Table 3). There were no significant differences in
total sleep time, sleep-onset latency, sleep efficiency, and
wake time after sleep-onset between Para-I and NS groups
(all, P.0.05). However, there were significant betweengroup differences in PSQI scores (P,0.001); specifically,
PSQI scores were significantly higher in the Para-I and Psy-I

groups compared to the NS group (both P,0.001, Table 3).
There was no significant difference in PSQI scores between
Para-I and Psy-I groups (P.0.05). These results helped to
categorize patients into groups.

SAS and SDS scores
The SAS and SDS scores are listed in Table 4. The mean
SAS scores of the Para-I (51.1±10.5) and Psy-I (54.0±7.6)
groups were indicative of minimal to mild levels of anxiety,
and that of the NS group (27.1±1.7) was indicative of no
anxiety. There were significant between-group differences
in SAS scores (P,0.001); specifically, SAS scores were
significantly higher in the Para-I and Psy-I groups compared
to the NS group (both P,0.001, Table 5). There was no
significant difference in SAS scores between Para-I and
Psy-I groups (P.0.05).
The mean SDS scores of both the Para-I (55.2±13.1) and
Psy-I (50.5±7.6) groups were indicative of minimal to mild
levels of depression, and that of the NS group (29.0±2.0) was
indicative of no depression. There were significant betweengroup differences in SDS scores (P,0.001); specifically,
SDS scores in the Para-I and Psy-I groups were significantly

Table 2 Comparison of objective and subjective sleep parameters among the three groups
Variables

Para-I
(mean ± SD)

Psy-I
(mean ± SD)

NS
(mean ± SD)

F

P-value

Total time in bed (min)
Total sleep time (min)
Sleep-onset latency (min)
Wake time after sleep-onset (min)
Sleep efficiency (%)
PSQI

525.2±82.6
407.4±65.2
19.0±16.3
71.4±53.0
80.5±11.6
15.9±2.5

523.8±79.9
303.3±92.8
47.8±51.4
121.6±72.4
60.9±17.7
16.2±2.0

537.6±15.5
425.1±60.9
19.0±22.2
69.8±59.2
81.4±12.4
2.0±1.1

0.811
49.416
14.893
14.186
42.092
1,075.161

0.466
,0.001
,0.001
,0.001
,0.001
,0.001

Abbreviations: Para-I, paradoxical insomnia; Psy-I, psychophysiological insomnia; NS, normal sleepers; SD, standard deviation; PSQI, Pittsburgh Sleep Quality Index.
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Table 3 Multiple comparisons of sleep parameters
Variables Total time in bed

Total sleep time

Sleep-onset
latency

Wake time after
sleep-onset

Sleep efficiency

PSQI
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For personal use only.

Mean
P-value Mean
P-value Mean
P-value Mean
P-value Mean
P-value Mean
P-value
difference
difference
difference
difference
difference
difference
Para-I/Psy-I 1.4
Para-I/NS -13.8
-12.4
Psy-I/NS

0.905
0.301
0.248

104.2
-17.7
-121.8

,0.001 -28.8
-0.1
0.315
,0.001 28.8

,0.001 -50.2
1.000
1.6
,0.001 51.8

,0.001 19.6
-0.9
0.998
,0.001 -20.5

,0.001 -0.3
0.968
14.0
,0.001 14.2

Note: Tamhane’s T2 test.
Abbreviations: PSQI, Pittsburgh Sleep Quality Index; Para-I, paradoxical insomnia; Psy-I, psychophysiological insomnia; NS, normal sleepers.

higher than that of the NS group (P,0.001, Table 5). Moreover, the mean SDS score of the Para-I group was significantly higher than that of the Psy-I group (P,0.05).

Constituent ratio of anxiety and
depression

the incidence of minimal to mild depression was lower in
the Para-I group than that in the Psy-I group, the incidence
of moderate to severe depression was significantly higher
(P,0.0167).

Discussion

The prevalence and severity of anxiety and depression
according to the SAS and SDS are shown in Table 6. Overall,
the prevalence of anxiety and depression in the Para-I group
were 57.1% (36/63) and 63.5% (40/63), respectively, and
15.5% of cases (30/63) expressed symptoms of both anxiety
and depression. Specifically, 42.9% of the patients with
Para-I (27/63) were in the normal range for anxiety, 36.5%
(23/63) were characterized by minimal to mild anxiety,
17.5% (11/63) by moderate to marked anxiety, and 3.2%
(2/63) by severe anxiety. Furthermore, 36.5% of the patients
with Para-I (23/63) showed no depression, 25.4% (16/63)
minimal to mild depression, 25.4% (16/63) moderate to
marked depression, and 12.7% (8/63) severe depression.
The χ2 test revealed a significant between-group difference in the constituent ratio of anxiety and depression
(P,0.001). In addition, according to the results of multiple
comparisons (Table 7), the constituent ratios of anxiety
and depression of both the Para-I and Psy-I groups were
significantly different to those of the NS group (P,0.0167).
The incidence of anxiety in the Para-I group was slightly
lower than that in patients with Psy-I, but this did not
reach significance (P.0.0167). Moreover, even though

This study compared anxiety and depression between patients
with Para-I, patients with Psy-I, and NS. As expected, both
Psy-I and Para-I groups had higher anxiety and depression
levels than NS. Interestingly, patients with Para-I had
different anxiety and depression levels compared to those
with Psy-I.
Our study showed that, compared to NS, both Psy-I and
Para-I groups had significantly higher SAS scores (mean
score: 54.0±7.6, 51.1±10.5 vs 27.1±1.7) and SDS scores
(mean score: 50.5±7.6, 55.2±13.1 vs 29.0±2.0). Similarly,
the incidences of anxiety and depression in the Psy-I
(61.0%, 66.7%) and Para-I (57.1%, 63.5%) groups were
significantly higher than that in NS (0%, 0%). These results
indicate that patients with Psy-I and Para-I had significantly
greater anxiety and depression than NS. This is consistent
with a previous study,25 which also found that insomniacs
had higher anxiety and depression than NS. Furthermore,
our results indicated that patients with Para-I and with Psy-I
experienced the same levels of anxiety and depression.
These results go some way to support the idea that Para-I
might be an extreme form of insomnia even though patients’
objective sleep measures are comparable to those of NS.26

Table 4 Comparison of SAS and SDS scores among the three
groups

Table 5 Multiple comparisons of SAS and SDS scores

Variables

SAS

SDS

Variables SAS

Para-I
Psy-I
NS
F
P-value

51.1±10.5
54.0±7.6
27.1±1.7
243.182
,0.001

55.2±13.1
50.5±7.6
29.0±2.0
158.003
,0.001

Abbreviations: SAS, Self-Rating Anxiety Scale; SDS, Self-Rating Depression Scale;
Para-I, paradoxical insomnia; Psy-I, psychophysiological insomnia; NS, normal sleepers.

Neuropsychiatric Disease and Treatment 2018:14

SDS

Mean difference P-value Mean difference P-value
Para-I/Psy-I -2.921
Para-I/NS 24.016
Psy-I/NS
26.937

0.210
,0.001
,0.001

4.683
26.254
22.651

0.048
,0.001
,0.001

Note: Tamhane’s T2 test.
Abbreviations: SAS, Self-Rating Anxiety Scale; SDS, Self-Rating Depression Scale;
Para-I, paradoxical insomnia; Psy-I, psychophysiological insomnia; NS, normal sleepers.
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Variables

Para-I (%)
Psy-I (%)
NS (%)
χ2
P-value

Anxiety

Depression

Number

Minimal
to mild

42.9
39.0
100

36.5
38.7
0

Moderate
to marked
17.5
19.0
0
88.877
,0.001

Severe

Number

Minimal
to mild

3.2
3.2
0

36.5
33.3
100

25.4
58.7
0

25.4
7.9
0
105.601
,0.001

Severe
12.7
0
0

Abbreviations: Para-I, paradoxical insomnia; Psy-I, psychophysiological insomnia; NS, normal sleepers.

Our study also showed that the Para-I group had a slightly
(but not significantly) lower SAS than the Psy-I group (mean
score: 51.1±10.5 vs 54.0±7.6). Similarly, the incidence of
anxiety in the Para-I group (57.1%) was slightly (but not significantly) lower than that in Psy-I group (61.0%). In line with
a previous study,27 these results support Salin-Pascual et al’s15
suggestion that Para-I may be a transitional pathophysiological state from healthy sleep to Psy-I, because the anxiety level
of patients with Para-I is between those of NS and patients
with Psy-I.15 Insomniacs often suffer from unpleasant intrusive thoughts and excessive and uncontrollable worry during
the presleep period. One cognitive model of insomnia has
suggested that individuals who suffer from insomnia tend to
be overly worried about their sleep and about the daytime
consequences of not getting enough sleep.28 This excessive
negatively toned cognitive activity triggers both autonomic
arousal and emotional distress.28 This anxious state triggers
selective attention toward and monitoring of internal and
external sleep-related threat cues.28 Together, the anxious
state and the attentional processes may cause individuals to
overestimate the extent of the perceived deficit in sleep and
daytime performance.28 Anxious-ruminative traits, which
may contribute to cognitive arousal, seem to mediate the
underestimation of sleep duration.29
Another finding of our study was that the Para-I group
had a significantly higher SDS score than the Psy-I group
(mean score: 55.2±13.1 vs 50.5±7.6). Indeed, nearly a third
of individuals with Para-I suffered from moderate to severe
Table 7 Multiple comparison of constituent ratio of anxiety and
depression between different groups
Variables Anxiety

Depression

Mean difference P-value Mean difference P-value
Para-I/Psy-I -2.009
Para-I/NS -5.423
-6.536
Psy-I/NS

0.045
,0.001
,0.001

-2.695
-5.603
-6.179

0.007
,0.001
,0.001

Note: Wilcoxon signed rank test.
Abbreviations: Para-I, paradoxical insomnia; Psy-I, psychophysiological insomnia;
NS, normal sleepers.
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depression (38.1%), which was higher than Psy-I (7.9%).
These results suggest that patients with Para-I experienced
more severe depression than patients with Psy-I. These
results are consistent with previous study.30 It is interesting
to note that despite significantly higher levels of depression,
individuals with Para-I had a slightly lower anxiety. As
mentioned, it is widely accepted that anxious-ruminative
traits play an important role in the underestimation of sleep
duration. However, our results indicate that depression may
have a stronger relationship with sleep underestimation than
anxiety, and future studies could more fully investigate the
mechanisms underlying this link. As we introduced in the
background, there are many notions about the interrelationship between depression and insomnia. These notions
may also be applied to the relationship between depression
and Para-I.31
In light of several concerns, the ICSD-3 task force has
elected to consolidate all insomnia diagnoses (ie, “primary”
and “comorbid”) under a single, chronic insomnia disorder,
and nullified the subtypes of chronic insomnia, including Psy-I and Para-I.32 However, this decision reflects the
recognition that we are not yet able to reliably make such
distinctions or translate them into customized therapeutic
approaches rather than the belief that no pathophysiologic
differences between chronic insomnia subtypes exist.33 The
initiating mechanisms and characteristics are still important
in understanding insomnia.34
Although the present study furthers our understanding of
mood symptoms in patients with Para-I, its findings should
be interpreted with caution in light of its potential limitations. First, this study was cross-sectional in nature; thus,
identifying the complex causal relationships among anxiety,
depression, and Para-I were not within the scope of this study.
Second, the patients with Para-I and Psy-I in this study were
voluntary sleep clinic outpatients, whereas NS participants
were recruited from the community, which may lead to a
selection bias. Third, all of the patients in the current study
came from a single tertiary referral center, which may lead
Neuropsychiatric Disease and Treatment 2018:14
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to another selection bias, and further multicenter longitudinal
study may help to verify the current findings. Finally, we did
not clinically diagnose depression and anxiety and relied only
on self-rated questionnaires; thus, it might not reflect the true
levels and incidences of anxiety and depression. Clinical
diagnosis of depression and anxiety should be considered
in future studies.

Conclusion
In conclusion, the present findings suggest that anxiety and
depression should be routinely assessed in the diagnosis
and treatment of sleep disorders. This may help clinicians
to distinguish Para-I from NS (ie, higher anxiety and depression levels) as well as to distinguish Para-I from Psy-I (ie,
slightly lower anxiety and significantly higher depression).
This may also aid the development of tailored therapeutic
interventions. However, future research on the role of anxiety
and depression in sleep underestimation is warranted in the
search for individualized treatment of Para-I.
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