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SCIENTIFIC INVESTIGATIONS

Trazodone affects periodic leg movements and chin muscle tone during
sleep less than selective serotonin reuptake inhibitor antidepressants

in children
Lourdes M. DelRosso, MD, PhD'; Maria P. Mogavero, MD?*; Oliviero Bruni, MD*; Carlos H. Schenck, MD%; Amy Fickenscher, RPSGT"; Raffaele Ferri, MD®

"Seattle Children’s Hospital and University of Washington, Seattle, Washington; ?Institute of Molecular Bioimaging and Physiology, National Research Council, Milan, ltaly;
3Sleep Disorders Center, Division of Neuroscience, San Raffaele Scientific Institute, Milan, Italy; “Department of Social and Developmental Psychology, Sapienza University,
Rome, ltaly; *Minnesota Regional Sleep Disorders Center, Department of Psychiatry, Hennepin County Medical Center, University of Minnesota Medical School, Minneapolis,
Minnesota; ®Sleep Research Centre, Oasi Research Institute~IRCCS, Troina, Italy

Study Objectives: To test the hypothesis that children taking trazodone have less leg movements during sleep (LMS) and higher rapid eye movement (REM)
sleep atonia than children taking selective serotonin reuptake inhibitors (SSRIs) but more than normal controls.

Methods: Fifteen children (9 girls and 6 boys, mean age 11.7 years, standard deviation [SD] 3.42) taking trazodone (median dosage 50 mg/d, range 25-200 mg)
for insomnia and 19 children (11 girls and 8 boys, mean age 13.7 years, SD 3.07) taking SSRIs for depression, anxiety, or both were consecutively recruited, as
well as an age- and sex-matched group of 25 control children (17 girls and 8 boys, mean age 13.7 years, SD 3.11). LMS were scored and a series of parameters
was calculated, along with the analysis of their time structure. The Atonia Index was then computed for each non-REM sleep stage and for REM sleep.

Results: Children taking trazodone exhibited slightly higher leg movement indices than controls but lower than those found in children taking SSRIs and their time
structure was different. Chin electromyogram atonia in all sleep stages was not significantly altered in children taking trazodone but was decreased in children
taking SSRIs, especially during non-REM sleep.

Conclusions: In children, SSRIs but not trazodone are associated with a significantly increased number of LMS, including periodic LMS, and increased chin tone
in all sleep stages. The assessment of periodic limb movement disorder and REM sleep without atonia might not be accurate when children are taking SSRIs
because of their significant impact.

Keywords: periodic leg movements during sleep, leg movement activity during sleep, REM sleep without atonia, atonia index, chin EMG tone, trazodone,
SSRI antidepressants, children

Citation: DelRosso LM, Mogavero MP, Bruni O, Schenck CH, Fickenscher A, Ferri R. Trazodone affects periodic leg movements and chin muscle tone during
sleep less than selective serotonin reuptake inhibitor antidepressants in children. J Clin Sleep Med. 2022;18(12):2829-2836.

BRIEF SUMMARY

Current Knowledge/Study Rationale: Antidepressants, such as selective serotonin reuptake inhibitors (SSRIs) and trazodone, are often used also in
children. As already reported for adults, SSRIs can decrease rapid eye movement (REM) sleep atonia and increase leg movements during sleep (LMS)
also in children. With this study, we show that this is not true for trazodone, which showed a much less important impact than SSRIs on LMS and a
negligible effect on muscle atonia in all sleep stages.

Study Impact: These findings have important practical implications and suggest that the assessment of periodic limb movement disorder or REM sleep
without atonia should be made with particular attention in children taking SSRIs but not in children taking trazodone.

INTRODUCTION

used antidepressants in children,” especially fluoxetine, but

other SSRIs include escitalopram and fluvoxamine.”

Antidepressants are a diverse group of medications used mainly
to treat major depressive disorder but also commonly used to
treat generalized anxiety disorder, obsessive-compulsive disor-
der, bulimia, and post-traumatic stress disorder. Antidepres-
sants are commonly used in children and the prevalence of
major depressive disorder in children aged 3—17 years is 3.2%,
while the prevalence of anxiety is 7.2%." Comorbid depression
and anxiety are also common, with 3 out of 4 children with
depression having comorbid anxiety while 1 in 3 children with
anxiety are diagnosed with comorbid depression.! Selective
serotonin reuptake inhibitors (SSRIs) are the most frequently

Journal of Clinical Sleep Medicine, Vol. 18, No. 12 2829

Trazodone is an antidepressant usually used as second-line
agent. Trazodone belongs to the category of serotonin (5-HT)
receptor antagonists and reuptake inhibitors (SARIs) that has
antagonistic properties to serotonin type 2 receptors (5-HT2)
and a-adrenoreceptors, as well as inhibitory properties to 5-HT
reuptake, which play a role in its antidepressant and anxiolytic
effects.’ Although the mechanism of action of trazodone is not
completely understood, antagonism of 5-HT2 receptors seems
to exert the most potent pharmacological effect of trazodone, in
contrast to SSRIs, especially fluoxetine, for which the most
potent pharmacological action is the inhibition of 5-HT uptake.*
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Indeed, as an example, the inhibition of 5-HT uptake by trazo-
done is more than an order of magnitude less potent than that of
fluoxetine.” Due to its sedative properties, trazodone is also
often used off label in cases of insomnia.’

Approximately 8.3% of children with a psychiatric disorder
are evaluated in sleep clinics and often require a sleep study.®
Current guidelines for polysomnography (PSG) in children do
not recommend tapering off antidepressants prior to a sleep
study. Therefore, it is of utmost importance to understand the
impact that antidepressants have in sleep and sleep architecture.
In prior studies we have demonstrated that SSRI antidepres-
sants can affect the polysomnographic sleep findings, rapid eye
movement (REM) sleep atonia,” and periodic leg movements
during sleep in children.®

In this study we aimed to (1) to evaluate the characteristics of
leg movements during sleep (LMS) in children taking trazodone,
(2) to compare LMS in children taking trazodone with those of
children taking SSRIs and controls, and (3) to specifically assess
and compare the REM sleep atonia in the same groups of individ-
uals. Based on our previous findings with SSRIs”* and on the
differences in mechanisms of actions between them and trazo-
done,* we hypothesized that children taking trazodone have less
leg movement activity during sleep and higher REM sleep atonia
than children taking SSRIs but more leg movements and less
REM sleep atonia than normal controls.

METHODS

Subjects

For this study, a convenience sample of 15 children (9 girls and
6 boys, mean age 11.7 years, standard deviation [SD] 3.42) tak-
ing trazodone (median dosage 50 mg/d, range 25-200 mg)
for insomnia and 19 children (11 girls and 8 boys, mean age
13.7 years, SD 3.07) taking SSRIs for depression, anxiety, or
both were consecutively recruited at the Seattle Children’s Hos-
pital, Seattle, Washington. None of the children had another
medical or psychiatric disorder. PSG recording had been ordered
because of snoring, fatigue, restless sleep, or sleepiness. From
the group of children taking trazodone, 8 were initiated on trazo-
done by a sleep provider (5 of whom for sleep maintenance
insomnia and 3 for sleep-onset insomnia) and 7 were initiated on
trazodone by a primary care physician. Eight of the children on
SSRIs were taking sertraline (75-200 mg/day), 4 were taking
escitalopram and 1 was taking citalopram (10-30 mg/day), 5
were taking fluoxetine (10-30 mg/day), and 1 was taking duloxe-
tine (30 mg/day). Children taking SSRIs were only taking 1
SSRI and were not taking a combination of other medications.
Three children only took the SSRI in the evening and the rest
took it in the morning. All children taking trazodone took it in the
evening. Treatment duration ranged between 2 and 12 months.
None of the children in these groups was diagnosed with restless
legs syndrome.

Finally, an age- and sex-matched group of 25 control chil-
dren (17 girls and 8 boys, mean age 13.7 years, SD 3.11) was
selected from our database (including children recruited by the
authors at their respective centers, who have been successfully
used for previous studies”). None of these children were taking
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drugs or were affected by another medical, psychiatric, or sleep
disorder other than snoring. In all 3 groups, physical and neuro-
logical examinations were done.

The body mass index or sex composition and age of the
groups were not significantly different (chi-square = 0.53, non-
significant [NS]) and (Kruskal-Wallis analysis of variance
[ANOVA] H, 59 = 3.966, NS), respectively. All children had an
apnea-hypopnea index < 1 event/h. In addition, sleep apnea,
hypoventilation, and hypoxemia were ruled out in each case,
independently by 2 different sleep experts. No sample size/
power analysis was possible because this was a convenience
sample. The study was approved by the local ethics committee
and all children or their parents/guardians had provided
informed written consent.

Polysomnographic recording

All participants underwent a routine full-night PSG recording
in the sleep laboratory, including electromyogram (EMG) of
the submentalis and both tibialis anterior muscles and electro-
cardiogram. Sleep stages and arousals were visually scored fol-
lowing standard criteria.”

Scoring and quantification of leg movements

during sleep

LMS was detected and scored according to the most recent cri-
teria from the World Association of Sleep Medicine,'" followed
by the calculation of a series of parameters including the
following:

(1) Total LMS index, n/hour;

(2) Periodic limb movements of sleep (PLMS) index,
n/hour, LMS included in regular and noninterrupted
sequences of at least 4 with onset-to-onset
inter-movement interval (IMI) 10-90 seconds;

(3) PLMS/arousal index, n/hour, an arousal event and a
PLMS event were considered to be associated with
each other when there was less than 0.5 seconds
between the end of 1 event and the onset of the other
event, regardless of which was first;

(4) Short-interval LMS (SILMS) index, n/hour, LMS with
preceding IMI < 10 seconds;

(5) Isolated LMS (ISOLMS) index, n/hour, LMS with
IMI > 90 seconds and LMS with IMI 10-90 seconds
not meeting all the criteria for PLMS;

(6) Percentage of bilateral PLMS, PLMS formed by 2 to 4
monolateral LMS from the 2 legs overlapping each
other within 0.5-second windows with a combined
total duration < 15 seconds;

(7) Periodicity Index, PLMS to total LMS ratio;

(8) PLMS duration, seconds;

(9) SILMS duration, seconds;

(10) ISOLMS duration, seconds;

(11) PLMS index in REM sleep, n/hour; and

(12) PLMS index in non-REM (NREM) sleep, n/hour.

All sleep leg movement onset-to-onset IMIs, from each
recording, were counted, in each participant, for 2-second clas-
ses (0.5 <IMI<2,2<IMI<4,4<IMI<6, ...,98 <IMI
< 100) and group grand averages were obtained, which were
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used for statistical analysis. Finally, hourly, night-distribution
histograms of the number of PLMS, during the first 8 recording
hours, were obtained for each group of participants.

Quantification of the submentalis muscle
EMG amplitude
We set a minimum amount of 15 minutes of REM sleep, in
order to reliably evaluate chin EMG atonia in all recordings;
however, none of the recordings was excluded for this reason.
LMS were detected and scored according with the most recent
criteria by the World Association of Sleep Medicine.''
Similarly to the method we have previously reporte
the submentalis muscle EMG signal was digitally band-pass
filtered at 10—-100 Hz, with a notch filter at 50 Hz, and recti-
fied; subsequently, all sleep epochs were included in the anal-
ysis and subdivided into 30 1-second mini-epochs. The
average amplitude of the rectified submentalis muscle EMG
signal was then obtained for each mini-epoch. Then, a noise
reduction method was implemented'® by subtracting from the
average rectified EMG amplitude in each mini-epoch the min-
imum value found in a moving window of +30 mini-epochs
(assuming that the minimum value in this 60-second period is
a good estimate of the local level of noise affecting all sampled
signal values in such a period). The values of the average
noise-reduced EMG signal amplitude in each mini-epoch were
used to draw distribution histograms of the percentage of val-
ues in the following 20 amplitude (amp) classes (expressed in
wV):amp < 1,1 <amp <2, ..., 18 <amp < 19, amp = 20.
The Atonia Index was then computed, for each sleep stage, as
follows:

Atonia Index = amp = 1/(100—1 <amp < 2),

12-14
d,

which reflects the degree of preponderance of the first col-
umn in these graphs (amp < 1) in relation to the cumulative
value of all columns with amp > 2 and amp < 19 (the column 1
< amp < 2 is not taken into account because it might reflect
both atonia and EMG activation). Mathematically, this index
can vary from 0 (absence of mini-epochs with amp < 1), which
means complete absence of EMG atonia, to 1 (all mini-epochs
with amp < 1) or continuous stable EMG atonia during each
sleep stage.

Subsequently, we also counted all sequences of consecutive
mini-epochs exceeding the value of 2 pV (which we will call
“EMG activations”) and calculated their number per hour of
sleep.

Statistical analysis

The nonparametric Kruskal-Wallis ANOVA was used for
between-group comparisons, followed by post hoc comparisons
by the Mann-Whitney test. Frequencies were compared with
the chi-square test. The slope and significance of the number of
PLMS per hour of the night recording were analyzed with the
Pearson’s linear regression coefficient. Following the indica-
tions by Cohen,'® we considered correlations 0.10, 0.30, and
0.50 as corresponding to small, medium, and large sizes,
respectively.
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The commercially available software STATISTICA, version
6 (StatSoft, Inc Tulsa, OK), was used for the statistical analysis,
and the significance level was set at P <.05.

RESULTS

Table 1 shows the comparison between sleep staging parame-
ters found in the 3 groups of children. Children taking SSRIs
had longer sleep latency and higher number of stage shifts than
both controls and children taking trazodone; in addition, they
had a higher number of awakenings and decreased sleep effi-
ciency and sleep stage N2, with respect to controls only.
Arousals were also highest in children taking SSRIs and lowest
in controls. Children taking trazodone differed significantly
from controls only in their higher number of stage shifts and
their reduced NREM stage 2 percentage. Of note, NREM sleep
stage 3 was highest in children on trazodone.

LMS parameters of the same groups are compared in Table 2;
children taking trazodone showed PLMS (during both NREM
and REM sleep), PLMS/arousal, total LMS, SILMS, and
ISOLMS indexes intermediate between those controls (lowest)
and children taking SSRIs (highest). Also, the Periodicity Index
was highest in children on SSRIs, followed by those taking trazo-
done and then by controls. The post hoc between-group compari-
sons showed that children taking trazodone differed from
controls only in their higher total LMS and SILMS index, while
children taking SSRIs had higher total LMS, PLMS, PLMS/
arousal, and Periodicity Indexes than both children taking trazo-
done and controls.

The LMS IMI distribution graphs (Figure 1) showed the
presence, in children taking SSRIs, of 2 well-defined peaks, the
first between 2 and 10 seconds, with a maximum at around
4 seconds, and the second, corresponding to PLMS, between
approximately 10 and 60 seconds, with a maximum at around
20-22 seconds. This second peak was much less evident in chil-
dren taking trazodone and not detectable at all in controls, while
the peak at around 4 seconds was very similar in children taking
SSRIs and those taking trazodone, but lower in controls. The
differences between the groups were generally highly signifi-
cant in correspondence to the 10—-60-second peak.

The hourly distribution of PLMS (Figure 2) showed a
decrease during the night in children taking SSRIs only, with
a statistically significant slope; children taking trazodone had a
generally higher number of PLMS than both controls, through-
out the night, but without significant variations along the night.
The Pearson correlation coefficient of the decrease in children
taking SSRIs was large, significantly higher than that of chil-
dren taking trazodone (z = —3.39, P < .0007) or controls (z =
=5.73, P < .000001); there was no significant difference
between children taking trazodone and controls for this compar-
ison (z=1.64, NS).

The parameters related to the chin EMG tone during sleep
found in controls, participants taking SSRIs, and those taking
trazodone are reported in Table 3. Atonia Index in all sleep
stages was not significantly different between children taking
trazodone and controls, or the number of chin muscle EMG
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Table 1—Sleep parameters found in the 3 groups of participants.

1. Controls (n = 25) | 2. Trazodone (n = 15) | 3. SSRIs (n = 19) | Kruskal-Wallis ANOVA | Mann-Whitney Test, P <
Mean SD Mean SD Mean SD Hz 50 P< 1vs2|2vs3 | 1vs3
Time in bed, min 509.6 57.84 524.8 29.03 520.0 40.24 2.728 NS
Sleep period time, 477.2 48.63 482.0 49.02 473.0 4115 1.384 NS
min

Total sleep time, min | 4422 66.41 424.6 67.69 396.7 78.79 4.086 NS
Sleep latency, min 19.3 17.12 40.2 50.49 47.2 26.26 12.839 0.0016 NS NS | .00065
Stage R latency, min | 129.8 66.81 165.6 121.91 143.3 94.11 0.601 NS
Stage shifts/h 7.6 3.93 11.6 7.06 15.2 6.27 17.497 .0002 025 | .048 |.00008
Awakenings/h 2.3 2.24 34 3.39 55 3.86 9.936 .007 NS NS | .0033
Sleep efficiency, % 86.9 10.68 81.0 12.63 76.2 13.13 9.137 01 NS NS | .004
Stage W, % 74 10.29 11.6 12.83 16.5 12.65 5.682 NS
Stage N1, % 5.8 3.18 6.8 5.53 10.2 9.45 2.706 NS
Stage N2, % 48.3 9.16 38.9 11.55 394 10.17 10.479 .0053 016 NS | .003
Stage N3, % 215 5.24 26.4 10.28 20.1 7.78 3.390 NS
Stage R, % 17.0 5.67 16.4 5.69 13.8 6.95 2.160 NS
Arousals/h 6.1 488 8.5 6.07 18.4 13.40 20.815 .00001 NS .0055 | .000006

ANOVA = analysis of variance, NS = nonsignificant, SD = standard deviation, SSRI = selective serotonin reuptake inhibitor.

activations. On the contrary, Atonia Index was found to be
reduced in all sleep stages in children taking SSRIs, reaching
statistical significance during NREM sleep stages N2 and N3
with respect to both children taking trazodone and controls.
Similar results were found for the increase in the number of
EMG activations for which, however, a statistically significant
difference was found during NREM sleep stages N1 (with
respect to both children taking trazodone and controls) and N2
(with respect to only children taking trazodone).

DISCUSSION

The findings of this study support our initial hypothesis that
children taking trazodone exhibit higher leg movement indices
than controls but lower than those found in children taking
SSRIs, without any clinical correlate. This might be explained
by the different sets of neurotransmitters influenced by trazo-
done and SSRIs. Although the full mechanism of action of
trazodone on neurotransmission is not fully understood, it is
generally accepted that it blocks histaminergic and alpha-1-
adrenergic receptors but also inhibits the reuptake of serotonin,
although to a lesser degree than SSRIs. In adults, at lower doses
(25-100 mg), trazodone usually acts on the 5-HT2A, alpha-1
and H1 receptors (hypnotic effect), while at higher doses
(150-600 mg) blocking of 5-HT2A and serotonin transporter
occurs (antidepressant effect).'® Our children were taking a
median dose of trazodone 50 mg/d (only 4 adolescents out
of the 15 children were taking > 50 mg/d: one, aged 15 years,
75 mg; two, both aged 15 years, 100 mg; and one, aged 16 years,
200 mg), which places them in the low-dose range, also consid-
ering their age.
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This is, to our knowledge, the first study assessing LMS in
children taking trazodone. Studies in adults with insomnia have
been few and inconsistent, and have assessed only the acute
effects of trazodone on leg movements during PSG.'”"'® They
have shown a reduction in periodic leg movement (PLM) index
during wakefulness only, but not during sleep, in 1 study,'®
while in a second study no distinction was made between PLM
during wakefulness and sleep, but the authors reported a mar-
ginally significant reduction, which could have been due to the
simple reduction of the wake time due to the hypnotic effect of
trazodone.'” However, the International Restless Legs Syn-
drome Study Group (IRLSSG) PLMS scoring criteria were not
used in these studies but nonstandard criteria set up by the same
authors and automatically applied via a computerized analysis
were used.'"'®

Using the IRLSSG scoring criteria, we have clearly identified a
significant difference in leg movement activity between children
taking trazodone and children taking SSRIs. Children taking
SSRIs show increased indices of PLMS, LMS, Periodicity Index,
and PLMS with arousal; children taking trazodone only exhibit
increased LMS and SILMS. This is very important when diagnos-
ing periodic limb movement disorder (PLMD) in children taking
antidepressants, allowing the diagnosis of PLMD only in the pres-
ence of genuine PLMS when trazodone is used and considering
PLMS secondary to medication when SSRI antidepressants are
taken. The IMI peak between 10 and 30 seconds seen in children
taking SSRIs corroborates the dopaminergic-mediated mechanism
underlying these PLMS since the increase in serotonin can
increase dopaminergic inhibition.'” Dopaminergic-mediated
PLMS have been demonstrated to exhibit an IMI of 10-90 seconds
(1040 seconds, in particular) and constitute the basis of the
IRLSSG scoring criteria of PLMS. %
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Figure 1—Distribution of intervals between consecutive leg
movements during sleep in children taking trazodone or
SSRIs and controls.

Kruskal-Wallis ANOVA|

SSRIs —*—
trazodone —%—
controls —¢—

number of movements
= -
=) o

o

intermovement interval, s

Data are shown as mean (circles, squares, and diamonds) and standard
errors (whiskers). The H, 59 values obtained with the Kruskal-Wallis ANOVA,
comparing the 3 groups and computed for all points of the graphs, are
shown at the top, along with their significance level (P value). ANOVA = anal-
ysis of variance, SSRI = selective serotonin reuptake inhibitor.

It should also be noted that children taking SSRIs showed a
clear and significant decline in LMS during the night, another fea-
ture making their leg movement activity during sleep very similar
to that of adult restless legs syndrome®'*% and also probably con-
nected with the circadian changes in dopamine levels.”> On the

Figure 2—Number of PLMS recorded during the first
8 hours of sleep in children taking trazodone or SSRIs and
controls.

60
SSRIs—— r-0.93, slope -3.38, t -6.09, p<0.0009
trazodone—%— r -0.35, slope -0.67,1-0.91, NS

50 controls—#— r0.22, slope 0.136, t 0.55, NS
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p<0.0005 p<0.0001 p<0.005 p<0.012 p<0.035 p<0.02 p<0.03 NS

1 2 3 4 5 6 7 8
time, hour

Data are shown as mean (circles, squares, and diamonds) and standard
errors (whiskers). The P values obtained with the Kruskal-Wallis ANOVA,
comparing the 3 groups and computed for all points of the graphs, are also
shown. ANOVA = analysis of variance, NS = nonsignificant, PLMS = periodic
limb movements of sleep, SSRI = selective serotonin reuptake inhibitor.
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contrary, the same decline was not observed in children taking
trazodone. This further emphasizes the different effects of SSRIs
and trazodone on LMS, which might be explained by their sub-
stantial different level of serotonin reuptake inhibition.

Also, the mechanism by which SSRIs affect sleep atonia can
be postulated to be a serotonin-mediated decrease in monoamin-
ergic inhibitory activity over the brainstem and spinal cord during
sleep, especially REM sleep. We have previously shown that
reduced sleep atonia seen in children taking SSRIs is comparable
to the increased chin tone found in children with narcolepsy and
involves all sleep stages, not only REM sleep.” It is important to
note that, in children, REM without atonia can be a marker of nar-
colepsy>* and it has also been reported in other neurodevelopmen-
tal or neurologic disorders.”> However, the mechanism by which
SSRIs reduce chin atonia during sleep might be more complex or
different from that of the reduction in REM sleep atonia in adult
REM sleep behavior disorder (RBD) and in children or adults
with RBD associated with narcolepsy, as suggested by the differ-
ent patterns found by measuring the Atonia Index in the different
sleep stages.”* Indeed, although the current understanding of the
regulation of the muscle tone during sleep assigns a principal role
to glutamatergic, glycinergic, and GABAergic neurons within the
sublaterodorsal tegmental (or subceruleus) and the ventral gigan-
tocellular reticular nucleus,”’ serotonergic and dopaminergic
pathways, as well as noradrenergic and hypocretinergic pathways,
also seem to be able to influence motoneuron activity during
sleep.?® ! Thus, the complexity of the muscle tone neurochemi-
cal regulation might explain the differential effects of antidepres-
sants such as SSRIs and trazodone, which differentially impact
the pathways underlying muscle tone during sleep.

Finally, regarding the PSG findings, compared with controls,
children taking trazodone present with lower stage N2, higher
stage N3, and prolonged sleep latency (probably connected with
their insomnia and not completely reversed by trazodone). Studies
in adults have demonstrated increased slow-wave sleep and
decreased sleep stages N1 and N2.**** Conversely, children tak-
ing SSRIs have increased arousal index, increased awakenings,
and decreased sleep efficiency, as also previously described®; this
might lead to thinking that sleep disturbance was more important
in these individuals and that this might have influenced, at least to
some extent, the occurrence of a higher number of PLMS. Vice
versa, it might be also speculated that more PLMS contribute to
the sleep architecture involvement in individuals taking SSRIs.
However, it has already been reported that PLMS and arousals are
indeed correlated,®* but it is difficult to prove a direct cause-effect
relationship between them. Dopamine agonists can inhibit PLMS
very effectively but do not decrease sleep instability in restless
legs syndrome; conversely, clonazepam significantly reduces
sleep instability but does not modify PLMS.** In addition, experi-
mentally induced arousals are unable to trigger PLMS.>® These
data seem to indicate that synchronization does occur between
sleep instability and PLMS but the latter emerge essentially
because of their own pathophysiological mechanisms.

Limitations to this study include the single-center design, lim-
ited number of patients, and inability to assess dose-dependent
changes. While all patients taking trazodone were taking it at bed-
time, only 3 out of 19 patients taking SSRIs were taking them at
bedtime; the remaining patients were taking them in the morning.
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Table 3—Chin EMG tone during sleep parameters found in the 3 groups of participants.

1. Controls (n = 25) | 2. Trazodone (n = 15) | 3. SSRIs (n = 19) | Kruskal-Wallis ANOVA | Mann-Whitney test, P <
Mean SD Mean SD Mean SD Hz 50 P< 1vs2|2vs3|1vs3
Atonia Index, R 0.922 0.053 0.899 0.120 0.878 0.099 2.728 NS
Atonia Index, N1 0.567 0.257 0.598 0.214 0.410 0.252 5.878 NS
Atonia Index, N2 0.763 0.158 0.818 0.173 0.559 0.281 8.831 012 NS 013 025
Atonia Index, N3 0.826 0.160 0.856 0.160 0.588 0.332 6.789 034 NS .023 034
EMG activations, R 66.7 37.64 78.3 57.27 100.9 68.63 2.462 NS
EMG activations, N1 204.7 92.76 203.7 105.94 286.3 94.12 10.100 .006 NS .009 .006
EMG activations, N2 172.8 109.54 136.7 100.58 246.2 134.96 6.535 .038 NS 017 NS
EMG activations, N3 149.1 135.23 140.3 155.51 272.9 202.67 5.835 NS

ANOVA = analysis of variance, EMG = electromyogram, NS = nonsignificant, SD = standard deviation, SSRI = selective serotonin reuptake inhibitor.

However, SSRIs have a much longer half-life, ranging from 12
hours for duloxetine to 82 hours for fluoxetine; thus, it can be
inferred that their effects were still significant during the night.

In conclusion, our findings demonstrate that pediatric use of
SSRIs but not trazodone is associated with a significantly
increased number of LMS, including PLMS, that have dopami-
nergic features, and increased chin tone in all sleep stages.
These findings have practical considerations for the assessment
of PLMD and REM sleep without atonia; these do not seem to
be affected by trazodone, but our findings indicate that diagno-
sis could be problematic in children taking SSRIs because of
their significant impact. Finally, as previously advocated, the
effects on REM atonia (and other sleep motor parameters)
should be evaluated for all new antidepressant and other psy-
chotropic medications, in both children and adults, for the rea-
sons mentioned above.’

ABBREVIATIONS

ANOVA, analysis of variance

EMG, electromyogram

IMI, inter-movement interval

ISOLMS, isolated leg movements during sleep
LMS, leg movements during sleep

NS, nonsignificant

PLMS, periodic limb movements of sleep
PSG, polysomnography

REM, rapid eye movement

SD, standard deviation

SILMS, short-interval leg movements during sleep
SSRI, selective serotonin reuptake inhibitor
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