
Chronic stress Model Species Duration of
stress Methods EEG timing REM sleep

duration
REM sleep
bout number

REM theta
power REM latency NREM sleep

duration
NREM sleep
bout number

NREM delta
power

Post-stress
abnormalities

Effects of
antidepressants Reference Comments

during stress increased N/A N/A shortened N/A N/A N/A
soon after the end
of the stress

returned to
normal N/A N/A returned to

normal N/A N/A N/A quickly returned to
normal

Unpredictable chronic mild
stress

Male Lister
hooded rats 5 weeks during stress increased at

3rd week
probably
increased N/A

shortened
maximally at
3rd week, then
returned to
normal at 5th
week

decreased at
3rd week

probably
increased N/A N/A Cheeta et al., 19972

Unpredictable chronic mild
stress Male SD rats 5 weeks 4th week during

the stress increased increased N/A no change

SWS1:
increased
SWS2: no
change

SWS1:
increased
SWS2: no
change

N/A N/A Grønli	et	al.,	2004
3

Unpredictable chronic mild
stress

Male
BALB/cJ mice 9 weeks during stress increased increased increased N/A unchanged increased unchanged N/A Nollet et al., 20194

Water Immersion and Restraint
Stress

Male
C57BI/6J
mice

3 weeks

2 hour immobilization in the
tube immersed in the water to
the xiphoid process,
Once a day for 6 consecutive
days per week for 3 weeks

1st, 2nd, and 3rd
week during the
stress

increased increased decreased no change increased no change increased N/A Yasugaki et al., 20196

2nd week of the 4
week SDS** decreased decreased N/A N/A no change no change N/A

One day after the
end of the 4 week
SDS**

returned to
normal

partially
returned to
normal

N/A N/A no change no change N/A

Most of the
parameters returned
to the baseline
levels

1st, 3rd, and 10th
day of the 10-day
SDS, after SDS
sessions, EEG was
subsequently
measured***

decreased in
light phase but
increased in
dark phase

decreased in
light phase but
increased in
dark phase

decreased in
light phase but
unchaged in
dark phase

N/A

unchanged in
light phase but
increased in
dark phase

no change

increased in
light phase but
unchanged in
dark phase

5 days after the last
stress

dcreased in the
first 3 hours
of the light
phase only in
the susceptible
mice

N/A no change N/A N/A N/A no change in
the light phase

Slight changes were
found only in the
susceptible mice,
Most of the
parameters returned
to the baseline
levels

1st and 7th day of
the SDS
session***

no change no change N/A N/A
decreased in
the passive
coping group

N/A N/A

2 weeks after the
last SDS no change no change N/A N/A

decreased in
the passive
coping group

N/A N/A

devided into
passive and active
coping groups,
decerased SWS
time only in the
passive coping
group

during 10 day SDS increased increased

increased at
day1 but
returned to
control levels
at day10

N/A increased no change

increased at
day1 but
returned to
control levels
at day10

5 days after the last
SDS

returned to
control levels increased N/A N/A returned to

control levels no change N/A

Most of the
parameters, except
for REM sleep bout
number, returned to
the baseline levels

chronic SDS (Berton-Krishnan-
type)

Male
C57BI/6J
mice

10 days
10 min direct interaction &
24 hour indirect interaction for
10 consecutive days

3 day after the SDS no change no change N/A N/A no change no change

no change, but
subsequent
sleep
deprivation
increases
NREM delta
powers only
in stressed
mice

Vigilance states did
not differ between
stressed and control
mice during post-
stress baseline,
sleep deprivation or
recovery

N/A Olini et al., 201712

chronic SDS (Berton-Krishnan-
type) Male SD rats 14 days

10 min direct interaction &
24 hour indirect interaction for
5 consecutive days plus
48 hour indirect interaction
during the weekend for  total 2
weeks

18-28 days after
the last SDS increased increased decreased shortened decreased increased increased

Changes were
prolonged up to
one month

rescued Matsuda et al., present
study

N/A: not available
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Moreau et al., 19951

N/A Hegde et al., 20115

N/AUnpredictable chronic mild
stress

Male  albino
rats 3 weeks

devided into
two groups
(increased or
decreased
REM
durations)

chronic immobilization stress Male Wistar
rats 10 days daily 2hour immobilization

stress
7th, 14th, and 21st
day after the stress no change decreased or

no change N/A

N/A

Henderson et al.,
20179

no change N/A N/A

devided into two
groups (increased
or decreased REM
durations) and
prolonged up to
21st day

*The SDS method was originally
developed by Miczek (1979)8.
***EEG was measured
subsequently after the SDS, thus the
SDS directly affect the EEG data.

chronic SDS (Miczek-type*)
Male and
female Fischer
344 rats

4 weeks

up to 5 (for male) and 10 (for
female) times attacks and 1 hour
indirect interaction,
3-4 sessions per week for 4
weeks

N/A Page et al., 20167

*The SDS method was originally
developed by Miczek (1979)8.
**EEG was measured during the
weekend during which no SDS was
performed.

chronic SDS (Miczek-type*)
Male
C57BI/6J
mice

10 days

up to 5 min direct interaction
and  up to 30 min indirect
interaction during the first 3
hours of the light phase

N/A

Wells et al., 201711

chronic SDS (Miczek-type*) Male SD rats 7 days

3-15 min direct interaction and
up to 30 min indirect interaction
during the first 3 hours of the
light phase

Grafe et al., 202010

*The SDS method was originally
developed by Miczek (1979)8.
***EEG was measured
subsequently after the SDS, thus the
SDS directly affect the EEG data.

N/A

chronic SDS (Berton-Krishnan-
type)

Male
C57BI/6J
mice

10 days
10 min direct interaction &
24 hour indirect interaction for
10 consecutive days

Supplementary Table S1. Summary of the sleep changes in the chronic stress models. The information in the colored cells indicates the post-stress effects of chronic stress.  
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