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Abstract
Women have a greater risk of developing posttraumatic stress disorder (PTSD) after exposure to
trauma. Although sleep abnormalities have been implicated in the development of PTSD, gender
differences in sleep soon after a traumatic event have not been investigated. This secondary
analysis examined sleep characteristics using polysomnography in 13 female and 22 male trauma
patients within a month of their traumatic injuries and assessed PTSD symptoms at 2-months post-
injury. Results revealed more wake after sleep onset in women who developed PTSD compared to
men who developed PTSD. Women with subsequent PTSD also had less total sleep time than
women without subsequent PTSD. Findings suggest possible contributions of impaired sleep
maintenance to the development of PTSD in women.

Epidemiological studies have shown that women have greater lifetime prevalence of PTSD
than men (10% vs. 5%), even though men are at greater overall risk for trauma exposure
(Breslau et al., 1998; Kessler, Sonnega, Bromet, Hughes, & Nelson, 1995). A meta-analysis
by Tolin and Foa (2006) revealed no gender differences in risks for developing PTSD
following traumatic events that are more frequently experienced by women (e.g., child
sexual abuse and adult sexual assault) and greater risks for PTSD in women after traumatic
events more frequently experienced by men (e.g., accident and nonsexual assault). They
suggested that factors other than types of trauma contribute to women’s higher prevalence of
PTSD (Tolin & Foa, 2006). Many contributing factors have been explored, yet women’s
greater vulnerability to PTSD remains poorly understood.

Insomnia is common among people with PTSD and comprises one of its diagnostic criteria
(American Psychiatric Association, 2000). For example, 91% of Vietnam combat veterans,
73% of rape victims, and 40% of individuals from an urban general population with PTSD
reported problems falling or staying asleep (Neylan et al., 1998; Ohayon & Shapiro, 2000;
Rothbaum, Foa, Riggs, Murdock, & Walsh, 1992). Despite frequent sleep complaints by
people with PTSD, polysomnographic (PSG) study findings have not been entirely
consistent. Some have found indications of sleep disturbances such as increased wake after
sleep onset (WASO) and number of awakenings in PTSD patients (Germain & Nielsen,
2003; Glaubman, Mikulincer, Porat, Wasserman, & Birger, 1990), whereas others did not
find impaired sleep initiation or maintenance (Breslau et al., 2004; Lavie, Katz, Pillar, &
Zinger, 1998). Our meta-analytic study of PSG studies conducted before 2007 discerned that
individuals with PTSD had longer stage 1 sleep, shorter slow-wave-sleep (SWS), and
increased rapid-eye-movement (REM) density compared to individuals without PTSD
(Kobayashi, Boarts, & Delahanty, 2007).
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Prospective studies examining associations between sleep characteristics in an acute phase
of trauma and the subsequent development of PTSD symptoms indicated that nightmares
about trauma and subjective insomnia symptoms within 2 weeks of a serious injury
predicted PTSD symptoms at 6-weeks and 1-year post-injury (Kobayashi, Sledjeski,
Spoonster, Fallon, & Delahanty, 2008; Koren, Arnon, Lavie, & Klein, 2002; Mellman,
David, Bustamante, Torres, & Fins, 2001). Two of these studies used objective sleep
measures (Mellman et al., 2002; Klein, Koren, Arnon, & Lavie, 2003). Mellman et al.
(2002) assessed sleep using PSG within one month after injury. Patients who developed
PTSD had a greater number of REM periods and shorter duration of continuous REM
segments compared to patients without subsequent PTSD. They suggested that disruption of
REM sleep contributed to the development of PTSD symptoms. Klein et al. (2003) used
actigraphy to assess sleep within one week after a motor vehicle accident and also found no
difference in sleep duration or sleep efficiency (SE) between patients who subsequently
developed PTSD and those who did not develop PTSD at the 1-year follow up assessment.
Due to actigraphy limitations, REM sleep was not examined. Neither study analyzed for
gender differences.

Although women are more likely to report subjective sleep initiation and maintenance
problems than men (Groeger, Zijlstra, & Dijk, 2004; Lindberg et al., 1997), PSG studies of
the general population have shown that women have more slow wave sleep (SWS; deep
sleep) and more consolidated sleep (less WASO and less stage 1 sleep) than men (Redline et
al., 2004; Roehrs, Kapke, Roth, & Breslau, 2006). Research on gender differences in sleep
disturbances in individuals with PTSD is scarce. The majority of PSG studies examining
PTSD-related sleep disturbances were conducted with men, and there has been no PSG
study directly comparing men and women with PTSD. Our meta-analysis showed that
findings of less total sleep time (TST), less SWS, and longer sleep onset latency (SOL) were
from studies with only male participants (Kobayashi et al., 2007). However, the two studies
with only female participants (including one published subsequent to the meta-analysis)
revealed longer SOL and more movements measured by actigraphy, and less TST and stage
2 sleep measured by PSG in women with PTSD compared to women without PTSD
(Calhoun et al., 2007; Otte et al., 2007). To summarize previous studies, less SWS has been
found only in men; impaired sleep initiation and maintenance has been inconsistently found
in men (Kobayashi et al., 2007) and more consistently found in women, albeit in a limited
number of studies. Gender differences in REM sleep have not been addressed.

To our knowledge, no prospective study has examined gender differences in sleep during an
acute phase of trauma, as well as associations between sleep after trauma and the subsequent
development of PTSD. Given the gender differences in the risk of developing PTSD and the
probable contribution of sleep disturbances to the development of the disorder, there is a
need to examine gender differences in sleep characteristics and their associations with the
development of PTSD. In this study, we reexamined the archival data obtained in Mellman
and colleagues’ prospective study (Mellman et al., 2002; Mellman, Pigeon, Nowell, &
Nolan, 2007) for gender differences in objective sleep characteristics soon after a traumatic
injury in patients with and without subsequent PTSD. Consistent with the limited data from
established PTSD studies, we hypothesized that women who subsequently developed PTSD
would have greater impairment in sleep initiation and maintenance, and men with
subsequent PTSD would have reduced SWS.

Methods
Participants

Participants were 35 patients (13 females and 22 males) admitted to a Level 1 trauma center
at the University of Miami or Dartmouth medical center for injuries from a life-threatening
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incident (the index incident). They were a subset of participants from a larger descriptive
study (160 participants) who completed at least one overnight PSG recording within a month
of their injuries. The research procedures were approved by the institutional review boards
of the University of Miami and Dartmouth College. Further details are described elsewhere
(Mellman et al., 2007). Therefore, we only provide a description of the inclusion and
exclusion criteria here.

To be eligible for the parent study, participants must have experienced fear, helplessness, or
horror at the time of their injury and been able to recall the incident. Exclusion criteria
included intoxication during the incident, clinical or radiological sings of traumatic brain
injury, a current major psychiatric disorder (including PTSD and substance use disorders) at
the time of injury, and use of psychotropic medication during the month preceding the index
incident. Eligibility was assessed through review of trauma registries and hospital charts and
screening interviews.

To be selected for the overnight PSG recording, participants must not have had pain
significantly interfering with sleep [pain rating level below 25 on a visual analog scale, 0
mm (not at all) to 100 mm (extremely)] within a month of the incident, and not have taken
medications affecting the central nervous system, such as sedative hypnotic or anxiolytic
medications for 72 hours prior to recording. Low oral doses of narcotic analgesic were
allowed, and four participants (2 PTSD positive women; 1 PTSD positive man, 1 PTSD
negative man) completed PSG recording while taking low-dose oxycodone. As indicated in
the prior report (Mellman et al., 2007), sleep characteristics of participants taking narcotic
analgesics did not differ from other participants except for reduced percentage of SWS.
Thirty-eight participants completed at least one PSG recording, and three were then
excluded due to an apnea/hypopnea index exceeding 10. Sixteen of the 35 remaining
participants (4 PTSD positive women, 1 PTSD negative woman, 5 PTSD positive men, and
6 PTSD negative men) were recorded in their hospital bed during their stay, and the other 19
patients (2 PTSD positive women, 6 PTSD negative women, 5 PTSD positive men, and 6
PTSD negative men) were recorded when they returned to a sleep lab in the hospital within
a week after hospital discharge. There were no significant differences in settings by gender
or PTSD cases (Fisher’s exact test, p = .28). All participants received a full explanation of
the study and signed IRB-approved consent forms.

Measures
Polysomnography (PSG)—Overnight PSG recordings were performed as soon as
participants met the pain and medication criteria (ranging 7–30 days after their index
incidents). Due to logistical barriers such as hospital discharge and limited transportation,
the majority of participants completed only one night of PSG recording. Therefore, the first
night or the single night was used for data analysis. Recording included one central and one
reference electroencephalogram leads, two electrooculograms, a bipolar submental
electromyogram, an electrocardiogram lead, finger oximetry, and respiratory strain gage.
Trained technicians visually scored each 30-second epoch from a computer screen following
standard criteria (Rechstaffen & Kales, 1968). All scorers achieved >90% concordance for
epoch staging with reference records. The duration of REM segments was defined as the
average length of segments of REM sleep with less than 30 seconds of interruption by wake,
movement time, or non-REM sleep.

Clinical interviews—The Clinician Administered PTSD Scale (CAPS: Blake et al., 1995)
was administered approximately two months after participants’ index trauma to examine
their PTSD diagnostic status and symptom severity. The CAPS is a structured clinical
interview that rates frequency and intensity of each of 17 PTSD symptoms on 5-point scales

Kobayashi and Mellman Page 3

Behav Sleep Med. Author manuscript; available in PMC 2014 March 09.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



[0 (Never, Not at all) to 4 (Daily or almost daily, Extremely)]. A symptom was considered
present if the frequency rating was 1 or greater and if the intensity was 2 or greater.
Participants who met the full criteria for PTSD and those who met subthreshold PTSD
criteria (meeting criteria for two of the three symptom clusters) were categorized into the
PTSD-positive group (n = 16), and the remaining 19 participants were categorized into the
PTSD-negative group.

The Structured Interview for DSM-IV (SCID: First, Spitzer, Gibbon, & Williams, 1997) was
administered during the initial and follow-up interviews. The SCID is a semi-structured
interview designed to assess diagnostic status of psychiatric disorders including mood,
anxiety, and substance use disorders. During the initial interview, current psychiatric
disorders were screened, and past psychiatric disorders were assessed. New incident
psychiatric disorders were evaluated at the 2-month follow-up assessment. Clinical
interviews were administered by clinical psychologists or psychiatrists trained by the second
author, a licensed psychiatrist (TAM).

Data analysis
SPSS (Version 19, IBM) was used to conduct data analysis. Due to small sample sizes in
some groups, non-parametric tests were used. No data transformations were used. An alpha
level of .05 was used in all analyses. Participants’ characteristics were examined using the
Kruskal-Wallis test. A series of Mann-Whitney U tests were performed to compare sleep
parameters by genders within each PTSD status group and also between the PTSD status
groups within each gender. Cohen’s ds were computed to evaluate effect sizes.

Results
Participants’ characteristics

Participants’ age and the number of days between injury and PSG were not significantly
different between groups (Table 1). As expected, follow-up CAPS scores were greater in the
PTSD positive group (Table 1). Types of incident traumatic events included assault (20%),
motor vehicle accident (57%), industrial accident (20%), and other (3%). Eighteen
participants (3 PTSD positive females, 3 PTSD negative females, 5 PTSD positive males, 7
PTSD negative males, Fisher’s exact test, p = .73) reported having experienced at least one
prior traumatic event, but the initial SCID assessment indicated that no participant had
PTSD prior to the index incident. Other psychiatric history included past major depression
(1 woman and 2 men), past substance use disorder (1 woman and 4 men), and past anxiety
disorder (1 woman and 2 men). Three new incident major depressive episodes (1 PTSD
positive man and 2 PTSD positive women) were observed at the follow-up assessment.

Sleep parameters in female and male participants
Table 2 shows means and standard deviations of sleep parameters as well as U statistics and
effect size estimates (Cohen’s d) for comparisons between PTSD status groups within each
gender and between genders within each PTSD status group. Results indicated that time in
bed (TIB) and TST were significantly shorter in PTSD-positive females compared to PTSD-
negative females, but in males, neither TIB nor TST differ between the PTSD positive and
negative groups (Figure 1 for TST). Both WASO (minutes) and percentage of WASO were
significantly less in PTSD-positive males compared to PTSD-negative males (Figure 2 for
percentage of WASO). A significant difference between PTSD-positive females and males
was apparent in WASO (minutes), but in percentage of WASO, the groups were only
marginally significantly (p = .07) different despite the large effect size (d = 1.2). Percentage
of REM in PTSD-positive females was significantly greater than in PTSD-negative females
(Figure 3), but no group differences were found in REM minutes. Greater SE was found in
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PTSD-positive men compared to PTSD-negative men (Figure 4), which is consistent with
less WASO in PTSD-positive men. Given that PTSD-positive and negative men did not
differ in SOL, this difference was probably due to the group difference in WASO. All of the
significant findings had large effect sizes (d ≥ 1.0).

Discussion
The present study examined gender differences in sleep characteristics in the aftermath of
traumatic injury in patients with and without subsequent PTSD by reanalyzing the archival
data from Mellman and colleagues’ prospective study (Mellman et al., 2007). To our
knowledge, it is the first report presenting direct comparisons between female and male
patients’ sleep characteristics measured by PSG soon after their trauma.

We hypothesized that women who subsequently developed PTSD would have greater
impairment in sleep initiation and maintenance. We found some indications of impaired
sleep maintenance, but not sleep initiation, in women who subsequently developed PTSD.
Results indicated significantly reduced TST in women with subsequent PTSD compared to
women without subsequent PTSD, which is consistent with the finding in the prior PSG
study of women with and without current PTSD (Otte et al., 2007). Although WASO was
not significantly different between women with and without subsequent PTSD, female
participants with subsequent PTSD had more WASO compared to male participants with
subsequent PTSD. Similarly, a greater percentage of WASO in PTSD-positive females than
PTSD-positive males was indicated by a large effect size (d = 1.2). Further, a large effect
size (d = 0.9) suggests less percentage of WASO in PTSD-positive females compared to
PTSD-negative females.

The second hypothesis, that men with subsequent PTSD would have less SWS, was not
supported. We did not find less SWS in either male or female participants with subsequent
PTSD. It is possible that the reduced sleep depth in men with established PTSD reported in
prior studies emerges over time.

Overall, gender differences were not found in sleep architecture except for percentage of
REM. Although percentage of REM sleep was greater in women with subsequent PTSD
compared to women without PTSD, the amount of REM sleep, in minutes, did not differ.
Shorter duration of REM segments in patients with subsequent PTSD was found in the
sample combining both genders (Mellman et al., 2007), but in the present separate analyses
for men and women, it was not found in either gender probably due to a lack of statistical
power. Although it was not statistically significant, it appears that both men and women
with subsequent PTSD had shorter duration of REM segments and the increased number of
REM segments (at least medium effect sizes), which may suggest contribution of disrupted
REM to the development of PTSD in both genders. On the other hand, disrupted
maintenance of sleep was indicated only in females with subsequent PTSD. It is, therefore,
possible that disrupted maintenance of sleep in the aftermath of trauma contributes to
women’s greater risk of developing PTSD.

Certain cautions should accompany interpretation of these findings due to limitations of the
study and the secondary analysis approach. First, small sample sizes limited statistical power
and types of statistical tests that can be applied. Second, only single night data were
available; therefore, results may be influenced by first night effects or chance occurrences.
Studies have shown, however, that first night effects are similar in men and women (Goel,
Kim, & Lao, 2005) and individuals with and without PTSD (Breslau et al., 2004). Third, the
counterintuitive results indicating more WASO and less TST in PTSD-negative men may
have contributed to the gender differences in this sample. As there were no significant
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differences in the recording environment among the groups, we speculate that variable
individual effects of injury on sleep could have contributed to the findings. Fourth, all our
participants had traumatic injuries and no prior history of PTSD, which may limit
generalizability of the present findings to other trauma-exposed populations.

Despite these limitations, our secondary analysis provides unique information regarding
gender differences in sleep soon after a traumatic event and development of PTSD. Our
findings indicate that poor sleep maintenance in recently injured women is another risk
factor to consider in subsequent development of PTSD for women. These results need to be
replicated in future studies with larger sample sizes and multiple nights of PSG recordings.
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Figure 1.
Total sleep time for males and females with and without follow-up PTSD.
Note. * p <.05.
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Figure 2.
Percentage of wake after sleep onset for males and females with and without follow-up
PTSD.
Note. * p <.05
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Figure 3.
Percentage of REM for males and females with and without follow-up PTSD.
Note. * p <.05.
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Figure 4.
Sleep efficiency for males and females with and without follow-up PTSD.
Note. * p <.05.

Kobayashi and Mellman Page 11

Behav Sleep Med. Author manuscript; available in PMC 2014 March 09.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Kobayashi and Mellman Page 12

Ta
bl

e 
1

Pa
rt

ic
ip

an
ts

’ 
ch

ar
ac

te
ri

st
ic

s

F
em

al
e

M
al

e

P
T

SD
 p

os
it

iv
e 

n 
= 

6
P

T
SD

 n
eg

at
iv

e 
n 

= 
7

P
T

SD
 p

os
it

iv
e 

n 
= 

10
P

T
SD

 n
eg

at
iv

e 
n 

= 
12

K
ru

sk
al

- 
W

al
lis

M
ea

n 
(S

D
)

M
ea

n 
(S

D
)

M
ea

n 
(S

D
)

M
ea

n 
(S

D
)

p

A
ge

38
.5

 (
11

.1
)

36
.0

 (
11

.9
)

33
.8

 (
8.

8)
36

.3
 (

13
.4

)
.8

6

D
ay

s 
be

tw
ee

n 
in

ju
ry

 a
nd

 P
SG

18
.3

 (
5.

5)
20

.6
 (

6.
9)

18
.7

 (
7.

2)
21

.5
 (

8.
5)

.8
2

Fo
llo

w
-u

p 
C

A
PS

 to
ta

l s
co

re
51

.2
 (

12
.9

)
23

.4
 (

15
.1

)
51

.6
 (

23
.5

)
30

.4
 (

22
.3

)
.0

1

N
ot

e.
 P

T
SD

 =
 p

os
ttr

au
m

at
ic

 s
tr

es
s 

di
so

rd
er

; P
SG

 =
 p

ol
ys

om
no

gr
ap

hy
; C

A
PS

 =
 C

lin
ic

ia
n 

A
dm

in
is

te
re

d 
PT

SD
 S

ca
le

.

Behav Sleep Med. Author manuscript; available in PMC 2014 March 09.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Kobayashi and Mellman Page 13

Ta
bl

e 
2

Sl
ee

p 
Pa

ra
m

et
er

s 
in

 F
em

al
e 

an
d 

M
al

e 
Pa

tie
nt

s 
W

ith
 a

nd
 W

ith
ou

t S
ub

se
qu

en
t P

T
SD

Sl
ee

p 
pa

ra
m

et
er

s
F

em
al

e
M

al
e

P
T

SD
 p

os
it

iv
e

P
T

SD
 n

eg
at

iv
e

P
T

SD
 p

os
it

iv
e 

(n
 =

 6
)

P
T

SD
 n

eg
at

iv
e 

(n
 =

 7
)

P
T

SD
 p

os
it

iv
e 

(n
 =

 1
0)

P
T

SD
 n

eg
at

iv
e 

(n
=1

2)
F

em
al

e 
vs

. M
al

e
F

em
al

e 
vs

. M
al

e

M
ea

n 
(S

D
)

M
ea

n 
(S

D
)

U
d

M
ea

n 
(S

D
)

M
ea

n 
(S

D
)

U
d

U
d

U
d

T
im

e 
in

 b
ed

42
3.

8 
(3

0.
5)

**
48

6.
8 

(3
9.

1)
**

2
−

1.
8

40
8.

2 
(1

15
.0

)
43

8.
6 

(1
53

.1
)

47
−

0.
2

29
0.

2
50

0.
4

T
ot

al
 s

le
ep

 ti
m

e
29

5.
3 

(7
8.

1)
*

38
3.

1 
(4

5.
7)

*,
+

6
−

1.
4

33
8.

6 
(1

06
.6

)
28

6.
4 

(1
13

.2
)+

78
0.

5
21

−
0.

4
69

1.
0

%
 w

ak
e 

af
te

r 
sl

ee
p 

on
se

t
27

.5
 (

16
.5

)
15

.5
 (

10
.4

)
33

0.
9

13
.3

 (
7.

3)
*

29
.3

 (
15

.4
)*

30
−

1.
3

47
1.

2
20

−
1.

0

W
ak

e 
af

te
r 

sl
ee

p 
on

se
t

10
9.

5 
(6

1.
7)

+
+

71
.3

 (
52

.0
)

33
0.

7
49

.4
 (

30
.7

)*
,+

+
10

9.
6 

(7
2.

3)
*

30
−

1.
0

53
1.

4
28

−
0.

6

Sl
ee

p 
on

se
t l

at
en

cy
19

.0
 (

21
.0

)
32

.4
 (

20
.9

)
12

−
0.

6
20

.3
 (

22
.5

)
31

.2
 (

36
.2

)
48

−
0.

4
26

−
0.

1
47

0

Sl
ee

p 
ef

fi
ci

en
cy

 (
%

)
70

.0
 (

18
.4

)
79

.3
 (

12
.2

)
10

−
0.

6
82

.0
 (

7.
5)

*
66

.8
 (

18
.6

)*
83

1.
1

19
−

1.
0

54
0.

8

%
 R

E
M

22
.2

 (
6.

1)
*

17
.6

 (
2.

1)
*

35
1.

0
19

.8
 (

10
.7

)
18

.5
 (

8.
6)

66
0.

1
34

0.
3

33
−

0.
1

R
E

M
67

.2
 (

27
.2

)
66

.0
 (

10
.9

)
27

0.
1

75
.4

 (
49

.7
)

51
.1

 (
32

.8
)

76
0.

6
25

−
0.

2
56

0.
5

%
 s

lo
w

-w
av

e 
sl

ee
p

14
.7

 (
17

.2
)

11
.6

 (
9.

3)
19

0.
2

15
.0

 (
12

.0
)

15
.5

 (
16

.3
)

62
0

28
0

40
−

0.
3

Sl
ow

-w
av

e 
sl

ee
p

38
.6

 (
36

.8
)

44
.9

 (
35

.1
)

19
−

0.
2

46
.0

 (
36

.2
)

48
.0

 (
61

.8
)

65
0

30
−

0.
2

48
−

0.
1

R
E

M
 la

te
nc

y
94

.7
 (

52
.9

)
10

8.
1 

(4
7.

6)
16

−
0.

3
71

.4
 (

49
.6

)
10

1.
8 

(1
00

.9
)

54
−

0.
4

36
0.

5
53

0.
1

R
E

M
 d

en
si

ty
5.

1 
(1

.9
)

6.
9 

(4
.1

)
16

−
0.

5
5.

6 
(2

.4
)

7.
1 

(5
.8

)
54

−
0.

3
29

−
0.

2
44

0

N
um

be
r 

of
 R

E
M

 p
er

io
ds

4.
7 

(2
.4

)
3.

7 
(1

.0
)

19
0.

6
4.

4 
(1

.4
)

3.
2 

(1
.7

)
88

0.
8

18
0.

2
56

0.
3

D
ur

at
io

n 
of

 R
E

M
 s

eg
m

en
t

11
.7

 (
4.

7)
17

.5
 (

5.
9)

8
−

1.
1

8.
4 

(3
.5

)
12

.6
 (

9.
4)

47
−

0.
6

43
0.

8
59

0.
6

N
ot

e.
 S

le
ep

 p
ar

am
et

er
s 

ar
e 

ex
pr

es
se

d 
in

 m
in

ut
es

 u
nl

es
s 

ot
he

rw
is

e 
sp

ec
if

ie
d.

* 
an

d 
**

Si
gn

if
ic

an
t d

if
fe

re
nc

e 
be

tw
ee

n 
PT

SD
 p

os
iti

ve
 a

nd
 n

eg
at

iv
e 

w
ith

in
 a

 g
en

de
r,

 *
 p

 ≤
 .0

5,
 *

* 
p 

<
 .0

1;

+
+

 a
nd

 +
Si

gn
if

ic
an

t d
if

fe
re

nc
e 

be
tw

ee
n 

ge
nd

er
s 

w
ith

in
 a

 P
T

SD
 s

ta
tu

s 
gr

ou
p,

 +
+

 p
 =

 .0
1,

 +
 p

 <
 .0

5.

Behav Sleep Med. Author manuscript; available in PMC 2014 March 09.


