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ABSTRACT

Objective: To explore the psychological mechanisms involved in the close association between maternal mood and

self-reports of sleep quality during the perinatal period using appraisal theory of emotions.

Design: Repeated measures.

Setting: Antenatal clinics of a health center associated with the Northern Hospital in Melbourne, Australia.

Participants: 122 pregnant women in their third trimester of gestation.

Methods: Participants completed the Pittsburgh Sleep Quality Index (PSQI), the Edinburgh Postnatal Depression Scale,

and an appraisal questionnaire during the third trimester of gestation, within 7 to 10 days after childbirth, and at 10

to 12 weeks postpartum. Correlational and regression analyses were used to explore the associations between sleep

reports and appraisals.

Results: Self-reports of poor sleep quality, impaired daytime dysfunction due to poor sleep, and the global PSQI score

were associated with a low perceived ability to cope practically and emotionally with motherhood-related issues as well

as with negative expectations about the future.

Conclusions: Appraisal dimensions associated with self-reports of poor sleep quality are similar to those related to

maternal distress identified by previous research. This finding contributes to a better understanding of the association

between self-reports of sleep and maternal mood. Practical implications are discussed.
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(Continued)

Sleep problems are commonly experienced
during pregnancy and the postnatal period

due to physical discomfort and infant care–related
behaviors. In view of the close association be-
tween sleep problems and depression in the
nonpregnant population (Kahn-Greene, Killgore,
Kamimori, Balkin, & Killgore, 2007), poor sleep has
been studied as a possible contributor to antena-
tal and postnatal maternal mood.

In the perinatal period, low maternal mood, de-
fined as the presence of symptoms of depression,
may increase a woman’s vulnerability to develop a
mood disorder (Heron, O’Connor, Evans, Golding,
& Glover, 2004) and may impair the development
of maternal competence and responsiveness,
which are crucial for the healthy development of
infants (Baker, McGrath, Pickler, Jallo, & Cohen,
2013). Thus, the association between poor sleep
and low maternal mood in the perinatal period is
a relevant issue.

Subjective (i.e., self-report) and objective (i.e.,
polysomnography and actigraphy) measurements
of sleep are often inconsistent with each other
(Argyropoulos et al., 2003). This discrepancy has
been explained in terms of the influence exerted
by psychosocial circumstances (Jackowska,
Dockray, Hendrickx, & Steptoe, 2011) and phys-
ical health and mood (Bliwise & Young, 2007;
Krystal & Edinger, 2008) on self-reports of sleep.
Thus, self-reported sleep quality may reflect psy-
chological well-being rather than actual sleep pat-
terns. Accordingly, self-reports of sleep and ob-
jective measurements of sleep interact differently
with maternal mood, with a stronger association
between maternal distress and subjective reports
of sleep quality, as opposed to objective mea-
surements of sleep, being observed during the
third trimester of pregnancy (Bei, Milgrom, Erick-
sen, & Trinder, 2010) and the postpartum period
in healthy women (Coo, Milgrom, & Trinder, 2014;
Park, Meltzer-Brody, & Stickgold, 2013).
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Sleep quality is closely associated with maternal mood, but the
psychological processes that may underlie this association

have not been sufficiently addressed.

Research findings support a close association be-
tween self-reports of poor sleep and low mater-
nal mood. During the third trimester of pregnancy,
self-reports of poor sleep quality have been de-
scribed as more common in women who report
symptoms of depression than in nondepressed
women (Jomeen & Martin, 2007), and complaints
of poor sleep early in pregnancy have been found
to be an antecedent of symptoms of depres-
sion in the third trimester of gestation (Skouteris,
Germano, Wertheim, Paxton, & Milgrom, 2008).
Similarly, reports of disrupted and poor sleep dur-
ing the third trimester of pregnancy appear to be
related to symptoms of depression in the postnatal
period (Goyal, Gay, & Lee, 2007; Okun, Hanusa,
Hall, & Wisner, 2009). It has also been suggested
that sleep quality in late pregnancy predicts the
timing and increases the vulnerability for the recur-
rence of postnatal depression in women who pre-
sented with this disorder in the past (Okun et al.,
2010).

The association between self-reports of poor sleep
and low mood observed in pregnant women and
new mothers has also been found in a variety of
nonpregnant populations, such as mature women
with and without breast cancer (Enderlin et al.,
2011), adolescents (Mahon, 1994), and children
(Conroy, Usoro, Hoffmann, Brower, & Armitage,
2012). In addition, some researchers have at-
tempted to identify the psychological and psy-
chosocial aspects that may explain the associa-
tion between self-reports of poor sleep and low
mood. For instance, poor subjective sleep effi-
ciency has been related to low levels of self-
reported social support and happiness, depres-
sion symptoms, and overcommitment to work
(Jackowska et al., 2011). Similarly, shorter sub-
jective sleep duration has been associated with
higher levels of worry (Kelly, 2002); in contrast
self-reports of good sleep quality appear to be
related to positive emotions (Baglioni, Spiegel-
halder, Lombardo, & Riemann, 2010).
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Although these findings support the association
between self-reports of sleep and psychological
well-being in both perinatal and nonpregnant pop-
ulations, very few studies have addressed the psy-
chological processes that may underlie the as-
sociation between the subjective assessment of

sleep quality and mood during pregnancy and the
postnatal period.

Theoretical Model of Appraisal
Theories of Emotion
Appraisal theories of emotions provide a valid and
widely accepted theoretical framework to study
the psychological aspects involved in the rela-
tionship between perceived sleep quality and low
maternal mood. This model aids understanding of
the elicitation and differentiation of emotions by
identifying the cognitive components that shape
emotional experiences (Lazarus & Smith, 1988;
Moors, 2009; Roseman, 1996; Scherer, Schorr, &
Johnstone, 2001). Although some appraisal mod-
els differ in the emphasis that is placed on the
emotion generation process, the central tenet re-
mains the same: emotional responses to particular
situations are the outcome of how people appraise
or judge those circumstances. Thus, emotions are
conceptualized as resulting from the assessment
or appraisal of a specific event in terms of one’s
own goals, concerns, and well-being along a num-
ber of core appraisal dimensions such as motiva-
tional relevance, motivational congruence, coping
potential, accountability, and future expectancy.
A description of these appraisal dimensions can
be found in Table 1. Although acknowledging
that emotional experiences are dynamic and vary
significantly between individuals, appraisal the-
ory suggests that particular combinations of ap-
praisals form patterns that underlie and result in
specific emotions, such as anger or fear (Lazarus
& Smith, 1988).

Appraisal Theories and Maternal
Mood during the Perinatal Period
Appraisal theories have been only recently stud-
ied in pregnant women and new mothers. In
one particular study, maternal distress, defined
as the presence of symptoms of depression,
anxiety, and/or stress, was related to specific
appraisals including low emotion-focused and
problem-focused coping potential (i.e., low per-
ceived ability to cope emotionally and practically
with motherhood-related issues), low congruence
(i.e., inconsistency with individual goals), and low
future expectancy (i.e., pessimistic expectations
about the future) during the third trimester of
pregnancy, 7 to 10 days postpartum, and 10 to
12 weeks after childbirth (Coo Calcagni, 2012,
unpublished doctoral thesis). These findings are
consistent with appraisal studies conducted in
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Table 1: Appraisal Dimensions

Appraisal Dimension Core Question Definition

Motivational relevance Is it important? Refers to the significance of a situation in the

pursuit of specific goals the individual is

committed to.

Motivational congruence Is it advantageous or disadvantageous? Addresses the compatibility of a situation in the

pursuit of specific goals the individual is

committed to.

Accountability Who or what is responsible for the

circumstances?

Relates to the attribution of responsibility the

individual makes in regard to a particular event.

Distinctions are made between self-blame, the

blaming of others and the blaming of

impersonal circumstances.

Problem-focused coping

potential (PFCP)

Can I cope with the situation? Addresses the individual’s perceived ability to

modify the situation to make it coherent with

his/her goals and plans through direct actions

and thoughts.

Emotion-focused coping

potential (EFCP)

Can I cope with my emotions? Relates to the individual’s perceived capacity to

adjust emotionally to the circumstances, it

entails actions like reappraising the events in a

positive way or changing the personal goals.

Future expectancy Will the circumstances remain as they

currently are?

Describes the expectations the individual

embraces regarding the future development of

the event.

Note. From Smith & Lazarus (1993).

non-pregnant populations (Roseman, 2011; Smith
& Lazarus, 1993).

Because self-reports of sleep reflect and are con-
sistent with maternal mood during pregnancy and
the postnatal period, it could be possible that the
appraisals associated with maternal distress also
underlie self-reports of poor sleep, thus providing
an explanation for the close relationship between
the two phenomena (see Figure 1). The aim of
this study was to apply appraisal theory to iden-
tify the most significant appraisals associated with
poor subjective sleep during the third trimester of
pregnancy and the postnatal period in a group
of healthy, low-risk women. Insight into which ap-
praisals are particularly involved in the subjective
perception of poor sleep during late pregnancy
and the postnatal period may help to inform inter-
ventions for women who report sleep difficulties
during or after pregnancy.

Because self-reports of sleep quality appear to be
closely related to maternal mood, it is hypothe-
sized that the specific appraisals identified in pre-
vious research (Coo Calcagni, 2012, unpublished

doctoral thesis) as underlying maternal distress
(i.e. low emotion-focused and problem-focused
coping potential, low congruence and future ex-
pectancy) will be also associated with self-reports
of sleep.

Materials and Method
Design
A repeated-measures design was used to assess
participants’ sleep, appraisals, and mood during
the third trimester of pregnancy (Time-1), within
the first 7–10 days after childbirth (Time-2), and at
10 to 12 weeks postpartum (Time-3). This study
was approved by the Northern Hospital Ethics
Committee, Melbourne, Australia.

Participants
A convenience sample of 122 women was re-
cruited from the antenatal clinics of a local health
center associated with the Northern Hospital
(Melbourne, Australia) and from the general com-
munity. To be eligible to participate in the study
women had to meet the following criteria (a) be
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Appraisal Dimensions

● Motivational congruence

● Problem-focused coping potential

● Emotion-focused coping potential

● Future expectancy

● Motivational relevance

● Agency

Figure 1. Appraisal dimensions and their association with maternal mood.

age 18 years or older, (b) present no major com-
plications accompanying pregnancy at time of re-
cruitment, (c) have no history of severe psychi-
atric conditions (e.g., psychotic disorders), (d) no
use of any sleep medication, (e) not on nightshifts,
and (f) be able to speak English. The participants
had an average age of 29.7 (SD = 4.5) and all
delivered full-term infants. Most of the women in
the study were married (89%), highly educated
(79.5%), and were first-time mothers (54.1%).
Eighty-seven percent of the participants reported
no significant mental health issues. See Table 2 for
a complete demographic profile of the sample.

Procedures
Upon recruitment, during the third trimester of
pregnancy (Time 1), participants were given
a set of questionnaires that included a De-
mographic Questionnaire (DQ-1), the Edinburgh
Postnatal Depression Scale (EPDS), the Pittsburgh
Sleep Quality Index (PSQI), and an Appraisal
Scale. Women recruited from the health center
completed the questionnaires while they waited
for their antenatal consultations. Participants re-
cruited from the general community were sent the
first set of questionnaires by mail; a prepaid enve-
lope was enclosed to return the questionnaires to
the researchers. For the second and third assess-
ments, a similar set of questionnaires was sent to
all participants by mail 2 weeks before their due
dates (Time 2) and 10 weeks after childbirth (Time
3). Women were asked to complete the question-
naires at the end of the first week postpartum (Time
2) and within 10 to –12 weeks postpartum (Time
3), respectively.

Measures
Sleep. The Pittsburgh Sleep Quality Index (PSQI;
Buysse, Reynolds, Monk, Berman, & Kupfer, 1989)

was used to measure sleep at each assessment
time. This well-validated self-report questionnaire
measures various aspects of sleep, which pro-
duce a global score that reflects general sleep
quality. The PSQI has been used extensively with
perinatal women (Dørheim, Bondevik, Eberhard-
Gran, & Bjorvatn, 2009; Skouteris et al., 2008). An
additional item addressing the number and dura-
tion of daytime naps was included.

Following standardized scoring procedures, the
following variables were derived: (a) total sleep
time (TST), (b) sleep onset latency (SOL), (c)
sleep efficiency (efficiency), (d) sleep distur-
bances/fragmentation (disturbance), (e) sleep
quality (quality), and (f) daytime dysfunction due
to poor sleep (dysfunction). The combination of
these components reflects the overall subjective
sleep quality (PSQItotal). The actual values of TST,
SOL, and efficiency were used to conduct the sta-
tistical analyses, whereas scale scores ranging
from 0 to 3, with higher values indicating higher
sleep disruption, were used for the other sleep
components (disturbance, quality, and dysfunc-
tion). Cronbach’s alpha values of the PSQI global
score for the three assessment times were .76, .61,
and .69, respectively.

Mood. The Edinburgh Postnatal Depression Scale
(EPDS; Cox, Holden, & Sagovsky, 1987) is a
10-item self-report questionnaire developed for
screening and assessing for depression symp-
toms during and after pregnancy. The authors
have reported high reliability (.87) and other re-
searchers (e.g., Harris, Huckle, Thomas, Johns,
& Fung, 1989) have reported high EPDS sensitiv-
ity (95%) and specificity (93%) when compared to
longer established measures of depression. In this
study, mood was measured by the EPDS global
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Table 2: Sociodemographic Characteristics of the Sample (N = 122)

Factors Number of participants Percentage

Marital status Single 3 2.5

Married 109 89.4

In stable relationship 10 8.2

Country of origin Australia or New Zealand 71 58

Europe 6 4.9

Middle East 1 0.8

Asia-India 25 20.5

Africa 1 0.8

North America 8 6.5

South America 10 8.2

Education Did not finish school 6 4.9

High school 14 11.6

Undergraduate degree 64 52.5

Postgraduate degree 33 27.0

Other 2 1.6

Number of older children 0 66 54.1

1 38 31.1

2 10 8.2

3 5 4.1

More than 3 3 2.5

Psychological disturbances before pregnancy None 78 63.9

Minor depression 25 20.5

Anxiety 8 6.5

Depression & anxiety 11 9

Psychological disturbances during pregnancy None 107 87.7

Minor depression 15 12.3

Anxiety 14 11.5

Stressful life events Yes 56 46.3

in the last yeara No 67 53.7

Note. aStressful life events were measured with a checklist included in the demographic questionnaire.

score. Cronbach’s alpha values for the three as-
sessment times were .82, .84, and .88.

Appraisal. Appraisal scales are often tailored ac-
cording to the aims of specific studies, with items
being based on prototypical formulations as de-
scribed by Smith and Lazarus (1993) and Schorr
(2001). For this study 18 items (i.e., three items
per appraisal component) with 5-point Likert-
type scales were selected to assess specific

appraisal components, namely, motivational rel-
evance, motivational congruence, accountabil-
ity, problem-focused coping potential (PFCP),
emotion-focused coping potential (EFCP), and fu-
ture expectancy (see Table 1). Scores for each
appraisal component were calculated by adding
the individual scores from the relevant items.

The items were rephrased to address pregnancy
for the third trimester assessment and the recently
born child for the two postnatal assessments.

JOGNN 2014; Vol. 43, Issue 4 469
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Sample items include “Is being pregnant consis-
tent with what you want?” “To what extent do you
consider yourself responsible for what happens or
has happened in your life during your pregnancy?”
“How certain are you that you would be able to in-
fluence things to make (or keep) your pregnancy
experience the way you want it to be?” “How con-
sistent is your pregnancy experience with the way
you wanted it to be?” Cronbach’s alpha values for
motivational relevance, motivational congruence,
and agency were acceptable and ranged from .61
to .67 across the three assessments. Cronbach’s
alpha values for PFCP were .87, .92, and .86. EFCP
and future expectancy had values than ranged
consistently from .95 to .97 during the three as-
sessment times.

Analyses
Data were analyzed with SPSS for Windows, ver-
sion 20, the alpha value was set at .05 level.
Changes in appraisal, experienced sleep, and
mood across the three assessment times were
assessed with a series of repeated-measures
ANOVA. Greenhouse-Geisser corrections were
made where the assumption of sphericity was not
met. Pearson product–moment correlations were
used to identify significant relations between ap-
praisals and sleep parameters at each assess-
ment time. Next, the appraisals that were signifi-
cantly correlated with sleep parameters were used
as predictors in multiple regression analyses. For
this particular analysis, in the cases where only
one significant correlation was identified, multiple
regression converted to a simple regression. All
regression analyses were cross-sectional.

Post hoc power analyses were conducted for the
regression analyses using the software package
GPower (Faul, Erdfelder, Lang, & Buchner, 2007).
With a sample size of 122, an alpha value of .05,
and one to four predictors used in the analyses,
the statistical power for this study was adequate
for detecting a medium (f 2 = .15) and large
(f 2 = .35) effect size, with values that ranged
from .93 to .99. However, the statistical power was
less than adequate for the detection of a small (f
2 = .02) effect size, with values ranging from .19
to .34.

Results
Sleep, Appraisal and Mood
Characteristics across Waves
Total sleep time (TST) decreased from nearly
7 hours (417 minutes) during late pregnancy to ap-

proximately 5.5 hours (342 minutes) within the first
7 to –10 days after childbirth. Although sleep dura-
tion increased by 35 minutes from Time 2 to Time 3
(i.e., 10–12 weeks postpartum), it was still reduced
when compared to Time 1. Similarly, sleep onset
latency (SOL) was shorter during the two post-
natal assessments when compared to the third
trimester of pregnancy. Disturbance remained sta-
ble from Time 1 to Time 2 but was slightly re-
duced at Time 3 when compared to Time 1. Fi-
nally, the PSQI global score (PSQItotal) decreased
from Time 2 to Time 3, thus indicating an improve-
ment in global sleep quality. No statistically signif-
icant changes were observed in sleep efficiency
(efficiency), sleep quality (quality), and daytime
dysfunction due to poor sleep (dysfunction) (see
Table 3).

With regard to appraisals, motivational congru-
ence increased from late pregnancy to the first
7 to 10 days after childbirth; similarly, emotion-
focus coping potential (EFCP) and problem-focus
coping potential (PFCP) at Time 2 and Time 3 were
higher than at Time 1. No significant changes were
observed in motivational relevance, agency, and
future expectancy. EPDS scores remained stable
across the three assessment times, and the scores
consistently corresponded to the normal range
(see Table 4).

Cross-Sectional Associations between
Appraisal and Mood
Table 5 presents cross-sectional Pearson
product–moment correlations between appraisals
and sleep parameters at each assessment time.
Reports of poor quality were consistently associ-
ated with low PFCP across the three assessments.
In addition, quality was related to low motivational
congruence (i.e., incongruence) and low future
expectancy (i.e. negative future expectations) at
Time 1 and Time 2, and to low EFCP at Time 2
and Time 3. Reports of high daytime dysfunction
were systematically associated with low PFCP
and EFCP during late pregnancy and the two
postnatal assessments, as well as with low (i.e.,
negative) future expectancy at Time 2 and Time
3. Participants who reported longer sleep onset
latency (SOL) showed low motivational congru-
ence (i.e., incongruence) at Time 1 and Time
3 and reduced motivational relevance at Time
2. Finally, global PSQI scores, indicating poor
overall sleep quality, were consistently correlated
with low EFCP and negative future expectations
across the three assessment times; as well as
with low PFCP at Time 2 and Time 3.
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Table 3: Mean Values and Repeated-Measures ANOVA for Mood, Sleep and Appraisal vari-
ables at Time 1, Time 2, and Time 3

Time 1 Time 2 Pair-wise Time 3 Pair-wise Pair-wise

M (SD) M (SD) (T1–T2) M (SD) (T1–-T3) (T2–T3) F df

Mood

EPDS 6.65 (4.36) 6.99 (4.11) — 6.19 (4.58) — — 1.20 2,166

Sleep

TSTa 417 (118) 342 (91) ∗∗[D26] 377.4 (79) ∗[D27] ∗∗ 15.04∗∗ 2,156

SOLa 23.59 (17.64) 14.39 (14.93) ∗∗ 16.39 (18.04) ∗∗ — 10.36∗∗ 2,156

Efficiencya 80.51 (16.57) 66.98 (17.21) — 86.89 (10.92) — — 25.70 2,144

Disturbance 1.66 (0.59) 1.47 (0.57) — 1.43 (0.59) ∗∗ — 5.40∗∗ 2,164

Qualitya 1.49 (0.83) 1.48 (0.78) — 1.30 (0.77) — — 2.46 2,164

Dysfunction 1.02 (0.84) 0.92 (0.86) — 1.07 (0.84) — — 1.11 2,164

PSQITOTAL
a 7.42 (4.19) 8.56 (3. 48) — 7.32 (3.64) — ∗∗ 4.26∗ 2,154

Appraisal

Relevance 4.42 (.59) 4.53 (.54) — 4.49 (.56) — — 1.19 2,160

Congruence 4.04 (.75) 4.34 (.65) ∗∗ 4.17 (.66) — — 7.38∗∗ 2,160

Self-Agency 3.85 (1.34) 4.14 (1.01) — 4.21 (1.07) — — 3.00 2,156

Other Agency 2.40 (1.23) 2.31 (1.20) — 2.40 (1.15) — — .25 2,154

Circumstances Agency 3.15 (1.14) 3.00 (1.24) — 2.95 (1.20) — — .79 2,140

PFCPa 3.77 (.76) 4.05 (0.81) ∗ 4.11 (.63) ∗∗ — 7.91∗∗ 2,141

EFCPa 3.74 (.82) 3.97 (.81) ∗ 4.12 (.74) ∗∗ — 9.30∗∗ 2,144

Future expectancy 3.79 (.76) 3.90 (.67) — 3.93 (.71) — — 2.00 2,160

Note. EPDS = Edinburgh Postnatal Depression Scale; TST = Total sleep time; SOL = Sleep onset latency; PSQI total = PSQI total score;
PFCP = Problem-focused coping potential; EFCP = Emotion-focused coping potential.
aSphericity assumptions were not met.
∗p < .05, ∗∗p < .001.

Regression analyses using as predictors the ap-
praisals that were significantly correlated with in-
dividual sleep parameters at each assessment
time, as described above, showed that most of the
correlated appraisals were significantly, though
weakly, related to sleep parameters. At Time 1 all
the appraisals identified as significant by Pear-
son product–moment correlations were associ-
ated with changes in all sleep variables, excepting
sleep efficiency during the third trimester of preg-
nancy, with R2 values ranging from .09 to .17. Fu-
ture expectancy-1 was observed to make a unique
contribution to quality-1, SOL-1, and PSQItotal-1;
whereas circumstances agency-1 contributed to
disturbance-1.

During the first 7 to 10 days after childbirth, signif-
icantly correlated appraisals identified by correla-
tional analyses at Time 2 were weakly associated

with quality-2 (21%), SOL-2 (4%), TST-2 (.09%),
disturbance-2 (16%), dysfunction-2 and PSQItotal-
2 (R2 = .17); with EFCP-2 making a significant
contribution to quality-2. Finally, at 10–12 weeks af-
ter childbirth appraisals correlated with individual
sleep parameters at Time 3 were related to quality-
3 (R2 = .13), efficiency-3 (R2 = .05), dysfunction-3
(R2 = .31), and PSQItotal-3 (R2 = .13). Upon close
examination, self-agency-3 and EFCP-3 were ob-
served to contribute to quality-3 and dysfunction-
3, respectively (see Table 5).

Discussion
Changes in the report of total sleep time are con-
sistent with the literature in that nighttime sleep
duration decreases after childbirth and is still re-
duced at 3 months postpartum when compared
to pregnancy reports (Horiuchi & Nishihara, 1999;
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Table 4: Pearson Correlation Coefficients between Appraisals and Sleep Variables at Time
1, Time 2, and Time 3

Self Other Circumstances Future

Relevance Congruence Agency Agency Agency PFCP EFCP Expectancy

Sleep at Time-1

Quality-1[D28] −.09 −.19∗ .04 −.01 .08 −.21∗ −.16 −.28∗∗

SOL-1 −.15 −.25∗∗ .04 .17 .10 −.06 −.13 −.28∗∗

TST-1 −.13 −.12 .01 .02 −.01 −.17 −.06 −.22∗

Efficiency-1 −.05 −.07 .02 .00 −.05 −.08 −.03 −.16

Disturbance-1 −.15 −.21∗ .09 .04 .21∗ −.11 −.18∗ −.16

Dysfunction-1 −.12 −.25∗∗ .10 .25∗∗ .20∗ −.22∗ −.31∗∗ −.17

PSQItotal-1 −.14 −.23∗ .02 .09 .10 −.18 −.19∗ −.34∗∗

Sleep at Time 2

Quality-2 −.00 −.22∗ .04 −.06 −.00 −.31∗∗ −.44∗∗ −.26∗

SOL-2 −.23∗ −.19 −.05 −.10 −.03 −.01 −.05 −.11

TST-2 .02 −.15 −.08 −.13 .03 −.31∗∗ −.25 −.20

Efficiency-2 −.09 .09 −.13 −.17 −.02 −.15 −.09 −.20

Disturbance.-2 .06 −.28 −.17 .02 .06 −.11 −.25∗ −.08

Dysfunction-2 .00 −.15 .08 −.04 −.00 −.33∗∗ −.37∗∗ −.22∗

PSQItotal-2 −.06 −.16 .08 −.18 −.01 −.35 −.39∗∗ −.30∗∗

Sleep at Time-3

Quality-3 .15 −.02 .21∗ .01 .16 −.25∗ −.29∗∗ −.19

SOL-3 −.11 −.21∗ .10 .18 .14 −.06 −.12 −.16

TST-3 .02 −.11 .18 −.03 −.05 −.20 −.18 −.17

Efficiency-3 −.02 −.00 −.02 .09 .03 .20 .11 .22∗

Disturbance-3 .01 −.18 −.03 −.10 .03 −.20 −.17 −.14

Dysfunction-3 .01 −.13 −.02 −.07 .06 −.44∗∗ −.41∗∗ −.29∗∗

PSQItotal-3 −.02 −.14 −.08 −.03 .07 −.32∗∗ −.28∗∗ −.27∗

Note. PFCP = Problem-focused coping potential; EFCP = Emotion-focused coping potential; SOL = Sleep onset latency; TST = Total
sleep time; PSQItotal = PSQI total score.
∗p < .05, ∗∗p < .001.

Lee, McEnany, & Zaffke, 2000; Lee & Lee, 2007).
The reduction of sleep-onset latency from late
pregnancy to the two postnatal assessments sug-
gests that new mothers tend to fall asleep quicker
after childbirth, a change that is possibly ex-
plained by sleep disruption and fatigue caused
by infant care behaviors.

With regard to appraisals, women perceived moth-
erhood as more significant and relevant to them
in the first days after childbirth than during preg-
nancy, most likely due to the interaction with the
newborn baby. Interestingly, new mother’s per-

ceived ability to cope practically and emotionally
with motherhood-related issues was also higher in
the postnatal period, thus suggesting that women
may have gradually adjusted to their new circum-
stances and developed self-confidence in them-
selves as mothers. Finally, the stable and overall
low levels of symptoms of depression reported by
the women in the study confirm that they were an
overall healthy and well-functioning group. Also,
it is possible that some of the participant’s psy-
chosocial and demographic characteristics, such
as being in a stable partner relationship and hav-
ing a high level of education, may have acted as
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Table 5: Summary of Regression Analyses using Sleep Variables at Time 1, Time 2, and Time
3 and their correlated Appraisals

Significant contributors

Sleep Variables R2 F df Variable Appraisal Dimension Beta

Sleep at Time 1

Quality-1[D29] .09 .06 3.65∗ 3,113 Future Expectancy-1 −2.08∗

SOL-1 .10 .08 6.07∗∗ 2,114 Future Expectancy-1 −2.26∗

TST-1 .05 .04 5.73∗ 1,115

Efficiency-1 — — — —

Disturbance-1 .09 .07 3.73∗ 3,110 Circ. Agency-1 2.05∗

Dysfunction-1 .17 .13 4.37∗∗ 5,107

PSQItotal-1 .13 .10 5.45∗∗ 3,112 F. Expectancy-1 −2.80∗∗

Sleep at Time 2

Quality-2 .21 .17 5.53∗∗ 4,82 EFCP-2 −3.10∗∗

SOL-2a .04 .03 4.08∗ 1,89

TST-2a .09 .08 9.35∗∗ 1,89

Efficiency-2 — — — —

Disturbance-2a .06 .05 5.87∗ 1,88

Dysfunction-2 .16 .12 5.18∗∗ 3,84

PSQItotal-2 .17 .14 5.51∗∗ 3,83

Sleep at Time 3

Quality-3a .13 .11 4.79∗ 3,92 Self.Agg-3 2.10

SOL-3a .01 .00 1.16 1,98

TST-3 — — — —

Efficiency-3a .05 .04 4.39∗ 1,90

Disturbance-3 — — — —

Dysfunction-3 .31 .28 13.08∗∗ 3,88 EFCP-3 −2.87∗∗

PSQItotal-3 .13 .10 4.43∗∗ 3,86

Note. SOL = Sleep onset latency; TST = Total sleep time; PSQItotal = PSQI total score
F. Expectancy = Future Expectancy; Circ. Ag = Circumstances Agency; EFCP = Emotion-focused coping potential; Self. Ag = Self
Agency; EFCP = Emotion-focused coping potential.
aindicates Linear Regression, – indicates no analysis was conducted
∗p < .05, ∗∗p < .001,

protective factors for the development of symp-
toms of depression, as suggested by previous re-
search (Lancaster et al., 2010; Robertson, Grace,
Wallington, & Stewart, 2004).

Relationship between Appraisals
and Sleep
An interesting pattern of concurrent interaction
between coping potential and future expectancy
and some aspects of self-reported sleep was ob-

Sleep quality appears to be related to women’s perceived ability
to cope practically and emotionally with motherhood and with

their expectations about the future.

served during the three assessment times. Per-
ceived sleep quality, daytime dysfunction, and
the global PSQI score were the areas of sleep
that were most significantly associated with ap-
praisals. This highlights the role of women’s
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perceived ability to cope practically and emotion-
ally with motherhood and their expectations about
the future in their subjective perception of poor
sleep. Further, this finding is consistent with the
appraisals identified as underlying maternal dis-
tress, thus suggesting that the way in which preg-
nant women and new mothers judge and evalu-
ate their circumstances may explain to some ex-
tent the close association between self-reports of
sleep and mood. With regard to the associations
between self-reports of sleep and appraisals, it
seems unlikely that appraisals had triggered par-
ticular judgments about sleep; however, it may be
possible that negative emotions associated with
low perceived coping potential and negative ex-
pectations about the future had influenced the per-
ception of sleep quality.

Women who perceive they cannot cope effectively
with motherhood- related issues and who think
their situation will not improve in the future may
feel overwhelmed by daily life issues, including
sleep disruption and deprivation, and may per-
ceive the quality of their sleep as poorer than
it really is. Supporting this suggestion, a study
comparing the psychological characteristics of
nonpregnant adults who reported insomnia found
that individuals with normal sleep duration (as as-
sessed with polysomnography) were likely to re-
port insomnia if they presented with depression
and anxious-ruminative personality traits and in-
sufficient coping resources (Fernandez-Mendoza
et al., 2011).

Alternatively, women who report poor sleep qual-
ity may have a tendency to perceive a low abil-
ity to cope practically and emotionally with mater-
nal specific issues (e.g., infant care, breastfeed-
ing, etc.) and to hold negative expectations about
the future due to fatigue and tiredness. Accord-
ingly, restricted sleep time (i.e., < 7 hours of sleep)
has been systematically associated with impaired
cognitive performance during wakefulness, which
includes low alertness and poor performance on
working memory tasks (see Banks & Dinges, 2007,
for a review). Similar effects have been described
in adolescents, where tiredness and sleepiness
due to reduced sleep duration have been related
to changes in motivation, difficulty in initiating par-
ticular behaviors and in conducting complex tasks
that demand planning (Dahl, 1999). Thus, it seems
possible that poor self-reports of sleep quality in
new mothers are related to the actual capacity to
conduct daily activities and deal with the practical
demands of infant care.

With regard to the role of the perceived abil-
ity to cope emotionally with pregnancy and
motherhood-related issues, poor sleep has been
associated with impaired emotional regulation,
which is crucial to emotion-focused coping. Sleep
deprivation has been found to be significantly
associated with high perceived irritability and
emotional disturbance (Walker, 2009). In a large
Swedish study (Broman, Lundh, & Hetta, 1996),
self-reports of insufficient sleep were more likely
to be reported by adults who presented with dys-
phoric mood, somatic symptoms, and cognitive
fatigue. Sleep disruption has also been found to
amplify emotional reactivity in medical residents,
which results in increased negative emotional re-
sponses to disruptive events and a reduction in
the positive effect of rewarding activities (Zohar,
Tzischinsky, Epstein, & Lavie, 2005).

Research addressing the neural mechanisms un-
derlying the interaction between sleep and emo-
tions using functional magnetic resonance imag-
ing (fMRI) has found that in sleep deprivation con-
ditions (i.e., 35 hours of total sleep deprivation)
the amygdala shows increased reactivity and a
reduced connectivity with the medial prefrontal
cortex (mPFC). This pattern of activity has been
proposed to impair the top-down inhibition ex-
erted by the mPFC on the amygdala that results
in effective emotional regulation (Yoo, Gujar, Hu,
Jolesz, & Walker, 2007). In view of these findings,
it is not surprising that the women in this study
who reported poor sleep quality judged their abil-
ity to cope emotionally with motherhood-related
demands as diminished.

In addition to problem focused- and emotion-
focused coping potential, negative expectations
about the future were also associated with self-
reports of poor sleep quality. Although no studies
have focused exclusively on the interaction be-
tween negative expectations and sleep, a nega-
tive view of the future is considered a key com-
ponent of depression (Beck, 1979; Beck & Alford,
2009), thus, this finding is consistent with current
evidence relating to the interaction between insuf-
ficient sleep and low mood.

Limitations
The findings of this study are restricted by the
characteristics of the sample. Most participants
were healthy women who reported overall pos-
itive mood during pregnancy and the postna-
tal period, they had a high education level, and
were in married or stable relationships; Thus, the
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results cannot be generalized to other groups.
There are also some limitations associated with
the nature of sleep data. Self-reports of sleep are
related to the judgment of sufficient or insufficient
sleep, which shows high inter-individual variabil-
ity (Banks & Dinges, 2007). Although poor sleep
has well-known deleterious effects on several ar-
eas, these negative consequences vary in inten-
sity among individuals. Thus, it is possible that ap-
praisals had a stronger interaction with self-reports
of sleep in women for whom the consequences
of poor sleep were highly negative, rather than
in women who are less affected by sleep disrup-
tion and deprivation; however, this aspect was not
controlled for in this study.

A third limitation refers to the use of the individual
components of the PSQI for the statistical analy-
ses. Buysse et al. (1989) advocated the use of the
global PSQI score as an indicator of sleep quality,
rather than using its individual subscales; how-
ever they also argue that the components of the
PSQI address areas of sleep which are routinely
screened for in clinical interviews of individuals
with sleep difficulties and suggest that scores from
single components may direct health profession-
als to areas of sleep that require further assess-
ment. Thus, the PSQI components were used in an
attempt to identify specific associations between
particular aspects of sleep and appraisals. Finally,
Cronbach’s alpha values for the PSQI global score
and for motivational relevance, motivational con-
gruence, and agency were low across the three
assessment times, which indicates a relatively low
reliability of these measures.

Future researchers could address these limita-
tions and could further explore the appraisals in-
volved in the association between self-reports of
poor sleep and low maternal mood in samples
that include clinically depressed and/or anxious
women, participants from more diverse socioe-
conomic and education backgrounds, as well as
unsupported and sole parents. Because experi-
enced mothers could have more realistic expec-
tations and a higher sense of self-efficacy in the
performance of the maternal role than first-time
mothers, possible differences in terms of parity
could be also studied.

Implications for Practice
The findings from this study contribute to a bet-
ter understanding of the psychological processes
that explain the association between self-reports
of sleep and mood in pregnant women and new
mothers. Further, they help to identify the appraisal

Interventions to increase practical and emotional coping
abilities could be beneficial for women who report poor sleep

quality during the perinatal period.

components involved in the subjective perception
of sleep and provide further support to the notion
that sleep complaints in pregnant women and new
mothers can be considered by care providers as a
possible indicator of low mood. Specific interven-
tions aiming to increase practical and emotional
coping abilities could be beneficial for women
who report poor sleep quality during pregnancy
and the postnatal period. This could be particu-
larly useful for women who also show vulnerable
personality characteristics and/or complex social
circumstances, which may negatively affect their
coping resources.

In this regard, health professionals may have the
opportunity to inform new mothers, their part-
ners, and other relevant family members about
the possible consequences of sleep deprivation in
terms of impaired performance of practical tasks
and emotional liability, to normalize these conse-
quences and help women to develop effective
ways to deal with them. Specifically, health pro-
fessionals could assess and help women to iden-
tify sources of practical assistance and support
within their relatives and/or friends, as well as in
the community. Emotional coping abilities could
be strengthened by the use of strategies aiming
to reduce the feeling of being overwhelmed, which
may include symptoms of stress and anxiety, such
as relaxation techniques.

Conclusion
Maternal reports of poor sleep quality are associ-
ated with a poor perceived ability to cope practi-
cally and emotionally with motherhood-related is-
sues and with negative expectations about the fu-
ture. These appraisals are similar to those identi-
fied by previous research as underlying maternal
distress. The results from this study help to clarify
the mechanisms involved in the close association
between self-reports of poor sleep and low ma-
ternal mood during pregnancy and the postnatal
period and may have practical implications for the
development of interventions for pregnant women
and new mothers.
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