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ABSTRACT

Sleep is one of the most important activities of daily living affecting the life quality and
health of individuals. Sleep disturbances are prevalent during pregnancy as a result of physical,
physiological, and hormonal changes. The objective of this study was to determine the
relationship between sleep duration of newborns and sleep quality of pregnant women in third
trimester of pregnancy.

This study was designed longitudinal and correlation study. 147 pregnant participated
in the research. The pregnant women’s sleep quality was assessed by using Pittsburgh Sleep
Quality Index in the 7%, 8 and 9™ months. Sleep duration of newborns was follow-up for 28
days and their daytime and night sleep duration was recorded.

Pregnant women’s sleep quality decreased as gestation period progressed. Sleep quality
mean score of the pregnant were 4.24+2.78, 4.76 £2.78 and 6.17+3.10 in the 7%, 8%, and 9™
months, respectively (p<0.01). As sleep latency, sleep disturbances, and daytime dysfunction
of the pregnant women increased, sleep duration of the newborns decreased
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INTRODUCTION

Sleep 1s one of the most important activities of daily living affecting life quality and
health of individuals (Dogan et al., 2005; Taskiran, 2011). In pregnancy, it is also important
for healthy fetal-placental development as well as physical and mental well-being. In addition
to physiological and psychological change occurring in pregnancy, sleep duration and quality
also change (Taskiran, 2011; Pien & Schwab, 2004; Skouteris et al., 2008; Ko et al., 2010).

This change starts as from the first trimester and is observed more intensively especially in the
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third trimester (Taskiran, 2011; Pien & Schwab, 2004; Ko et al., 2012). Previous studies have
reported that problems regarding sleep quality in pregnancy are between 64% and 86%. (Coban
&Yanikkerem, 2010; Ko et al., 2012; Pien et al.,2005 ).

Sleep quality means that an individual feels herself/himself energetic, rested, and ready
for a new day. Sleep quality of pregnant women might be negatively affected due to changes
such as hormonal changes, nausea, back pain, frequent urination, growth of fetus, frequent
breathing, leg cramps, restless leg syndrome, and snoring (Skouteris et al., 2009; Lopes et al.,
2004). Sleep problems and decreased sleep quality experienced during pregnancy also influence
daily life, pregnancy, birth, and postpartum period. The studies have revealed that sleep
problems experienced during pregnancy cause pregnancy hypertension, glucose intolerance,
prolonged labor, perceiving more pain during births, high rates of cesarean section, preterm
births, and postpartum depression (Okun et al., 2011; Dorheim et al., 2012; Thomfohr et al.,
2015; Haney et al.,, 2014; Herring et al., 2014; O’Brien et al., 2013; Howe et al., 2015;
Hutchisonet al., 2012).

In studies on sleep quality in pregnancy; the effects of sleep quality on pregnancy, birth,
and fetal distress have been examined (Ko et al., 2010; Sadeh et al., 2011; Tikotzky &Sadeh,
2009; Sadeh et al., 2010; Kawada, 2016; Facco et al., 2010). The effect of parental behaviors
and traditional methods was examined in studies evaluating sleep health and habits of infant
(Sadeh et al., 2011; Tikotzky & Sadeh, 2009).

Results of the study evaluating the relationship between sleep quality during pregnancy
and sleep duration of newborn have not been found in the literature. Therefore, this study was
conducted in order to determine the relationship between sleep quality level of pregnant women
in third trimester and sleep duration of newborns.

Research question: Is there a relationship between sleep quality of pregnant women in

third trimester and sleep duration of newborns?

METHODS

Study Design and Setting

This study was designed longitudinal, correlation study. In this study, the relationship
between sleep quality of pregnant in the seventh, eighth, and ninth months and sleep quality of
newborns was assessed.

The population of the study consisted of 169 pregnant who were registered to two

family health centers between January 2015 and December 2015 and were in the seventh month
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of pregnancy (in the 28™ gestational week). All pregnant women in the seventh month of
pregnancy were included in the study within the specified dates without using sampling method.
However, a total of 22 pregnant were excluded from the study since three pregnant gave
preterm birth, three pregnant women did not want to continue, and 16 pregnant could not be
reached in following months and the study was completed with 147 pregnant. All newborns
who are followed in the survey are breastfeeding and newborn’s having no colic

Introductory information form and The Pittsburgh Sleep Quality Index (PSQI)were
filled by researcher for pregnant meeting the inclusion criteria of the study.

PSQI was applied in the seventh, eighth, and ninth months of pregnancy in family health
center. The data were collected by using face-to-face interview method. It took 15-20 minutes
to collect the data. The mothers recorded sleep duration of newborns as daytime and night on
sleep follow-up chart, which was prepared by the researcher.

The Inclusion Criteria of the Study;

- Pregnant ’s having no risky pregnancy (placenta praevia, preeclampsia, early

membrane rupture, etc.)

- Pregnant’s having no psychiatric history

- Pregnant’s experiencing no sleep problem before pregnancy

- Pregnant’s using no sleeping pill

- Pregnant’s having no infant with low birth weight ( >2000 gr)

- Newborn’s having no colic

- Newborn’s being breastfed sufficiently at daytime and night.

Instruments

The data of the study were collected by using “Introductory Information Form”,
“Newborn Sleep Follow up Chart”, and “(PSQI)”.

The introductory information form, prepared by the researcher included a total of 12
questions including socio-demographic and obstetric characteristics of the pregnant women as
well as their sleep duration and quality. A chart was prepared by the researcher to evaluate
newborn’s sleep duration and sleep duration was recorded during the day (day and night) for
28 days. PSQI was used in order to assess sleep quality of the pregnant women in the study.
This index was developed by Buysse et al., in 1989 to assess sleep quality in psychiatric
applications and clinical researches. The validity and reliability studies of this index in Turkey
were conducted by Agargiin et al., in 1996, and the Cronbach's alpha reliability coefficient of
the index was 0.80. In this study, Cronbach's alpha coefficient of the index was found as 0.82
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in the seventh month, 0.78 in the eighth month, and 0.80 in the ninth month. PSQI evaluates
sleep quality within last one month. Components of the index was grouped as Subjective sleep
quality (1), Sleep latency (2), Sleep Duration (3), Sleep efficiency (4), Sleep disturbances (5),
Use of sleeping medications (6), and Daytime dysfunction (7). Each item is scored between 0-
3 points. Total of 7 component scores gives PSQI total score. The index has a value between 0
and 21. Total sleep quality is classified as good (0-4 points) and bad ( 5-21 points).

Data Analysis

SPSS version 22 was used for all analyses. Percentages for determining descriptive
characteristics of pregnant and newborns, mean for determining sleep quality of pregnant and
sleep duration of newborns, and Pearson’s correlation analysis for determining the correlation

between sleep quality of pregnant and sleep duration of newborns were used.

RESULTS
Table 1. Distribution of The Pregnant in Terms of Socio-Demographic Characteristics
Characteristics (N=147) n %
Age
15-19 10 6.8
20-24 33 22.4
25-29 55 37.4
30-34 28 19.1
35-39 19 12.9
40 and older 2 1.4
Employment Status
Employed 28 19.0
Unemployed 119 81.0
Educational Background
Mliterate 20 13.6
Primary Education 73 49.7
High school 20 13.6
University 34 23.1
Economic condition
Income lower than expense 49 33.4
Income equal to expense 90 61.2
Income higher than expense 8 54
Number of pregnancy
Primiparous 44 29.9
Multiparous 103 70.1
Total 147 100.0

It was found that 37.4% of the pregnant were in the age range of 25-29 years, 81% were
housewives, 49.7% were primary school graduate, 61.2% had an income equal to expense, and

70.1% were multiparous (Table 1).
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Table 2. Sleep Quality Mean Scores of The Pregnant

7month 8" month 9" month Total
Components of Scale Xtsd Xtsd Xtsd X+tsd
Subjective sleep quality  1.21+0.54 1.37+0.55 1.65+0.66 1.41+0.50
Sleep latency 0.81£0.81 0.974£0.91 1.29 £1.06 1.02+0.84
Sleep duration 0.56+0.79 0.62+0.81 0.77£0.91 0.65+0.78
Habitual sleep efficiency 0.44+0.87 0.44+0.81 0.65+1.08 0.51+0.81
Sleep disturbances 0.83£0.46 0.87+0.39 1.04+0.38 0.91+0.33
Use of sleeping medication 0.00+0.00 0.00+0.08 0.00+0.08 0.00+0.00
Daytime dysfunction 0.39+0.65 0.48+0.61 0.76+0.76 0.54+0.58
Total PSQI 4.24+2.78 4.76+2.78 6.17+3.10 5.06+2.74

*Total score’s being > 5 indicates that sleep quality is low.

Sleep quality of the pregnant impaired as duration of pregnancy progressed. Sleep
quality mean score of the pregnant was found to be 4.24+2.78 in the seventh month; 4.76 £2.78
in the eighth month; and 6.17 +£3.10 in the ninth month; and their sleep quality total score was
5.06+2.74 (Table 2).

Table 3. Mean Sleep Duration of The Newborns

Time Xtsd
Day 9.15£1.30
Night 8.50+1.30
Daily Total 17.65+1.83

Daytime mean sleep duration of the newborns was found to be higher (9.15+1.30)
compared to their night mean sleep duration (8.50+1.30). Their daily sleep duration was

averagely 17 hours (17.65+1.83) (Table 3).

Table 4. Comparison of The Pregnant’s Sleep Quality and the Newborns’ Sleep Duration

Daytime Sleep Night Sleep Daily Sleep
Duration of Newborn Duration of Newborn Duration of Newborn
Group X=+sd X=+sd X+sd
*Sleep quality<5 9.12 £1.46 8.50 £1.36 17.62 £2.00
**Sleep quality >5 9.18 £1.06 8.49 +1.24 17.67 £1.60
Test valueandp  t=0.66 p=0.043 t=0.015 p=0.582 t=0.178 p=0.071

*n=82 **n=64

Daytime and daily sleeping times of newborns of pregnants with high sleep quality were
found to be slightly higher. However, night sleep duration and daily sleep duration of newborn

1s not statistically significant (Table 4).
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Table 5. Correlation Between Sleep Quality of the Pregnant’s and Sleep Duration of the Newborns

Sleep Duration of the Newborns

7% month 8" month 9" month Last trimester

Scale r P r P T P r P

Subjective sleep quality -.028 .740 -059 476  -.136 .101 -.092 269
Sleep latency -.193* .019 -128 .123  -.124 136  -.160 .053
Sleep duration -.027 744 .080 .336 .020 .815 026 .755
Habitual sleep efficiency 018 .829 .047 569 .019 .815 .031 .709
Sleep disturbances -.072 .387 - 217** 008 -.186* .024 -.191* .020
Use of sleeping medication - - 066 .429  -.001 .993 .046 .579
Daytime dysfunction -.210*.011 -.140 .091 -.088 .288 -.166* .044
Total PSQI -124 136 -074 372 -.100 .229 -.106 .200

There was a negative correlation between sleep latency and daytime dysfunction and
newborn sleep duration in the seventh month of pregnancy.

There was a negative correlation between sleep disturbences and newborn sleep duration
In the eighth month of pregnancy in the eighth month of pregnancy.

There was a negative correlation between sleep disturbences, daytime dysfunction and
newborn sleep duration in the ninth month of pregnancy.

As sleep latency, sleep disturbances, and daytime dysfunction of the pregnant women

increased, sleep duration of the newborns decreased (Table 5).

DISCUSSION

The results of the study conducted to determine the relationship between sleep quality
of pregnant women in the third trimester and sleep duration of newborns were discussed with
relevant literature.

Sleep problems in pregnancy starts with hormonal changes and are experienced in the
last trimester more intensively (Pien & Schwab, 2004; Okun et al., 2013; Howe et al., 2015;
Okun et al., 2009; Okun et al., 2012; Drager et al., 2013). It was reported in a previous study
that prevalence of sleep problems associated with sleep quality in pregnancy was between 64%
- 86% (Hutchison et al., 2012; Pien at al., 2005). Sleep quality of pregnancies decreased as
pregnancy month progressed. Sleep quality mean score was above five in the ninth month of
pregnancy (Table 2). This condition might be associated with the complaints such as frequent
urination, growth of fetus, frequent breathing, and leg cramps which are seen in the last months
of pregnancy.

In the study, mean sleep duration of the newborns was found to be nine hours for
daytime and eight hours for night. Daily total mean sleep duration was 17 hours (Table 3). Sleep

quality of the newborns is directly associated with healthy growth and development
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(Guilleminault, 1992). According to literature, a healthy normal newborn sleeps for averagely
16-18 hours in 2-3 hour periods. Sleep duration of the newborns included in the study was found
to be compatible with literature finding. This was associated with the fact that the mothers did
not have poor sleep quality in the seventh and eighth months and the impairment in sleep quality
occurred in the ninth month.

In addition, the fact that the newborns had no nutrition problem and their mothers
breastfed them effectively at daytime and night was thought to be associated with the fact that
sleep duration of the newborns was compatible with literature.

Sleep quality during pregnancy and daytime sleep duration of newborns were found to
be statistically significant (Table 4). This significance in daytime sleep duration of newborns
might be resulted from correlation between the subscales of sleep latency and daytime
dysfunction in the seventh month of pregnancy and the subscale of sleep disturbance in the
eighth and ninth months and sleep duration of newborn. Because there has been no study
evaluating sleep duration of newborns and sleep during pregnancy, these results might be
supported or denied with future studies.

In the study, any relationship was not determined between total sleep quality of the
pregnant women in the seventh, eighth, and ninth months and sleep duration of the newborns.
However, as sleep latency and daytime dysfunction in the seventh month of pregnancy, sleep
disturbance in the eighth and ninth month of pregnancy, and sleep disturbance and daytime
dysfunction in the last trimester of pregnancy increased, sleep duration of the newborns
decreased (Table 5). Neurological system could not develop completely with birth of infant.
Development of neurological system starts from intrauterine life and continues until the fourth
year of life. Sleep and wake system also is regulated with development of central nervous
system (Taylor, 2006). Newborn period allows to observe the effects of infant’s intrauterine
period during extrauterine period. Therefore, the effect of sleep quality during pregnancy can
be evaluated better in newborn period. The fact that sleep duration of newborn in the study was
compatible with the literature could be associated with the fact that pregnant women had a good
total sleep quality in the last trimester. However, the correlation between the subscales may be
explained by the significant correlation between daytime sleep duration of newborns and sleep

quality during pregnancy.
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SONUCLAR

It was found that as pregnancy proceeded, sleep quality impaired. There was a
significant correlation between sleep quality score of the pregnant women during the last
trimester and daytime sleep duration. As sleep latency and daytime dysfunction of pregnant
women in the seventh month and sleep disturbance in the eighth and ninth months increased,
sleep duration of the newborns decreased. Sleep duration of newborns decreased as sleep
disturbances and daytime dysfunction increased in three-month mean sleep quality of pregnant.
Midwives and nurses can evaluate sleep qualities of the pregnant during the antenatal control.
Thus, newborns may contribute to the increase in sleep duration.

It is recommended to conduct randomized controlled studies on this research subject
and with larger sample groups.

Midwives and nurses can evaluate sleep qualities of the pregnant during the antenatal
control. Thus, newborns may contribute to the increase in sleep duration.

Contflict of interest

The authors declare no conflict of interests.

Funding

No funding was received for this study.

Acknowledgement

I would like to thank mothers who volunteer to participate in research.

REFERENCES
Agargiin, M.Y ., Kara, H., & Anlar, O. (1996). The validity and reliability of the Pittsburgh Sleep Quality Index.
Turkish Journal Psychiatry, 7, 107-11. (In Turkey)

http://www.turkpsikiyatri.com/default.aspx?modul=turkceOzet&gFPrkMakale=210

Buysse, D.J., Reynolds, C.F., & Monk, T.H. (1989). The Pittsburgh sleep quality index: A new mstrument for
psychiatric practice and research. Psychiatry Research, 28, 193-213.
http://www.sleep.pitt.edu/research/ewExternalFiles/PSQI%20Article.pdf

Coban, A., & Yanikkerem, E. (2010). Sleep quality and fatigue in pregnant women. Ege. Journal of Medicine, 49,
87-94. http://dergipark.gov.tr/download/article-file/71362

Dogan, O., Ertekin, S., & Dogan, S. (2005). Sleep quality in hospitalized patients. Journal of Clinical Nursing, 14,
107-113. doi: http://dx.doi.org/10.1111/j.1365-2702.2004.01011.x

Dorheim, S.K., Bjorvatn, B., & Eberhard-Gran, M. (2012). Insomnia and depressive symptoms in late pregnancy:
a population-based study. Behavioral Sleep Medicine, 10, 152—166.

doi: http://dx.doi.org/10.1080/15402002.2012.660588.

Drager, L.F., Togeiro, S.M., Polotsky, V.Y., & Lorenzi-Filho, G. (2013). Obstructive sleep apnea: a

cardiometabolic risk in obesity and the metabolic syndrome. Journal American College of Cardiology,



urn
o 30Ul 6,

) Caucasian Journal of Science

o

g %
& 2
O [}

%‘@7 Journal home page: www.cjoscience.com

Vol.5 TIssue:2 Year: 2018

62, 569-576. doi: http://dx.doi.org/ 10.1016/j.jacc.2013.05.045.

Facco, F.L., Kramer, J., Ho, K.H., Zee, P.C, & Grobman, W.A. (2010). Sleep disturbances in pregnancy,
Obstetrics & Gynecology, 115, 77-83. doi: http://dx.doi.org/ 10.1097/A0G.0b013e3181c4f8ec.
Guilleminault, C. (1992). The polysomnographic evaluation of sleep disorder. In: Aminoff MIJ, (ed).
Electrodiagnosis in Clinical Neurology, 3™ ed. New York, Churchill Livingstone USA, 711-736.

Haney, A., Buysse, D.J., Rosario, B.L., Chen, Y.F., & Okun, M.L. (2014). Sleep disturbance and cardiometabolic
risk factors in early pregnancy: a preliminary study. Sleep Medicine, 15, 444—450. doi: http://dx.doi.org/
10.1016/j.sleep.2014.01.003.

Herring, S.J, Nelson, D.B., Pien, G.W., Homko, C., Goetzl, L.M., Davey, A., & Foster, G.D. (2014). Objectively
measured sleep duration and hyperglycemia in pregnancy. Sleep Medicine, 15, 51-55. doi:
http://dx.doi.org/ 10.1016/j.sleep.2013.07.018.

Howe, L.D., Signal, T.L., Paine, S.J, Sweeney, B., Priston, M., Muller, D., Lee, K., Huthwaite, M., & Gander, P.
(2015). Self-reported sleep in late pregnancy in relation to birth size and fetal distress: the ¢ moe, mama
prospective cohort study. BMJ. Open. 5 (10): €008910. doi: http://dx.doi.org/ 10.1136/bmjopen-2015-
008910.

Hutchison, B.L., Stone, P.R., Mc.Cowan, L.M.E., Stewart, A.W., Thompson, J.M.D., & Mitchell, E.A. (2012). A
postal survey of maternal sleep in late pregnancy. BMC Pregnancy and Childbirth, 10, 144. doi:
http://dx.doi.org/10.1186/1471-2393-12-144.

Kawada, T. (2016). Sleep and health-related quality of life in pregnant women: Actigraphic and questionnaire
survey. International Journal of Nursing Studies, 59, 105-106. doi:
http://dx.doi.org/10.1016/].ijnurstu.2016.03.007.

Ko, S.H., Chang, S.C., & Chen, C.H. (2010). A comparative study of sleep quality between pregnant and
nonpregnant  taiwanese @~ women. Journal of  Nursing  Scholarship, 42,  23-30.
doi:http://dx.doi.org/10.1111/j.1547-5069.2009.01326.x.

Ko, H., Shin, J., Kim, M.Y., Kim, Y.H., Lee, J., Kil, K.C., Moon, H.B., Lee, G., Sa-jin, K., & Kim, B.L. (2012).
Sleep disturbances in Korean pregnant and postpartum women. Journal of Psychosomatic Obstetrics and
Gynecology, 33, 85-90. doi: http://dx.doi.org/ 10.3109/0167482X.2012.658465.

Lopes, E.A., Carvalho, L.B.C., Segur, P.B.C., Mattar, R., Silva, A.B., & Prado, L.B.F. (2004). Sleep disordered
in pregnancy. Arquivos de Neuro-Psiquiatria, 62 (2-A):217— 221. doi: http:/dx.doi.org/ S0004-
282X2004000200005

Marakoglu K, & Sahsivar M.S. (2008). Gebelikte depresyon. Tiirkiye Klinikleri Journal Medicine Science,
28:525-532. (In Turkey)

O’Brien, L.M., Bullough, A.S., Owusu, J.T., Tremblay, K.A., Brincat, C.A., Chames, M.C., Kalbfleisch, J.D., &
Chervin, R.D. (2013). Snoring during pregnancy and delivery outcomes: a cohort study. Sleep, 36, 1625—
1632. doi: http://dx.doi.org/ 10.5665/sleep.3112.

Okun, M.L., Kline, C.E., Roberts, J.M., Wettlaufer, B., Glover, K., & Hall, M. (2013). Prevalence of sleep
deficiency in early gestation and its associations with stress and depressive symptoms. Journal Womens
Health (Larchmt), 22, 1028—1037. doi: http://dx.doi.org/ 10.1089/jwh.2013.4331.

Okun, M.L., Schetter, C.D., & Glynn, L.M. (2011). Poor sleep quality is associated with preterm birth. Sleep, 34
(11):1493-1498. doi: http://dx.doi.org/10.5665/sleep.1384.



urn
o 30Ul 6,

) Caucasian Journal of Science

o

g %
& 2
O [}

%‘@7 Journal home page: www.cjoscience.com

Vol.5 TIssue:2 Year: 2018

Okun, M.L., Roberts, J.M., Marsland, A.L., & Hall, M. (2009). How disturbed sleep may be a risk factor for
adverse pregnancy outcomes. Obstetrical & Gynecolocigal Survey, 64, 273-280. doi: http://dx.doi.org/
10.1097/0GX.0b013e318195160e.

Okun, M.L., Luther, J.F., Wisniewski, S.R., Sit, D., Prairie, B.A., & Wisner. K.L. (2012). Disturbed sleep, a novel
risk factor for preterm birth? Journal Womens Health (Larchmt), 21, 54-60. doi: http://dx.doi.org/
10.1089/jwh.2010.2670.

Okun, M.L., Luther, J.F., Wisniewski, S.R., & Wisner, K.L. (2013). Disturbed sleep and inflammatory cytokines
in depressed and nondepressed pregnant women: an exploratory analysis of pregnancy outcomes.
Psychosomatic Medicine 75(7):670—-681. doi: http://dx.doi.org/ 10.1097/PSY.0b013e31829cc3e7

Pien, G.,W., Fife, D., Pack, A.L.,, Nkwuo, J.E., & Schwab, R.J. (2005). Changes in symptoms of sleep-disordered
breathing during pregnancy. Sleep, 28, 1299-1305.

Pien, G.W., & Schwab, R.J. (2004). Sleep disorders during pregnancy. Sleep, 27, 1405-1417.

Sadeh, A., Mindell, J., & Rivera, L. (2011). My child has a sleep problem: A cross-cultural comparison of parental
definitions. Sleep Medicine, 12, 478—482. doi: http://dx.doi.org/ 10.1016/j.sleep.2010.10.008.

Sadeh, A., Tikotzky, L., & Scher, A. (2010). Parenting and infant sleep. Sleep Medicine Reviews, 14, 89-96. doi:
http://dx.doi.org/ 10.1016/j.smrv.2009.05.003.

Skouteris, H., Germano, C., Wertheim, E.H., Paxton, S.J., & Milgrom, J. (2008). Sleep quality and depression
during pregnancy. A Prospective Study. Journal of Sleep Research, 17, 217-220. doi:
http://dx.doi.org/ 10.1111/j.1365-2869.2008.00655.x.

Skouteris, H., Wertheim, E.H., Germano, C., Paxton, S.J., & Milgrom, J., (2009). Assessing sleep during
pregnancy. A Study Across Two Time Points Examining the Pittsburgh Sleep Quality Index and
Associations ~ With  Depressive ~ Symptoms.  Women’s  Health  Issues, 19, 45-51.
http://dx.doi.org/10.1016/j.whi.2008.10.004.

Tagkiran, N. (2011). Pregnancy and sleep quality. Turkish Journal of Obstetrics and Gynecology, 8, 181- 187. (In
Turkey) http://dx.doi.org/ 10.5505/tjod.2011.14880.

Taylor, B. (2006). Differences infant and parent behaviors during routine bed sharing compared with co-sleeping
in the home setting. Pediatrics, 117, 1599-1607. http://dx.doi.org/ 10.1542/peds.2005-1636.

Tikotzky, L., & Sadeh, A. (2009). Maternal sleep-related cognitions and infant sleep: A longitudinal study from
pregnancy through the 1st year. Child Development, 80, 860—874. http://dx.doi.org/ 10.1111/j.1467-
8624.2009.01302.x

Tomfohr, L.M., Buliga, E., Letourneau, N.L., Campbell, T.S., & Giesbrecht, G.F. (2015). Trajectories of sleep
quality and associations with mood during the perinatal period. Sleep, 38, 1237-1245. doi:
http://dx.doi.org/ 10.5665/sleep.4900.

10



