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ABSTRACT 

Background and Objective: Depression affects up to 10–15% of women 
during pregnancy and the first postnatal year. Insomnia during pregnancy 
is a risk factor for postnatal depression, but it is unclear which insomnia 
symptoms and at which stage of pregnancy we should screen for preventive 
purposes. While maternal perinatal depression and its consequences for 
children’s emotional development have received attention, the longitudinal 
pattern of both maternal and paternal depressive symptoms and the 
father’s contribution to the risk of emotional symptoms in the offspring is 
less clear. The aims of this doctoral study were to investigate a) how risk 
factors, including prenatal sleep, associate with postnatal depressive 
symptoms (PDS), b) how the accumulation of such risk factors increases the 
risk of PDS, c) the longitudinal pattern of maternal and paternal depressive 
symptoms from pregnancy until two years postnatally, and d) how 
persistent depressive symptoms associate with children’s emotional 
problems at the ages of 2 and 5 years. 
Materials and methods: This thesis consists of four individual studies 
from two Finnish birth cohorts. Studies I, III and IV were based on the 
CHILD-SLEEP birth cohort (n = 1667 mothers, n = 1598 fathers in late 
pregnancy and n = 949 children at the age of 2 years) and Study II on the 
FinnBrain birth cohort (n = 3808 mothers in early pregnancy). In Studies I 
and II, logistic regression analysis was performed, with a higher level of 
depressive symptoms (CES-D ≥10 (CS) or EPDS ≥11 (FB)) as the dependent 
variable and various insomnia symptoms as independent variables. In 
addition, in Study II, odd ratios were calculated for various PDS risk factor 
combinations and heat maps were constructed to visualize the 
accumulation of the PDS risk. In Study III, latent trajectory analyses were 
performed to examine the longitudinal pattern of maternal and paternal 
depressive symptoms. In Study IV, associations of maternal and paternal 
depressive symptom trajectories with children’s emotional problems at the 
ages of 2 and 5 years were examined with a general linear model. 
Results: In Studies I and II, we found associations between several 
insomnia symptoms in late pregnancy and PDS after adjusting for 
background variables and prenatal depressive symptoms: poor general 
sleep quality, short sleep of ≤7 h and long sleep latency of >20 min. In 
addition, in the cumulative models of Study II, we found that long sleep 
latency (≥20 min) in early pregnancy, decreased functioning in middle 
pregnancy, and insufficient sleep time during late pregnancy associated 
with PDS. The accumulation of several risk factors such as a history of 
depression, anxiety and multiparity substantially increased the risk of PDS, 
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and the best model comprising background variables as well as 
measurements from early, middle and late pregnancy was able to predict 
21.2% of PDS (Nagelkerke 0.21). In Study III, three stable depressive 
symptom trajectories were found for both mothers and fathers: stable low 
(n = 1053, 63.1% mothers, n = 1201, 74.9% fathers), stable intermediate 
(n = 470, 28.1% mothers, n = 362, 22.6% fathers) and stable high (n = 147, 
8.8% mothers, n = 41, 2.6% fathers). Depression in one parent also 
associated with increased depressive symptoms in the spouse (χ2 = 104.6, 
p < 0.001). In Study IV, we constructed combined parental depressive 
symptom trajectories and found a group with a higher level of persistent 
maternal depressive symptoms or depressive symptoms in both parents to 
associate with an increased risk of children’s emotional problems, whereas 
paternal depressive symptoms did not increase this risk for children if the 
mother was non-depressive. A higher level of maternal depressive 
symptoms was associated with a higher level of children’s emotional 
problems in a dose-dependent manner at the ages of both 2 and 5 years, 
whereas no such pattern was found in relation to a higher level of paternal 
depressive symptoms. Importantly, persistent subclinical maternal 
depressive symptoms increased the risk of externalizing and internalizing 
problems among both 2- and 5-year-olds. 
Conclusions: Long sleep latency in early pregnancy and several insomnia 
symptoms in late pregnancy might be vulnerability markers for an 
increased risk of PDS and thus potential screening items in order to better 
detect women at increased risk of PDS. The accumulation of risk factors in 
PDS should be taken into account when deciding when preventive 
interventions are necessary, and this study is the first to use heat maps to 
visualize such an accumulation. Maternal depressive symptoms should 
preferably be detected during pregnancy and treated with low threshold 
counselling and psychotherapeutic interventions as the first-line treatment. 
The screening of both parents is recommendable if one of them presents 
with depressive symptoms during the perinatal period. Individual, group 
and couple therapeutic interventions should be developed in the public 
sector in order to respond to the growing need for non-pharmacological 
treatments for perinatal mental health disorders. 
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TIIVISTELMÄ 

Tausta ja tavoitteet: Raskausaikana ja synnytyksen jälkeisenä vuotena 
noin 10-15 % naisista sairastuu masennukseen. Raskausaikainen 
unettomuus on synnytyksen jälkeisen masennuksen riskitekijä, mutta ei 
tiedetä mitä unettomuusoireita ja missä raskauden vaiheissa tulisi seuloa, 
jotta masennusta voitaisiin ennaltaehkäistä. Vaikka lasten tunne-elämän 
oireiden yhteydestä äidin masennusoireisiin on kertynyt tutkimustietoa, 
molempien vanhempien masennuksen kulku sekä isän osuus lapsen tunne-
elämän oireiden syntymisessä on epäselvä. Tämän väitöskirjatutkimuksen 
tavoitteina oli tutkia a) kuinka riskitekijät, raskausaikainen unettomuus 
mukaan luettuna, liittyvät synnytyksen jälkeisiin masennusoireisiin, b) 
miten kyseisten riskitekijöiden kasaantuminen lisää synnytyksenjälkeisten 
masennusoireiden riskiä, c) äitien ja isien masennusoireiden pitkittäistä 
kulkua loppuraskaudesta lapsen toiseen elinvuoteen asti, sekä d) kuinka 
vanhempien pitkäkestoiset masennusoireet liittyvät 2- ja 5-vuotiaiden 
lasten tunne-elämän ongelmiin. 
Aineisto ja menetelmät: Tämä väitöskirja koostuu neljästä osatyöstä, 
joiden aineisto perustuu kahteen suureen suomalaiseen syntymäkohorttiin. 
Osatyöt I, III ja IV perustuvat CHILD-SLEEP (CS) syntymäkohorttiin (n = 
1667 äitiä, n = 1598 isää loppuraskaudessa ja n = 949 lasta kahden vuoden 
iässä) ja osatyö II FinnBrain (FB) -kohorttiin (n = 3808 äitiä 
alkuraskaudessa). Osatöissä I ja II synnytyksen jälkeisiä masennusoireita 
(CES-D ≥10 (CS) tai EPDS ≥11 (FB)) käytettiin logistisessa regressiossa 
riippuvina muuttujina ja eri unettomuusoireita riippumattomina 
muuttujina. Tämän lisäksi osatyössä II laskettiin vetosuhteet (odds ratio) 
lukuisille synnytyksen jälkeisten masennusoireiden riskitekijäyhdistelmille 
ja riskin kasaantumista havainnollistettiin lämpökartta (heat map) -kuvilla. 
Osatyössä III tehtiin latentti trajektorianalyysi äitien ja isien pitkittäisten 
masennusoireiden tutkimiseksi. Osatyössä IV tutkittiin lineaarisella 
mallinnuksella äitien ja isien masennustrajektorien yhteyksiä kaksi- ja 
viisivuotiaiden lasten tunne-elämän ongelmiin. 
Tulokset: Osatöissä I ja II löydettiin yhteys synnytyksen jälkeisten 
masennusoireiden ja useiden loppuraskauden unettomuusoireiden välille: 
huono unenlaatu, lyhyt uni ≤7h ja unensaantivaikeus >20 minuuttia 
ennustivat synnytyksen jälkeisiä masennusoireita. Analyysit oli mukautettu 
taustatekijöillä ja raskausaikaisella masennuksella. Tämän lisäksi osatyön 
II kumulatiivisissa malleissa (T1+T2+T3) havaittiin alkuraskauden 
unensaantivaikeuden (≥20min), keskiraskauden huonontuneen 
toimintakyvyn ja loppuraskauden riittämättömän unen ennustavan 
synnytyksen jälkeisiä masennusoireita. Riskitekijöiden kuten 
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masennushistorian, ahdistuneisuuden ja monisynnyttäjyyden, 
kumuloituminen kasvattivat synnytyksen jälkeisten masennusoireiden 
riskiä huomattavasti. Paras ennustemalli, joka sisälsi taustamuuttujat sekä 
mittaustulokset alku-, keski- ja loppuraskaudesta pystyi ennustamaan 
21.2% (Nagelkerke 0.21) synnytyksen jälkeisistä masennusoiresta. 
Osatyössä III sekä äideille että iseille löydettiin kolme tasaista 
masennustrajektoria: stabiili matala (n = 1053, 63.1% äidit, n = 1201, 74.9% 
isät), stabiili keskitaso (n = 470, 28.1%äidit, n = 362, 22.6% isät) ja stabiili 
korkea (n = 147, 8.8% äidit, n = 41, 2.6% isät). Masennusoireet toisella 
vanhemmalla yhdistyivät puolison masennusoireisiin (χ2 = 104.6, 
p < 0.001). Osatyössä IV yhdistimme vanhempien masennustrajektorit ja 
havaitsimme äitien lievienkin pitkäkestoisten masennusoireiden sekä 
molempien vanhempien masennusoireiden nostavan riskiä kaksi- ja 
viisivuotiaiden lasten tunne-elämän oireille. Isän masennusoireet eivät 
lisänneet lasten tunne-elämän oireiden riskiä jos äiti oli masennusoireeton. 
Äitien masennusoireiden lisääntyessä lasten tunne-elämän oireet 
lisääntyivät annosriippuvaisella tavalla sekä kaksi- että viisivuotiailla 
lapsilla, kun taas isien masennusoireet eivät lisänneet lapsen oireita 
vastaavalla tavalla. Tärkeä löydös oli, että äitien subkliiniset 
masennusoireet lisäsivät lasten riskiä internalisoiviin ja eksternalisoiviin 
ongelmiin sekä kahden että viiden vuoden iässä.  
Loppupäätelmät: Unensaantivaikeus alkuraskaudessa sekä useat 
unettomuusoireet loppuraskaudessa voivat olla haavoittuvuusmerkkejä 
riskille sairastua synnytyksen jälkeiseen masennukseen ja siten 
potentiaalisia seulontakohteita kyseisten äitien paremmalle löytämiselle. 
Riskitekijöiden kasaantumisen merkitys pitäisi ottaa huomioon 
päätettäessä milloin ennaltaehkäisevät toimet ovat tarpeellisia. Tämä 
tutkimus käytti ensimmäistä kertaa lämpökarttoja visualisoimaan 
synnytyksen jälkeisen masennuksen riskin kasaantumista. Äitien 
masennusoireet pitäisi havaita mieluiten jo raskausaikana ja hoitaa 
matalalla kynnyksellä, psykoterapeuttiset hoitomuodot etulinjassa. 
Molempien vanhempien seulonta masennusoireiden suhteen on 
suositeltavaa, jos toisella vanhemmista havaitaan masennusoireita. 
Julkiselle sektorille tulisi kehittää yksilö-, pari- ja ryhmäterapeuttisia 
hoitomuotoja, jotta raskaus- ja vauva-ajan mielenterveyshäiriöiden 
lääkkeettömien hoitomuotojen lisääntyneeseen tarpeeseen pystyttäisiin 
vastaamaan.  



8 

ACKNOWLEDGEMENTS 

This research was performed Helsinki University Hospital, the 
University of Helsinki and the Finnish Institute for Health and Welfare 
during 2017–2020. My deepest gratitude is towards my thesis supervisors, 
Juulia Paavonen, MD, PhD and Professor Tiina Paunio. Juulia, thank you 
for introducing me to the world of epidemiology and research, for repeated 
encouragement, fast commenting and for your supportive and always 
positive attitude. You have been such a good supervisor, in many ways a 
good parent in the world of research. It has been a privilege to receive 
supervision from you. Thank you Professor Tiina Paunio for always 
insightful comments and ideas, encouragement and visions for the future. 
Your vast research knowledge awes me. 

I would like to thank all my coauthors. Thank you Olli Kiviruusu: you 
have helped countless times with various problems and were the first 
author in Study III. Your research expertise is invaluable, but we have also 
had good laughs during this project. Päivi Polo-Kantola, thank you for your 
patience, particularly with the first manuscript and very fast commenting. 
Thank you Anneli Kylliäinen for comments and encouragement, Tommi 
Härkänen for all the help and patience with complicated statistics with R 
during summer 2019, and Outi Saarenpää-Heikkilä, Pirjo Pölkki and Mauri 
Marttunen. Thank you also to the people at THL, particularly the chief, 
Jaana Suvisaari, for pushing ahead ideas concerning perinatal psychiatry.  
I’m grateful to all the participants in the CHILD-SLEEP and FinnBrain 
birth cohorts. Thank you to Linnea and Hasse Karlsson for giving the 
opportunity to work with the FinnBrain data, for coauthoring and for all the 
encouraging words. 

I want to thank my opponent, Professor Kaija Puura, and the pre-
examiners, Johannes Lehtonen and Heli Koivumaa-Honkanen. 
This doctoral study was conducted simultaneously with my clinical 
specialization in psychiatry. I am grateful to Pekka Jylhä and all the other 
former clinical chiefs for giving me the opportunity to combine clinical 
work and research: without the opportunity to undertake part-time 
research side by side with the clinical work, this would have taken much 
longer. 

I have been fortunate to receive several grants for this thesis. Thank you 
to the following for believing in this project: the Finnish Psychiatric 
Association, the Eemil Aaltonen Foundation, HUS, Lastentautien 
tutkimussäätiö, the Ahokas Foundation, Suomen Lääketieteen säätiö and, 
last but certainly not least, the University of Helsinki and the Doctoral 



 

9 

Programme in Clinical Research. I am extremely thankful for all the 
support.  

To my colleagues: Ilya Baryshnikov, I’ll never forget our joint conference 
trip to APA New York 2018 and the enlightenment and motivation we both 
received when we heard talks from the world experts in our fields. Thank 
you Boris Karpov for repeated encouragement, and my former seniors, 
Marko Jaakkola in the Eating Disorder Unit, Helena Galkin-Jokinen and 
others in the outpatient clinic for occupational health, and particularly the 
team in Leppävaara outpatient clinic for psychotic disorders (JOPSLE3) in 
2018 for pushing me forward with my ideas on how to develop perinatal 
psychiatry in Finland.  

Thank you Tiina Taka-Eilola, MD, PhD, for setting up the Finnish 
Association for Perinatal Mental Health together with me in December 
2019, for many conversations, sharing of ideas and the editorial we wrote 
together, suggesting a new perinatal mental health service system in 
Finland. I think our work together has only just begun. Thank you also to 
the board and over 90 new members of the Finnish Association for 
Perinatal Mental Health. 

To my friends (who have been much neglected during this project): 
Hannele Väänänen, Anna Toijonen and Anna Pehrsson for long-term 
friendships and encouragement. Thank you for still being there. Thank you 
also to my former classmates in medical school and current specialists: 
Veera, Anu, Elina C., Ilona, Silja, Suvi R., Suvi V. and others.  

I want to thank my parents-in-law, Eila and Urpo, for helping my 
husband with the children when I’ve been abroad at conferences and other 
meetings. Thank you to my mother Elisa, MD, PhD and psychiatrist, for 
giving an example of how it is possible to successfully combine a medical 
career, research and family life. Your enthusiasm in psychiatry showed me 
this path. Thank you to my father Tenho for support.  

My husband Kari, thank you for the last more than 20 years together. 
You have seen me studying for the medical school entrance exams, going 
through medical school and specialization, and now this PhD project. At the 
same time, we have raised three wonderful daughters together. Your 
support, Kari, has been extremely important. Finally, thank you to my three 
wonderful, funny and clever daughters, Laura, Lotta and Saimi, for all your 
love and understanding. 

Research has been enjoyable with support from all of you.  
 
 
Espoo 21.10.2020  
Johanna Pietikäinen 



10 

CONTENTS 

ABSTRACT ............................................................................................................ 4 

TIIVISTELMÄ ......................................................................................................... 6 

ACKNOWLEDGEMENTS ..................................................................................... 8 

CONTENTS .......................................................................................................... 10 

LIST OF ORIGINAL PUBLICATIONS ................................................................ 13 

ABBREVIATIONS ............................................................................................... 14 

1 INTRODUCTION ......................................................................................... 16 

2 REVIEW OF THE LITERATURE ................................................................ 19 

2.1 Perinatal depression ........................................................................... 19 

2.1.1 Diagnosis and definition .................................................................. 19 

2.1.2 Maternal perinatal depressive symptoms ....................................... 22 

2.1.2.1 Screening and prevalence, subtypes ..................................... 22 

2.1.3 Paternal perinatal depressive symptoms ........................................ 27 

2.1.4 Risk factors for parental perinatal depressive symptoms ............... 30 

2.1.5 Connection between maternal and paternal depressive 
symptoms ......................................................................................... 34 

2.2 Sleeping problems as a risk factor for postnatal depression ............. 36 

2.2.1 Insomnia .......................................................................................... 36 

2.2.2 Changes in sleep during pregnancy ................................................. 38 

2.2.3 Sleeping problems across pregnancy and depression ..................... 40 

2.2.4 Mechanisms connecting insomnia and depression ......................... 49 

2.3 Parental depression and children’s emotional problems .................. 52 

2.3.1 Effects of maternal depression on offspring ................................... 53 

2.3.2 Effects of paternal depression on offspring .................................... 59 

2.3.3 Combined effect of parental depression on offspring ..................... 64 



 

11 

3 AIMS OF THE STUDY ................................................................................ 66 

4 MATERIALS AND METHODS ................................................................... 67 

4.1 The CHILD-SLEEP cohort (I, III, IV) ................................................ 67 

4.1.1 Participants ......................................................................................68 

4.1.2 Measures .......................................................................................... 70 

4.2 The FinnBrain cohort (II) ................................................................... 73 

4.2.1 Participants ...................................................................................... 74 

4.2.2 Measures ........................................................................................... 75 

4.3 Statistical methods .............................................................................. 77 

4.3.1 Study (I) ........................................................................................... 77 

4.3.2 Study (II) .......................................................................................... 77 

4.3.3 Study (III) ........................................................................................ 79 

4.3.4 Study (IV) .......................................................................................... 79 

5 RESULTS .................................................................................................... 81 

5.1 Sleeping problems as a risk factor for postnatal depressive 
symptoms (I, II) .................................................................................. 81 

5.1.1 Early pregnancy (II) ......................................................................... 81 

5.1.2 Middle pregnancy (II) ...................................................................... 82 

5.1.3 Late pregnancy (I, II) ....................................................................... 83 

5.1.4 Three months postnatally (I) ........................................................... 85 

5.1.5 Accumulation of risk for postnatal depressive symptoms 
(II) .....................................................................................................86 

5.2 Parental perinatal depressive symptoms (III, IV) ............................. 88 

5.2.1 Maternal depressive symptoms (III) .............................................. 88 

5.2.2 Paternal depressive symptoms (III) ............................................... 90 

5.2.3 Combined parental depressive symptom trajectories (IV) ............. 91 

5.3 Association of parental depressive symptoms with children’s 
emotional problems (IV) .................................................................... 92 



12 

5.3.1 Children’s emotional problems at age 2 .......................................... 92 

5.3.2 Children’s emotional problems at age 5 .......................................... 95 

6 DISCUSSION .............................................................................................. 97 

6.1 Main findings ...................................................................................... 97 

6.2 Prenatal sleeping problems as a risk factor for postnatal 
depressive symptoms (I, II) ................................................................ 98 

6.3 Accumulation of the risk of postnatal depressive symptoms 
(II) ..................................................................................................... 102 

6.4 Maternal and paternal depressive symptom trajectories (III) ........ 103 

6.4.1 Risk factors .................................................................................... 106 

6.4.2 Correlation between maternal and paternal depression ............... 107 

6.5 Association of parental depressive symptoms to children’s 
emotional problems (IV) .................................................................. 108 

6.6 Study strengths .................................................................................. 115 

6.6.1 Studies I, II, III and IV ................................................................... 115 

6.7 Limitations ......................................................................................... 115 

6.7.1 Studies I, III and IV ........................................................................ 115 

6.7.2 Study I, II ........................................................................................ 116 

7 CONCLUSIONS AND CLINICAL IMPLICATIONS .................................. 119 

8 REFERENCES .......................................................................................... 122 

9 ORIGINAL PUBLICATIONS .................................................................... 159 

 



 

13 
 

LIST OF ORIGINAL PUBLICATIONS 

This thesis is based on the following publications: 
 
I. Pietikäinen JT, Polo-Kantola P, Pölkki P, Saarenpää-Heikkilä O, 

Paunio T, Paavonen EJ. Sleeping problems during pregnancy – a risk 
factor for postnatal depressiveness. Archives of Women’s Mental 
Health 2019;22(3):327-337. doi: 10.1007/s00737-018-0903-5. 

 
II. Pietikäinen JT, Härkänen T, Polo-Kantola P, Karlsson H, Paunio T, 

Karlsson L, Paavonen EJ. Estimating the cumulative risk of postnatal 
depressive symptoms: the role of insomnia symptoms across 
pregnancy. (Submitted manuscript 2020). 

 
III. Kiviruusu O, Pietikäinen JT, Kylliäinen A, Pölkki P, Saarenpää-

Heikkilä O, Marttunen M, Paunio T, Paavonen EJ. Trajectories of 
mother’s and father’s depressive symptoms from pregnancy to 24 
months postpartum. Journal of Affective Disorders 2020;260:629–
637. doi: 10.1016/j.jad.2019.09.038 
 

IV. Pietikäinen JT, Kiviruusu O, Kylliäinen A, Pölkki P, Saarenpää-
Heikkilä O, Paunio T, Paavonen EJ. Maternal and paternal depressive 
symptoms and children’s emotional problems at age two and five 
years: a longitudinal study. Journal of Child Psychology and 
Psychiatry 2020;61(2): 195–204. doi:10.1111/jcpp.13126. 

 
The publications are referred to throughout the text by their Roman 
numerals and have been reprinted with the permission of their copyright 
holders.  

 
This thesis also contains unpublished material. 



14 
 

ABBREVIATIONS 

etc. et cetera 
i.e. id est 
e.g. exempli gratia 
ACE Adverse childhood experience 
ACG Actigraphy 
ADHD Attention Deficit/ Hyperactivity Disorder 
AIC Akaike information criterion 
ALSPAC Avon Longitudinal Study of Parents and Children 
AOR Adjusted odds ratio 
BCT Behavioural Couple Therapy 
BDI Beck Depression Inventory 
BITSEA The Brief Infant Toddler Social Emotional Assessment 
BNSQ The Basic Nordic Sleep Questionnaire 
CBT Cognitive behavioural therapy 
CBT-I Cognitive behavioural therapy for insomnia 
CES-D Center for Epidemiological Studies Depression Scale 
CI Confidence interval 
CS The CHILD-SLEEP cohort 
DIS Difficulty initiating sleep 
DNA Deoxyribonucleic acid 
DSM Diagnostic and Statistical Manual of Mental Disorders 
EEG Electroencephalogram 
EFCT Emotionally focused couples therapy 
EGDS The Edinburgh Gotland Depression Scale 
EPDS The Edinburgh Postnatal Depression scale 
ES Effect size 
ESS The Epworth Sleepiness Scale 
FB The FinnBrain cohort 
FTF The Five to Fifteen Questionnaire 
GBTM Group-based trajectory models 
GDM Gestational diabetes mellitus 
GMM Growth mixture modelling 
GMDS The Gotland Male Depression Scale 
GR Glucocorticoid receptor 
GWAS Genome-wide association study 
GW Gestational week 
GUSTO Growing Up in Singapore Towards Healthy Outcomes 
HAM-D Hamilton Rating Scale for Depression 
HIC High-income country 
HPA Hypothalamus–pituitary–adrenal axis 
HRSD Hamilton Rating Scale for Depression 



 

15 
 

ICD International Statistical Classification of Diseases and Related 
Health Problems 

IPT Interpersonal psychotherapy 
LCA Longitudinal latent class analysis 
LCGA Latent class growth analysis 
LMIC Low- and middle-income country 
LTE The List of Threatening Experiences questionnaire 
MDD Major depressive disorder 
NICE The National Institute for Health and Care Excellence 
OR Odds ratio 
OSA Obstructive sleep apnoea 
PDS Postnatal depressive symptoms 
PHQ The Patient Health Questionnaire 
PMAD Perinatal mood and anxiety disorders 
PPD Postpartum depression 
PSQI Pittsburgh Sleep Quality Index 
PSS The Global Measure of Perceived Stress Scale 
PSG Polysomnography 
RCT Randomized controlled trial 
REM Rapid eye movement 
RLS Restless legs syndrome 
RNA Ribonucleic acid 
RR Risk ratio 
SCID The Structured Clinical Interview for DSM-IV 
SD Standard deviation 
SDB Sleep disordered breathing 
SDQ The Strengths and Difficulties Questionnaire 
SNRI Selective serotonin and norepinephrine reuptake inhibitors 
SSRI Selective serotonin reuptake inhibitors 
STAI Spielberger Trait Anxiety Scale 
SWA Slow-wave activity 
SWS Slow-wave sleep 
 
 
 
Antenatal/Prenatal = before birth/delivery 
 
Postnatal/Postpartum= after birth/delivery 
 
Perinatal/peripartum = around the time of delivery, used to refer to the time 
from the beginning of pregnancy until one year after delivery in perinatal 
psychiatry 



Introduction 

16 
 

1 INTRODUCTION 

Depression has become the most common complication of childbirth 
(Accortt and Wong, 2017), affecting approximately 10–15% of women (Gavin 
et al., 2005; O’Hara and McCabe, 2013). The prevalence of depression during 
the perinatal period, from conception until 12 months postpartum, is rising 
(Pearson et al., 2018). However, based on studies by Cox et al. (2016) and 
Gavin et al. (2015), less than 50% of ante- or postnatal depression is 
recognized in primary care and, alarmingly, less than 10% receive adequate 
treatment. Suicide is now causing more maternal deaths in developed 
countries than obstetric complications, haemorrhages and embolisms in the 
perinatal period (Cantwell et al., 2011; Palladino et al., 2011). Furthermore, 
from the child’s perspective, pregnancy and the first months and years are 
perhaps the most important ones in life, as changes in foetal programming 
and other disturbances during the time of rapid development and maturation 
can have lasting effects (O’Donnell and Meaney, 2017). Thus, Meaney 
(Meaney, 2018) justifiably emphasizes maternal mental health as an issue for 
population health. 

Paternal perinatal depression is increasingly being acknowledged. A 
recent meta-analysis (Rao et al., 2020) estimated 9.7% of fathers to be 
depressed during pregnancy and 8.75% during the first postnatal year. 
However, the longitudinal pattern of evolution of depressive symptoms over 
time is not well known concerning either parent. Trajectories are a way of 
conceptualizing changes in these longitudinal symptoms. Maternal 
depressive symptom trajectories have been constructed in several studies 
(reviewed by Baron, Bass, Murray, Schneider, & Lund, 2017; Santos, Tan, & 
Salomon, 2017), but reports on paternal depressive symptom trajectories are 
scarce. 

Several risk factors for postnatal depression have been identified including 
social, psychological and biological risks (Howard et al., 2014). Paternal risk 
factors for depression during this sensitive period are less understood (Bruno 
et al., 2020). Furthermore, the extent to which the accumulation of maternal 
risk factors increases the risk of PPD is also poorly understood. Because 
insomnia is treatable and thus a modifiable risk factor for PPD, as well as an 
integral component of many prenatal and postnatal psychiatric disorders 
such as depression, it is important both in terms of prevention and 
treatment. More studies have been called for on this subject (Meltzer-Brody 
et al., 2018b). 

Maternal depression rates peak during the first postnatal months, and 
one in four children has been estimated to be exposed to maternal depression 
or anxiety (Abel et al., 2019). Unfortunately, these same months are also a 
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sensitive period for children’s emotional development (Heim and Binder, 
2012). We already know that maternal depression affects child neonatal 
outcomes (Jarde et al., 2016) and cognitive capacity (Liu et al., 2017; Slomian 
et al., 2019), and is a risk factor for an insecure mother–infant attachment 
relationship (Atkinson et al., 2000; Badovinac et al., 2018; Barnes and 
Theule, 2019). The problems arising can have lasting consequences: the 
offspring of depressed parents have been found to have higher rates of 
problems concerning health, mental disorders and addictions, even when 
entering middle age (Weissman et al., 2006). The role of fathers in children’s 
emotional problems, however, has received much less attention (Cui et al., 
2020), and longitudinal studies taking into account the influence of both 
mothers and fathers are rare.  

Interestingly, the infants of mothers suffering from depression and/or 
anxiety during pregnancy have been found to have regulatory problems, such 
as problems with sleep and more fussing/crying (Field, 2017; Field et al., 
2007; O’Connor et al., 2007). Boys with a reactive temperament seem 
particularly susceptible (Netsi et al., 2015). Infant sleep problems and thus 
impaired parental sleep can precede and worsen almost all maternal 
perinatal mental health disorders (Lawson et al., 2015; Posmontier, 2008). 
Moreover, paternal depression rates tend to follow maternal rates (Dudley et 
al., 2001; Goodman, 2004). Thus, a negative loop of parental and child sleep 
problems, mood symptoms and dysregulation can start (Sadeh et al., 2010), 
in some cases leading to continuing parental depressive symptoms and 
children’s emotional problems.  

Impaired parenting is thought to be the main modifiable mechanism in 
the transmission of depression and anxiety to the next generation. 
Fortunately, parenting interventions such as Incredible Years (Gardner and 
Leijten, 2017; Menting et al., 2013) and the Strongest Families Smart 
Website (Sourander et al., 2018, 2016) have been shown to mitigate 
children’s social, internalizing and behavioural problems. Several preventive 
interventions such as Family Talk (Beardslee et al., 1996) for families with a 
depressed parent have also been developed (Beardslee, 2019; Solantaus et al., 
2010). Importantly, Nurture and Play is one of the programmes developed 
for prenatally depressed mothers (Salo et al., 2019). Such interventions 
would be wise to be taken into use with a low threshold, and emphasis should 
be on the early programmes. Moreover, the treatment of parental mental 
disorders during pregnancy and lactation requires special knowledge 
considering the risks and benefits of each treatment modality. Recognizing 
this, perinatal psychiatry, or mother–infant psychiatry, is pursuing 
recognition as an independent sub-speciality of adult psychiatry (Payne, 
2019). 

The present study investigated maternal and paternal longitudinal 
depressive symptom trajectories, sleeping problems during pregnancy as a 
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risk factor for postnatal depressive symptoms, and the effects of persistent 
parental depression on children’s emotional problems in the Finnish CHILD-
SLEEP and FinnBrain birth cohorts. In this literature review, I limit the 
examination of children’s emotional problems to ages from 0–5 years. Data 
from these new birth cohorts collected between 2011 and 2015 are essential 
in order to develop effective clinical interventions that match the needs of the 
Finnish population. 
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2 REVIEW OF THE LITERATURE 

2.1 PERINATAL DEPRESSION 

2.1.1 DIAGNOSIS AND DEFINITION 
Depressive disorders are characterized by enduring low mood, loss of 

energy, markedly decreased interest in activities, several somatic and 
cognitive symptoms, insomnia symptoms and recurrent thoughts concerning 
death. The diagnostic criteria for a depressive episode of the International 
Classification of Diseases, 10th Edition (ICD-10) (World Health Organization, 
1993), and those for major depressive disorder (MDD) of the Diagnostic and 
Statistical Manual of Mental Disorders, 5th Edition (DSM-V) (American 
Psychiatric Association, 2013),  are presented in Table 1.  

The DSM-5 and ICD-10 categorize the severity of depressive symptoms 
differently; ICD-10 specifies an episode as mild (four to five symptoms), 
moderate (six to seven symptoms) or severe with/without psychotic features 
(at least eight symptoms, including all three main criteria from Table 1), 
whereas DSM-5 categorizes mild/moderate and severe MDD primarily based 
on the degree of functional impairment. Both ICD-10 and DSM-5 also take 
into account the course of disease (single or recurrent episode, remission), 
but only DSM-5 allows the use of the specifiers “with mixed features” and 
“with anxious distress”, in which, respectively, the patient may present 
subsyndromal manic or anxious symptoms in addition to depressive 
symptoms. Dysthymia refers to mild/subclinical depressive symptoms that 
persist for at least two years. In this thesis, dysthymia is not considered as 
part of increased depressive symptoms. The term ‘depressive symptoms’ 
refers to a questionnaire-based score above a cut-off level commonly 
referring to the risk of clinical depression. Furthermore, the term ‘clinical 
depression’ is reserved for depression confirmed with an interview. Bipolar 
depression is beyond the scope of this review. 

There are no specific diagnostic codes for perinatal depression in either 
DSM-5 or ICD-10, but the DSM-5 specifier “with peripartum onset” can be 
used in addition to MDD in case the current or most recent episode has 
started during pregnancy or in the first four postpartum weeks, and ICD-10 
defines postpartum onset as within 6 weeks of delivery. In clinical practice 
and clinical research, the definition of postpartum onset is often extended up 
to 3 months or even 1 year after delivery (Stewart and Vigod, 2019). 

In ICD-10, the codes for mild and severe puerperal mental disorders 
(F53.0 Mild mental and behavioural disorders associated with the 
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puerperium, not elsewhere classified, F53.1, F53.8, F53.9) are also usable in 
the case of otherwise non-specified disorders (WHO, 1993). 

In ICD-11 (WHO, 2018) (World Health Organization, 2018), the codes 
6E20 for mental or behavioural disorders associated with pregnancy, 
childbirth and puerperium without psychotic symptoms and 6E21 for 
corresponding disorders with psychotic features are introduced, and 
puerperium is defined as symptom onset within approximately 6 weeks after 
delivery. ICD-11 states that symptoms should involve significant mental or 
behavioural features to justify the use of the codes 6E20–21. However, if the 
symptoms would meet the requirements for a specific mental health 
disorder, that diagnosis should also be assigned. 

Globally, major depressive disorder is one of the top five causes of 
disabling diseases (GBD 2016 Disease and Injury Incidence and Prevalence 
Collaborators, 2017). In a Finnish population-based survey of men and 
women over 30 years old (Markkula et al., 2015), the overall prevalence of 
MDD was 7.4% (95% CI 5.7–9.0), being 4.4% (95% CI 2.1–6.7) in men and 
10.0% (95% CI 8.2–11.8) in women. The highest MDD prevalence (9.6%, 
95% CI 7.1–12.1) was in the age group 30–44 years. Women were at two-fold 
higher risk (OR 2.33; 95% CI 1.6–3.4) when compared to men. 
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2.1.2 MATERNAL PERINATAL DEPRESSIVE SYMPTOMS 

2.1.2.1 Screening and prevalence, subtypes 

From one country and continent to another, maternal depression during 
pregnancy and postpartum appears to be universal and common: from 13% 
to 19% in developed countries (O’Hara and McCabe, 2013), the most recent 
meta-estimate being 11.9% (Shorey et al., 2018). Prevalence estimates of 
maternal perinatal depression vary depending on the assessment method 
used, the sample characteristics and the study location. In a meta-analysis by 
O’Hara and Swain (1996), the estimated prevalence of postpartum 
depression was 13% (at least two weeks after delivery), and interestingly, the 
difference between questionnaire and interview-based estimates was small 
(14% vs 12%, respectively). More recently, in their literature review, 
Norhayati et al. (2015) estimated the prevalence to be 5.2–74.0% (based on 
questionnaires)/0.1–62.0% (interview) in developed counties and 1.9–82.1% 
(questionnaire)/1.0–26.3% (interview) in developing ones. Shorey et al. 
(2018) reported in their meta-analysis, which only included healthy mothers 
without a life-time history of depression, overall prevalence rates of 17% for 
postnatal depression; the incidence was 14%, 16% and 20% at 0–3 months, 
4–6 months and 7–12 months postpartum, respectively. The difference 
between the structured interview vs questionnaire-based prevalence was also 
small (18% vs 17%) in this study. 

Postnatal depression should to be distinguished from postpartum 
blues, which affects 50–85% of women. The symptoms of postpartum blues 
include depressive mood, affective lability, interpersonal sensitivity, 
insomnia, anxiety and tearfulness. Unlike in depression, however, these 
symptoms typically resolve within 10 days postpartum (O’Hara et al., 1990).  

The prevalence of prenatal depression has been estimated to be from 10% 
to 17 % (Howard et al., 2014; Underwood et al., 2017a). Wisner et al. (2013) 
found in their study on US women (n = 10000) that 40% of depression 
episodes began postnatally, while about one-third began during pregnancy 
and one quarter before pregnancy. This is in line with a review of 
longitudinal studies concerning perinatal depression by Underwood et al. 
(2016): 39% of women having prenatal depression went on to also have 
postnatal depression, whereas 47% of those with postnatal depression had 
also had depression prenatally. In low- and middle-income (LMIC) 
countries, prevalence estimates are even higher, from 15.6% to 19.8% (Fisher 
et al., 2012), and up 42% in women migrating from LMIC (Collins et al., 
2011; Fellmeth et al., 2017). 

Recently, based on a large multicentre consortium, several subtypes of 
perinatal depression have been proposed (Putnam et al., 2017). Putnam et al. 
introduced five distinct subgroups of PPD (severe anxious depression, 
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moderate anxious depression, anxious anhedonia, pure anhedonia and 
resolved depression). The onset of depressive symptoms in the first 8 weeks 
postnatally was associated with more severe depression, characterized as the 
subtype “anxious anhedonia”. Notably, over 20% of women with PPD who 
reported the onset of symptoms during the first 8 postnatal weeks had very 
severe depressive symptoms in the EPDS assessment. This proportion of 
severely ill mothers was almost four times higher when compared to women 
for whom the onset of depression already occurred during pregnancy. 

The idea of a reproductive subtype of depression is not new, as 
Payne et al. (2009 and 2019) reported that a subgroup of women and their 
close relatives might be particularly sensitive to hormonal fluctuations in the 
brain and suffer from severe episodes of depression in premenstrual, 
puerperal and perimenopausal time periods. The hormonal levels per se 
seem to be within normal limits in these women, but the sensitivity and 
affective response to changing hormonal levels appear to differ from other 
women (Payne et al. 2009). Payne and coauthors also reported that one type 
of reproductive depression is a risk factor for other types. For example, 
postpartum depression can be associated with later perimenopausal 
depression. The recurrence risk of postnatal depression in later pregnancies 
is high: approximately 40% of women have a relapse, with a clustering of 
cases near delivery (Cooper and Murray, 1995; Wisner et al., 2004).  

 
The Structured Clinical Interview for DSM-IV (SCID) has been considered 

as the gold standard for the clinical diagnosis of depression. Several 
screening scales have also been used to detect perinatal depression in 
particular, with the Edinburgh Postnatal Depression Scale (EPDS) (Cox, 
2019; Cox et al., 1987) being the most common choice. The EPDS has been 
validated to detect both pre- and postnatal depression (Eberhard-Gran et al., 
2001; Kozinszky and Dudas, 2015). Thresholds used for further evaluation 
and in research vary, but women scoring >12–13 (range 0–30) have been 
proposed to be assessed for clinical depression. In the initial study by Cox et 
al. (1987), an EPDS cut-off of 12/13 was reported to have a sensitivity of 86% 
and specificity of 78% to detect major and minor depression according to 
research diagnostic criteria. Other used scales include the CES-D (Radloff, 
1977), PHQ-9 (Kroenke et al., 2001), Hamilton Rating Scale for Depression 
(Hamilton, 1960), and BDI-II (Beck et al., 1961). The UK NICE guidelines 
(National Institute for Health and Care Excellence, 2014) recommend the use 
of the Whooley questions (Spitzer et al., 1994; Whooley et al., 1997): “During 
the past month, have you often been bothered by feeling down, depressed or 
hopeless?”, “During the past month, have you often been bothered by having 
little interest or pleasure in doing things ?” and a third question if the 
response to either of the previous questions has been yes, “Is this something 
you need or want help with ?” Howard et al. (2018) found in a sample of 
9963 women at the first prenatal appointment that the EPDS detected 
depression better than the Whooley questions when both were compared 
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with the SCID interview. However, the difference was not large and both 
tools had high specificity. Furthermore, Tandon et al. (2012) compared the 
EPDS, 20-item CES-D and BDI-II in a perinatal population and found all 
three scales to be highly accurate (AUC ≥ 0.95) in detecting major depression 
in the population. 

 
There is a consensus that perinatal mental health disorders are 

underdiagnosed and undertreated (Flynn et al., 2006; Woolhouse et al., 
2009). Marcus et al. (2009) have estimated that only approximately one in 
five women experiencing depressive symptoms, either during pregnancy or 
postpartally, seek treatment. Of the women who do receive treatment, the 
vast majority do not receive adequate treatment and do not report 
improvement in symptoms (Flynn et al., 2006). Goodman & Tyer-Viola 
(2010) conducted a study on 491 women. Of the 113 (23%) women with a 
positive screening score for either anxiety or depression during pregnancy, 
less than half (41%, n = 41) were detected by physicians in a routine prenatal 
appointment. Of the detected women, only 17 (37%) received documented 
mental health treatment, and postnatally, only 25.5% of the women with a 
positive screening score received treatment and only 2% were referred. Other 
researchers have come to similar conclusions: less than half of the cases are 
recognized in primary care and less than 10% receive adequate treatment 
(Cox et al., 2016; Ko et al., 2012). It is difficult for many women to disclose 
their mental difficulties to their health-care practitioners. In a recent 
Australian study (n = 1597) (Forder et al., 2020), 20.7% of women indicated 
they had not always responded honestly to questions concerning their mental 
health. The main reasons for women not disclosing the symptoms in the 
Folder study were a tendency to normalize symptoms, fear of adverse 
repercussions and health-care involvement, and negative perceptions of 
themselves and others. In addition, in a review by Jones (2019) concerning 
barriers to help seeking during the perinatal period, stigma, structural 
reasons (provider unavailable) and instrumental factors such as cost were 
reported to be the main barriers.  

In Finland, a population-based study on 511 422 women reported a 
depression prevalence of 0.1% based on national hospital discharge registries 
(Räisänen et al., 2013). In Finnish birth cohort studies, ante/postnatal 
depression prevalences of 21.6%/12.0% (prenatally CES-D ≥16/postnatally 
BDI ≥14) in the PREDO study (Girchenko et al., 2017; Wolford et al., 2017) 
and 9.5%/10.3% (EPDS ≥ 10) in the KuBiCo study (Ruohomäki et al., 2018) 
have been reported, depending on the scale used and the cut-off level. Thus, 
there also appears to be a gap between diagnosed and treated women in 
Finland. 
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2.1.2.2 Maternal perinatal depressive symptom trajectories 

The severity, duration and recurrence of depression can vary over time. 
Mixture models provide a means to group individuals with similar 
development patterns based on repeated observations of individual-level 
attributes across time. To date, dozens of maternal depressive symptom 
trajectories have been identified in numerous studies. However, the 
statistical approaches have varied (Warren et al., 2015), including latent 
group-based trajectory models (GBTM), growth mixture models (GMM) and 
longitudinal latent profile analysis. Of these, longitudinal latent profile 
analysis does not make any assumptions concerning the general pattern of 
growth or form of change (Gibson, 1959). Maternal trajectory studies have 
previously been reviewed by Santos et al. (2017) and Baron et al. (2017) 
(growth curve mixture models).  

 
A summary of maternal trajectory studies is presented in Table 2.  

 
Table 2. Maternal depressive symptom trajectory studies of >400 participants 

 
Author; year; 
country 

N; timeframe Measures; 
analysis 

Trajectory labels and size 

Ahmed et al. 
(2018), Canada  

615; early (gw 17) 
and late (gw 30) 
pregnancy, early 
postpartum (4 
weeks) 

EPDS; GBTM #4: 1) Low stable (49.6%); (2) Moderate-
stable (42.3%); 3)4) Postpartum (3.6%); 
4) Antepartum (4.6%) 

Barker et al. 
(2013), UK 
(ALSPAC) 

12 152; gw 32, 
postnatally: 8 
weeks, 8, 21, 33 
months 

EPDS; LCA #3: 1) Low (54%); 2) Medium (36%); 3) 
Clinical (10%) 

Barthell et al. 
(2017), West 
Africa 

776; gw 28; 
postnatally 3, 12, 
24 months 

PHQ-9; GMM #3: 1) Asymptomatic (91.5%); 2) 
Recurrent risk (4.3%); 3) Postnatal risk 
(4.3%) 

Bayrampour et al. 
(2016), Canada 

1445; <gw 25, gw 
34–36, 
postnatally: 4 and 
12 months  

EPDS; GBTM #5: 1) Minimal (26.3%); 2) Mild (51.4%); 
3) Postpartum (9.6%); 4) Antepartum 
(10.2%); 5) Chronic (2.4%) 

Campbell et al. 
(2007), USA 

1261; postnatally: 
1 month, 6, 15, 
24, 36 and 54 
months, 7 years 

CES-D (20 item); 
LCGA 

#6: 1) Low-stable (45.6%); 2) Moderate-
stable (36.4%); 3) Intermittent 
depression (3.6%); 4) Moderate-
increasing (6.2%); 5) High-decreasing 
(5.6%); 6) High-chronic (2.5%) 

Campbell et al. 
(2009), USA 

1357; postnatally: 
1 month, 6, 15, 
24, 36 and 54 
months, 7, 9, 11 
and 12 years 

CES-D (20 item); 
GMM 

#5: 1) Never depressed (48.5%); 2) 
Stable subclinical (30.8%); 3) Early 
decreasing (5.1%); 4) Moderately 
elevated (10.9%); 5) Chronic (4.7%) 

Cents et al. 
(2013), 
Netherlands 

4167; early/mid-
pregnancy, 
postnatally: 2, 6, 
36 months 

BSI; GBTM #4: 1) No (34%); 2) Low (54%); 3) 
Moderate (11%); 4) High (1.5%) 

Denckla et al. 
(2018), UK 
(ALSPAC) 

12 121; gw 18 
and 32, 
postnatally: 8 
weeks, 8, 21, 33, 
61 months 

EPDS; GMM #4: 1) Resilient (74.3%); 2) Improving 
(9.2%); 3) Emergent (4%); 4) Chronic 
(11.5%) 

Drozd et al. 
(2018), Norway 

1374; postnatally: 
1.5, 4, 6 and 12 
months  

EPDS; GMM #2: 1) Low risk (91.0%); 2) High risk 
(9%) 

Fisher et al. 
(2019),USA 

507, all 
depressive; 
postnatally 4–8 

SIGH-ADS29; 
GBTM 

#3: 1) Gradual remission (50.4%); 2) 
Partial improvement (41.8%); 3) Chronic 
severe (7.8%) 
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weeks, 3, 6 and 
12 months 

Fredriksen et al. 
(2017), Norway 

1036; gw 21, 28  
32 and 36; 
postnatally 6 
weeks, 6 and 12 
months 

EPDS; GMM #4; 1) Minimum symptoms (82.9%); 2) 
Moderate persistent (10.5%); 3) 
Pregnancy only (4.4%); 4) Postpartum 
only (2.2%) 

Garman et al. 
(2019), South 
Africa 

446; 2, 6, 18 
weeks postpartum 

EPDS; 
LCGA 

#4; 1) Chronic low (71.1%); 2) Late 
postpartum (10.1%); 3) Early postpartum 
(14.4%); 4) Chronic high (4.5%) 

Giallo et al. 
(2014), Australia 

4879; postnatally 
3–12 months, 2–
3, 4–5 and 6–7 
years 

Kessler-6; 
LCGA 

#2; 1) Minimal depressive symptoms 
(84%); 2) Persistently high depressive 
symptoms (16%) 

Giallo et al. 
(2015a), Australia 

4164; postnatally 
3–12 months, 2–
3, 4–5 and 6–7 
years 

Kessler-6; 
LCA 

#3; 1) Minimal depressive symptoms 
(74.6%); 2) Subclinical depressive 
symptoms (20.8%); 3) Persistent and 
increasingly high depressive symptoms 
(4.6%) 

Giallo et al. 
(2015b), Australia 

1085; gw 10–24, 
gw 30–32; 
postnatally 3, 6, 9, 
12 and 18 
months, 4 years 

EPDS; 
LCA 

#3; 1) No or few symptoms (61%); 2) 
Persistent subclinical symptoms (30%; 
3) Persistent and increasingly high 
symptoms (9%) 

Glasheen et al. 
(2013), USA 

577 high-risk 
sample; first, 
second and third 
trim; postnatally 8 
and 18 months 

CES-D; 
GMM 

#2; 1) Low symptom group (16.5%); 2) 
High symptom group (83.5%) 

Hammerton et al. 
(2015) (ALSPAC), 
UK 

10 559; gw 18 
and 32, 
postnatally: 8 
weeks, 8 months, 
1 y 9 months, 2 y 
9 m, 5, 6, 8 and 
11 years 

EPDS; 
LCGA 

#5; 1) Minimal class (40%); 2) Mild class 
(30%); 3) Increasing class (6%); 4) Sub-
threshold class (18%; 5) Chronic-severe 
class (5%) 

Kingsbury et al. 
(2018), Australia 

2435; first 
trimester; 
postnatally 6 
months, 5, 14, 21, 
27 years 

DSSI depression 
subscale; LCGM 

#3: 1) Low depression trajectory 
(48.4%); 2) Middle depression trajectory 
(41.4%); 3) High depression trajectory 
(9.8%) 

Kingston et al. 
(2018), Canada 

1983; <gw 25, gw 
34–36, 
postnatally: 4 
months, 1 year 

EPDS; LLCA #4: 1) Low level (46.7%); 2) Early 
postpartum (10.9%); 3) Subclinical 
(18.8%); 4) Persistent high (5.6%) 

Korja et al. 
(2018), Finland 

3202; gw 14, gw 
24, gw 34 

EPDS; 
GMM 

#5; 1) Consistently low (67%); 2) 
Consistently high (2%); 3) Moderate 
(24%); 4) Moderate and decreasing 
(4%); 5) Moderate and increasing (2%) 

Lee et al. (2014), 
USA 

844 
overweight/obese; 
1–24 months 
postpartum (5 
assessments) 

EPDS; LCGA #3; 1) Stable low (82.5%); 2) Decreasing 
(7.3%); 3) Increasing (10.2%) 

Matijasevich et al. 
(2015), Brazil 

4321; 3.12, 24, 48 
months and 6 
years postpartum 

EPDS; 
GBTM 
 

#5; 1) Low (34.8%); 2) Moderate-Low 
(40.9%); 3) Increasing (9%); 4) 
Decreasing (9.9%); 5) High chronic 
(5.4%) 

McCall-Hosenfedt 
et al. (2016), USA 

3006; third 
trimester; 
postnatally 1, 6 
and 12 months 

EPDS; 
GBTM 

#6; 1) Trajectory 1 (6.5%); 2) Trajectory 
2 (42.2%); 3) Trajectory 3 (36.5%); 4) 
Trajectory 4 (1.7%); 5) Trajectory 5 
(11.9%); 6) Trajectory 6 (1.3%). 
Trajectory 4 showed increased dep. 
symptoms, otherwise relatively stable 
level of dep.; traj. 1 lowest – traj. 6 
highest 

Mora et al. 
(2009), USA 

1735; gw 15; 
postnatally 3, 11 
and 25 months 

CES-D (20 item); 
GMM 

#5; 1) Never (71%); 2) Antepartum (6%); 
3) Postpartum (9%); 4) Chronic (7%); 5) 
Late (7%) 

Sutter-Dallay et 
al. (2012), France 

579; 8 months 
gestation; 
postnatally 3 
days, 6 weeks, 3, 

CES-D 20; 
GBTM 

#4; 1) Postpartum (4%); 2) Never 
(72.0%); 3) Antepartum (21.0%), 4) 
Chronic (3.0%) 
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6, 12, 18, 24 
months  

van der Waerden 
et al. (2015), 
France 

1807; 3rd trim, 
postnatally: 4, 8, 
12, 24 months, 3, 
4, 5 years 

EPDS, CES-D; 
GBTM 

 #5; 1) No symptoms (60.2%); 2) High 
pregnancy (4.7%); 3) High preschool 
(4.9%); 4) Persistent intermediate 
(25.2%); 5) Persistent-high (5.0%) 

BSI = Brief Symptom Inventory; EPDS = Edinburgh Postnatal Depression Scale; CES-D = 
Center for Epidemiological Studies Depression Scale; PHQ-9 = The Patient Health 
Questionnaire; SIGH-ADS29 = Depression scale incorporating the Hamilton Rating Scale for 
Depression; LCA = Longitudinal latent class analysis; LCGA = latent class growth analysis; 
GMM = Growth mixture modelling; GBTM = Group-based trajectory models 

 

Fisher et al. (2019) only investigated mothers with PPD symptoms and 
found four factors to predict whether the mothers belonged to the chronic 
severe vs remitting groups: parity, education, baseline global functioning and 
depression severity. 

 
In summary, all the studies have identified a large group of mothers with 

a low level of depressive symptoms, and most have also identified a smaller 
group with a high/chronic level of depressive symptoms. Some have 
identified subgroups with emerging depression postnatally and/or a 
subgroup with moderate/subclinical depressive symptoms. Significant 
heterogeneity in the scales and statistical methods used is apparent.  
 

2.1.3 PATERNAL PERINATAL DEPRESSIVE SYMPTOMS 

2.1.3.1 Screening and prevalence 

Paternal perinatal depression has been far less studied than maternal 
depression. Prevalence estimates have varied from 1% to 46% depending, for 
example, on the study setting, location and the status of maternal mental 
health problems (Cameron et al., 2016; Dudley et al., 2001; Goodman, 2004; 
Wee et al., 2011). Paternal prevalence estimates appear to vary depending on 
the location of the study: the highest meta-estimates have been from North 
America (13.0%) and the Western Pacific region (10.1%), and the lowest from 
Europe (5.5%) (Cameron et al., 2016; Rao et al., 2020). In a meta-analysis by 
Paulson and Bazemore (2010), the meta-estimate for paternal prenatal and 
postpartum depression was 10.4% (95% CI 8.5–12.7%), and in an updated 
version, Cameron et al. (2016) reported a slightly lower meta-estimate of 
8.4% (95% CI 7.2–9.6%). The most recent meta-estimate by Rao et al. (2020) 
is 8.8% within the first postnatal year. Interestingly, Paulson and Bazemore 
(2010) found depression prevalence rates to vary depending on the timing of 
the assessment and reported an increase in paternal depressive symptoms 
from 3 to 6 months postpartum up to 26%. Similarly, Cameron et al. (2016) 
and Rao et al. (2020) reported the highest postnatal depression rates at 3 to 
6 months postnatally (13.0% and 9.2%, respectively). However, in the study 
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by Rao et al., meta-estimates for paternal depression during pregnancy were 
even higher.  

Prenatal prevalence rates have been reported to vary from 2% t0 19% 
(Wee et al., 2011). In the latest meta-analysis by Rao et al. (2020), the 
estimate was 9.8% in all three trimesters and, more specifically, 13.6% in the 
first, 11.3% in the second and 10.1% in the third trimester. In a large 
(n = 3523) study from New Zealand, 2.3% (n = 82) of fathers had elevated 
depressive symptoms prenatally and 4.3% (n = 153) postnatally (Underwood 
et al., 2017b). The prevalence of prenatal depression was thus similar to male 
depression rates in the general population. However, partnered men were 
likely to exhibit fewer depressive symptoms than the average population. 
Overall, Underwood et al. speculated that prenatal depression might be of 
less concern for fathers when compared to mothers.  

Garfield et al. (2014) compared resident fathers to nonfathers in a large 
(n = 10 623), 23-year follow-up study. They reported that before fatherhood, 
resident fathers showed a decrease in depression scores and had less 
depression than nonfathers. However, after entering fatherhood, resident 
fathers displayed a 68% increase in depression scores during the first 5 years.  

The same scales have been used to assess paternal and maternal 
depression (for example, EPDS, CES-D, HADS, BDI, at least 20 different 
scales). However, as for mothers, the cut-off levels used for fathers have 
varied significantly between studies and also differed from those used to 
assess maternal depression (Cameron et al., 2016; Pérez C. et al., 2017). The 
EPDS has also been validated for men, but the cut-off level has varied 
between 9–13, and lower cut-off scores have been suggested when compared 
to women (Matthey et al., 2001). 

Brownhill et al. (2005) have proposed that the repeated finding of 
maternal depression being twice as common as in males could be the result 
of the more atypical depressive symptoms occurring in men (aggressiveness, 
irritability, substance use) and the fact that conventional scales better 
capture “classic” maternal symptoms of depression such as depressed mood. 
Interestingly, the Edinburgh Gotland Depression Scale (EGDS) (Agebjörn 
and Linder, 2015; Psouni et al., 2017) combines items from the EPDS (Cox et 
al., 1987) and the Gotland Male Depression Scale (GMDS) (Carlberg et al., 
2018; Walinder and Rutz, 2001; Zierau et al., 2002) and assesses not only 
classic symptoms of depression but also acting out symptoms, the 
“depressive equivalents” (Table 3). In the Swedish validation study for the 
EGDS (Svenlin, 2015) against the SCID interview, the revised version of the 
scale (cut-off score ≥8) had a sensitivity of 91.7% and a specificity of 85.0. 
These results are, however, preliminary and should be replicated and 
validated further before wide-scale clinical usage. 
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Table 3. Comparison of the GMDS and EPDS items. From Fletcher, Garfield and Matthey 
(2015): Fathers’ Perinatal Mental Health, from the book Identifying perinatal depression and 
anxiety: Evidence-based practice in screening, psychosocial assessment and management, 
pp. 228-241, edited by Milgrom and Gemmill, publisher John Wiley & Sons, Incorporated. 
Reproduced with permission from the publisher.  

 
 

2.1.3.2 Paternal perinatal depressive symptom trajectories 

There have been several longitudinal studies with varying sample sizes 
and assessment points addressing paternal depressive symptoms, with the 
large ALSPAC study (n > 12 000) (Ramchandani et al., 2005, 2008b) 
perhaps being the most important. Studies on paternal depression 
trajectories are rare: Molgora et al. (2017) reported the only purely 
depressive symptom trajectory study also extending to the postnatal period.  

 
 
A summary of paternal depressive symptom trajectory studies is 

presented in Table 4. 
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Table 4. Paternal depressive symptom trajectory studies 

 
Authors, 
year, study, country 

N; timeframe Measures, analysis Trajectory labels 
and size 

Korja et al. (2019), 
Finland  

2076; gw 14, 24, 34 EPDS, GMM #5: 1) Consistently 
low (71%); 2) 
Consistently high 
(3%); 3) Moderate 
and stable (15%); 4) 
Moderate decreasing 
(9%); 5) Moderate 
increasing (2%) 

Molgora et al. (2017), 
Italy  

126; 7–8 months of 
pregnancy, 
postnatally: 40 days, 
5–6 months and 12 
months 

EPDS, GMM #3: 1) Resilient 
(52%); 2) Distress 
(37%); 3) Emergent 
depression (11%) 

Vänskä et al. (2017), 
Finland  

773; gw 18–30, 
postnatally: 2 and 
12 months 

GHQ-36, BDI-13, 
Mental health 
trajectories, mixture 
modelling 

#5: 1) Stable low 
(79%); 2) Moderate 
increasing (9%); 3) 
Prenatal (5%); 4) 
Early fatherhood 
(3%); 5) 
Heterogeneous high 
level of problems 
(4%) 

GMM = growth mixture modelling¸ GHQ = General Health Questionnaire; BDI = Beck 
Depression Inventory. 

 

All of the paternal trajectory studies have reported a large group of fathers 
with a low symptom level throughout the study period. Interestingly, 
Molgora et al. (2017) and Vänskä et al. (2017) reported a group of fathers 
with an increasing symptom level towards the end of the first or second 
postnatal year. For comparison, Vänskä et al. (2011) reported maternal 
(n = 805) mental health trajectories as follows: 1) stable low (75.7%), 2) 
prenatal (5.8%), 3) early postpartum (8.7%), 4) late postpartum (5.6%) and 
5) heterogeneous high (4.2%).  

Kim & Swain (2007) and Areias et al. (1996) have also reported the same 
patterns: paternal depression appears to increase later than maternal 
depression, perhaps reflecting the reaction of paternal depression to 
maternal mental health symptoms, which tend to increase earlier. 

 
 

2.1.4 RISK FACTORS FOR PARENTAL PERINATAL DEPRESSIVE 
SYMPTOMS 

Maternal and paternal risk factors for postnatal depression can be divided 
into biological, social and psychological risk factors. Here, I outline the most 
important risk factors for both parents. However, the rapidly expanding 
literature concerning the biological mechanisms underlying PPD is only 



 

31 
 

briefly outlined here and reviewed in detail elsewhere (Meltzer-Brody et al., 
2018b; O’Donnell and Meaney, 2020; Payne and Maguire, 2019). 
 

2.1.4.1 Maternal risk factors 

 
Biological risk factors 
Biological factors have an undisputable role in the aetiology of perinatal 

depression. However, the heritability of depression appears to be modest 
when compared to other psychiatric disorders. The heritability rate of major 
depression has been estimated to be 31–42% in twin studies, while in family 
studies, the offspring of a parent with major depression have had a 2- to 3-
fold higher risk of developing major depression themselves (Sullivan, Neale, 
and Kendler 2000). Interestingly, heritability appears to be higher in more 
severe forms of depression and in women (42%) than in men (29%), and 
some genetic risk factors for major depression appear to be sex-specific 
(Kendler et al. 2006; Shadrina, Bondarenko, and Slominsky 2018).  

In a Swedish study by Viktorin et al. (Viktorin et al. 2016) comprising 
3427 female twins and a population-based cohort of 580 006 sisters, the 
heritability of perinatal depression was 54% (95% CI 35–70%) in the twin 
setting and 44% (95% CI 35–52%) in the sibling design, while the heritability 
of nonperinatal depression was 32% (95% CI 24–41%). Importantly, 33% of 
genetic variance in perinatal depression was not shared with nonperinatal 
depression. A large PACT consortium study currently involving over 17 000 
participants is ongoing: the aim is to conduct the first genome-wide 
association study (GWAS) in order to determine the genetic basis of 
postpartum depression (Guintivano et al. 2019; Putnam et al. 2015, 2017). 

Epigenetic changes refer to mechanisms such as histone modification, 
DNA methylation and RNA signalling by which the environment can alter the 
way genes are used in the genome without changing the gene sequence. 
O’Donnell and Meaney (O’Donnell and Meaney 2020) have reviewed current 
knowledge of these epigenetic mechanisms in term of developmental and 
psychopathological aspects. For example, in rodent models, high maternal 
grooming/licking in the early development of pups has been shown to lead to 
a relative increase in the glucocorticoid receptor (GR) in the hippocampal 
region of adult offspring, and thus to greater feedback inhibition of the HPA 
axis, resulting in lower stress-induced secretion of adrenal glucocorticoid and 
more modest responses to stress. Conversely, prolonged maternal separation 
leads to increased HPA axis activation via multiple epigenetic mechanisms. 
In humans, lower hippocampal GR expression was detected in suicide 
completers who had a history of childhood maltreatment (Labonte et al. 
2012; Zouk et al. 2006).  

Quintivano et al. (2014) (Guintivano et al. 2014) have suggested that the 
postpartum depression risk is due to oestrogen-mediated epigenetic changes 
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in the hippocampal area. Women who are vulnerable to postpartum 
psychiatric disorders might thus be particularly sensitive to oestrogen-
mediated signalling without differences in the absolute level of steroid 
hormones in the blood. Different methylations patterns in two oestrogen-
regulated genes, HP1BP3 and TTC9B, predicted postpartum depression with 
high sensitivity (80%) (Osborne et al. 2016). Mehta et al. (Mehta et al. 2019) 
showed in a manipulation experiment how a large proportion of 116 
previously identified sex steroid-sensitive genes were significantly associated 
(via gene expression/DNA methylation) with changes in depressive 
symptoms, oestradiol levels and neocortex serotonin transporter binding. 
These results give hope for the development of potential biomarkers of the 
PPD risk for future clinical use.  

A rapid decrease in allopregnanolone levels at the time of delivery and the 
failure of GABAA receptors to adapt has been suggested to trigger postnatal 
depression (Maguire and Mody 2008). This has led to the development of the 
first FDA-approved treatment for PPD: brexanolone, a positive allosteric 
modulator of GABAA receptors, administered as a 60-h continuous infusion 
(Meltzer-Brody, Colquhoun, et al. 2018; Powell et al. 2020). 

Increased parity, obstetric complications, chronic and medical illnesses, a 
young maternal age and multiple births have been considered to be other 
biological risk factors for developing perinatal depression (Howard et al. 
2014; Lockwood Estrin et al. 2019). Recently, the maternal microbiome has 
also been associated with perinatal mental health and stress, but the results 
are preliminary (Redpath, Rackers, and Kimmel 2019). 

Sleep disruption as a risk factor for perinatal depression is outlined in 
section 2.2. 

 
 
Psychosocial risk factors 
Psychosocial risk factors have an important contribution to the 

development of postpartum depression, whereas postpartum psychosis 
might be more biologically triggered (Di Florio et al., 2013). A previous 
history of depression or other mental health disorders, particularly an 
anxiety disorder, is the strongest risk factor for perinatal depression 
(Guintivano et al., 2018; Wisner et al., 2013). Anxiety during pregnancy, poor 
social support, low partner support and marital difficulties, a low socio-
economic status, a migration status, and unwanted pregnancy are other 
often-reported risk factors (Howard et al., 2014; Vliegen et al., 2014).  

Importantly, a history of trauma and adverse life events, including a 
history of abuse and PTSD, have also been shown to be more significant in 
women developing perinatal mood disorders when compared to mood 
disorders in other periods (Guintivano et al., 2018; Onoye et al., 2009). 
Intimate partner violence (IPV) in both high-income and low-income 
countries (Rogathi et al., 2017) is a major risk factor. In a study by Palladino 
et al. (2011) in the US, 54.3% of pregnancy-associated suicides and 45.3% of 
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homicides were IPV associated. In a meta-analysis by Howard et al. (2013), 
partner violence during pregnancy increased the risk of postnatal depressive 
symptoms three-fold (95%CI 2.7–3.6). Personality disorders and disordered 
personality traits strongly associate with perinatal mood disorders and 
anxiety and predict long-lasting symptoms (Börjesson et al., 2005; Crowley 
et al., 2020). In a recent review (Li et al., 2020), mood lability during the 
early postpartum period predicted psychopathology up to 14 months 
postpartum, and maternal emotional dysregulation was also a risk for 
mother–baby interaction.  

 

2.1.4.2 Paternal risk factors 

Maternal depression is considered to be the most important risk factor for 
paternal depression (Fletcher et al., 2015; Goodman, 2004; Wee et al., 2011). 
In a meta-analysis by Cameron et al. (2016), paternal depression rates were 
not moderated by any sociodemographic characteristics such as a young or 
advanced paternal age, educational level, parity or a history of depression, 
but this might have been due to the low number of studies reporting 
sociodemographic information accepted into the analysis. In contrast, 
Edward et al. (2015) noted in their literature review that a history of 
depression was a risk factor for fathers, and others have also reported a 
young or advanced age (Nilsen et al., 2013), higher social deprivation, a low 
household income, stressful life events, smoking and a lack of social support 
(Deater-Deckard et al., 1998; Leung et al., 2017), as well as unemployment, 
renting and marital conflict (Nath et al., 2016), to associate with paternal 
postnatal depression. The sample sizes of the studies accepted into these 
meta-analyses/reviews have been relatively small (mean n < 200), with the 
exception of the ALPSPAC study (n > 10 000) (Ramchandani et al., 2008b) 
and the studies by Pryor, Morton, Bandara, Robinson, & Grant, 2014 
(Growing up in New Zealand, n = 4400), J. F. Paulson, Dauber, & Leiferman 
(2006) (Early Childhood Longitudinal Study, US, n = 5089) and Van Den 
Berg et al. (2009) (Generation R, Netherlands, n = 5463). 

As for mothers, reduced satisfaction with the couple relationship and 
marital conflict appear to be other important risk factors for fathers (Deater-
Deckard et al., 1998; Giallo et al., 2013; Wee et al., 2011). Unintended 
pregnancy (Leathers and Kelley, 2000) and a difficult infant 
temperament/infant excessive crying (Van Den Berg et al., 2009) are other 
reported risk factors for paternal depression. 

In a study by Dudley et al. (2001), while mothers appeared to be more 
influenced by their own personality, as well as perinatal and infant-related 
factors, depressed fathers were more influenced by the state of the marital 
relationship, their perception of the mother’s personality style and coping, 



Review of the literature 

34 
 

unresolved maternal issues (such as past sexual abuse) and the mother’s view 
of the relationship with the father. However, the father’s own past issues 
should also be taken account. In a recent review, Bruno et al. (2020) describe 
psychodynamic hypotheses such as the reactivation of distressing childhood 
memories, identification with their own father or fear of losing the attention 
of the partner underlying paternal depression. 

The hormonal and neurobiological changes in the father’s brain are 
beyond the scope of this literature review. However, testosterone levels in 
men have been shown to decrease during the transition to parenthood; the 
decrease has been associated with sensitive caregiving and investment in the 
partner relationship (Gettler et al., 2011; Mascaro et al., 2014). In line with 
this, a higher paternal testosterone level seems to protect the father from 
depressive symptoms, but is a risk factor for mothers and babies (Saxbe et 
al., 2017). Several neurobiological changes in the paternal brain have been 
reported (Swain et al. 2014, Kim et al. 2015). Changes appear to occur in 
different brain areas in mothers and fathers (Atzil et al., 2012; Rajhans et al., 
2019), probably reflecting their different roles in parental caregiving 
behaviour. Hormonal and neurobiological changes in the paternal brain are 
important in the sense that they have been linked to paternal emotional 
responses to infant cries (Fleming et al., 2002; Storey et al., 2000), and 
children’s oxytocin levels have been shown to mimic parental oxytocin levels 
and social reciprocity (Feldman et al., 2013). Thus, despite the traditional 
thinking of paternal depression as a more psychological disorder than 
maternal PPD, hormonal and neurobiological changes related to parental 
transformation seem to also dispose fathers to the onset of depressive 
symptoms. 

 

2.1.5 CONNECTION BETWEEN MATERNAL AND PATERNAL 
DEPRESSIVE SYMPTOMS 

There appears to be a consensus that maternal and paternal depressive 
symptoms are connected. All the studies in a meta-analysis by Paulson and 
Bazelmore (2010) that examined the correlation between parental depressive 
symptoms found a positive association (r = 0.308, 95%CI 0.228–0.384). 
However, the direction of the connection has been unclear. Most studies have 
reported maternal depression to predict paternal depression (Cameron et al., 
2016; Dudley et al., 2001; Goodman, 2004). However, Paulson et al. (2016), 
for example, reported prenatal depression in fathers (n = 78) to predict 
worsening depressive symptomatology in mothers six months postnatally, 
but not vice versa. In a recent Norwegian study (n = 1036 mothers and 
n = 836 fathers) (Fredriksen et al., 2019) that also measured partner-related 
attachment, maternal depressive symptoms in late pregnancy were found to 
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predict a higher level of depressive symptoms in fathers 6 weeks postnatally 
with a small effect size, but no other longitudinal effects or effects in the 
opposite direction. However, when they investigated couples with an 
insecure attachment style, they also found such processes earlier in 
pregnancy, as well as throughout the first postnatal year. From this 
perspective, Emotional Focused Couples Therapy (EFCT) (Johnson, 2004) 
introduces a welcome perspective to emotional insecurities and couple 
conflicts. The attachment theory framework for the treatment of childbearing 
depression (Whiffen and Johnson, 1998) and couple conflict during the 
perinatal period describes how vicious circles can form in couple 
communication, particularly if one partner is fearful–avoidant and the other 
is fearful–dismissive. Ideally, in times when couples face stress, such as the 
transition to parenthood, securely attached partners can turn to each other 
for comfort and security. However, if one or both partners are insecurely 
attached, the relationship can break down if an accusative-clingy versus 
avoidant/dismissive communication circle negatively enforces itself for long 
enough and the couple is unable to adjust, meet each other at an emotional 
level and repair the relationship. It is also common for the fearful–avoidant 
partner, usually the mother, to become depressed. If marital problems 
appear to arise in the context of perinatal depression, couple intervention has 
proved to be an effective treatment choice. In a recent meta-analysis by 
Rathgeber et al. (2019) measuring relationship satisfaction, both EFCT and 
behavioural couple therapy (BCT) reached medium effect sizes at the post-
test (EFCT: g = 0.73, BCT: g = 0.53). A review by Wiebe and Johnson (2016) 
describes advances in research concerning EFCT.  

In Australia, a national helpline, “Perinatal Anxiety and Depression 
Australia” (PANDA), has been established. A recent paper reported the issues 
male callers (n = 129) were most concerned about, which were maternal 
mental health (70%), relationship breakdown (57%), their own mental health 
(43%) and the effect of the maternal mental state on their infant. In the UK, 
the National Health Service (NHS England, 2018) has planned to incorporate 
a family-oriented perspective into the treatment of perinatal mental 
disorders. A new policy recommends the assessment of paternal depressive 
symptoms if the mother is referred to perinatal mental health services, and 
the offering of psychotherapeutic interventions in the family and couple 
context. Fletcher et al. (2015) introduced and suggested a father-inclusive 
model of care for specialized perinatal mental health units, where fathers 
could be reached via mobile or Internet-based programs. This could increase 
the treatment rates for both parents in the perinatal period.  
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2.2 SLEEPING PROBLEMS AS A RISK FACTOR FOR 
POSTNATAL DEPRESSION 

2.2.1 INSOMNIA  

2.2.1.1 Definition and prevalence 
 

Insomnia can be defined as subjective difficulty falling asleep, staying 
asleep or sleep being non-restorative. The diagnostic criteria for non-organic 
insomnia (ICD-10) (WHO, 1993) and Insomnia Disorder (DSM-V) (APA, 
2013) are presented in Table 5. Comorbidity with psychiatric and medical 
conditions is high; individuals with insomnia are over five times more likely 
(OR 5.6, 95% CI 5.1–6.3) to also suffer from depression or anxiety and twice 
as likely (OR 2.2, 95% CI 1.6–3.1) to develop congestive heart failure when 
compared to individuals without insomnia (Ohayon, 2002; Pearson, 2006). 
Importantly, when sleep disorder is considered to be part of a medical or 
psychiatric condition, based on DSM-V and ICD-10, a separate diagnosis is 
needed for the primary condition, whereas the sleep problem is considered to 
be secondary insomnia.  

 
In Table 5, the diagnostic criteria for insomnia according to DSM-5 and 

ICD-10 are presented. 
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Table 5. The diagnostic criteria for insomnia  

 
DSM-5 ICD-10 
Insomnia Disorder G47.00 Non-organic insomnia 
A. A predominant complaint of dissatisfaction with 
sleep quantity or quality, associated with one (or 
more) of the following symptoms 

Diagnostic criterions: 

   1. Difficulty initiating sleep. A. The individual complains of difficulty falling asleep, 
difficulty maintaining sleep, or non-refreshing sleep 

  2. Difficulty maintaining sleep, characterized by 
frequent awakenings or problems returning to sleep 
after awakening. 

B. The sleep disturbance occurs at least three times a 
week for at least one month 

   3. Early-morning awakening with inability to return to 
sleep. 

C. The sleep disorder results in marked personal 
distress or interference with personal functioning in 
daily living 

B. The sleep disorder causes clinically significant 
distress or impairment in social, occupational, 
educational, academic, behavioural, or other important 
areas of functioning. 

D. There is no known causative organic factor, such 
as a neurological or other medical condition, 
psychoactive substance use disorder, or a medication 

C. The sleep difficulty occurs at least three nights per 
week. 

 

D. The sleep difficulty is present for at least three 
months. 

F51.01 Non-organic/ Primary insomnia (>3 months) 

E. The sleep difficulty occurs despite adequate 
opportunity for sleep. 

F51.02 Adjustment insomnia (1–3 months) 

F. The insomnia is not better explained by and does 
not occur exclusively during the course of another 
sleep-wake disorder (e.g. narcolepsy, a breathing-
related sleep disorder, a circadian rhythm sleep-wake 
disorder, a parasomnia). 

 

G. The insomnia is not attributable to the physiological 
effects of a substance (e.g. a drug of abuse, a 
medication). 

 

H. Coexisting mental disorders and medical conditions 
do not adequately explain the predominant complaint 
of insomnia 
 
Specify if: 
   With nonsleep disorder mental comorbidity, 
including substance use disorders 
   With other medical comorbidity 
   With other sleep disorder 
 
Specify if: 
   Episodic: Symptoms last at least 1 month but less 
than 3 months 
   Persistent: Symptoms last 3 months or longer 
   Recurrent: Two (or more) episodes within the space 
of 1 year 
Note: Acute and short-term insomnia (i.e. symptoms 
lasting less than 3 months but otherwise meeting all 
criteria with regard to frequency, intensity, distress, 
and/or impairment) should be coded as another 
specified insomnia disorder 

 

DSM-5 = Diagnostic and Statistical Manual of Mental Disorders, 5th edition; ICD-10 = 
International Classification of Diseases, 10th edition 

 
In population-based studies, approximately 30% of heterogeneous adult 

samples from different countries have reported symptoms of insomnia. The 
prevalence decreases to 9–15% when daytime consequences are taken into 
account and 6% according to DSM-IV classification (Ohayon, 2002). 

During pregnancy, insomnia symptoms typically increase compared to 
non-pregnant stages, and approximately 50% or more of women report sleep 
disturbances (Dørheim et al., 2012; National Sleep Foundation, 2007; Sedov 
et al., 2018). In a survey by the US National Sleep Foundation (National 
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Sleep Foundation, 2007), pregnant women were more likely to have a good 
night’s sleep only a few nights a month or less when compared to 
nonpregnant women (40% vs 29%), and to experience any symptom of 
insomnia at least a few nights a week (84% vs 64%). In the Finnish 
population, Polo-Kantola et al. (2017) found that 15% of mothers reported 
poor sleep quality after gw 30, and Hedman et al. (2002) (N = 325) reported 
30.3% of mothers prenatally (third trimester) and 20.5% postnatally (3 mo 
after delivery) to suffer from restless sleep. 

Several scales have been used to rate insomnia symptoms. The Pittsburgh 
Sleep Quality Index (PSQI) (Buysse et al., 1989) and Insomnia Severity Index 
(ISI) (Bastien et al., 2001) are the most common sleep questionnaires, 
whereas the Basic Nordic Sleep Questionnaire (BNSQ) (Partinen and 
Gislason, 1995) and Bergen Insomnia Scale (BIS) (Pallesen et al., 2008) are 
also widely used in the Nordic countries. In addition to questionnaires, 
actigraphy and polysomnography have been used to gain more detailed 
objective information about the sleep architecture during pregnancy 
(Christian et al., 2019b; Garbazza et al., 2020; Zhu et al., 2018). However, 
subjective sleep and objective sleep do not always concur; the subjective 
perception of poor night sleep might be more important (Bei et al., 2010). 

 

2.2.2 CHANGES IN SLEEP DURING PREGNANCY 

 
Women go through major anatomical, physiological and psychological 

changes during pregnancy, and maternal sleep also changes as pregnancy 
proceeds (Lee, 1998; Mindell et al., 2015; Santiago et al., 2001). For a 
comprehensive review of the clinical evaluation of insomnia symptoms 
during pregnancy, please see Barger et al. (2013). Briefly, sleep disruption 
can already start in the first trimester, when the rising progesterone level and 
increasing glomerular filtration rate can cause a frequent need to urinate. 
Other reasons for awakenings in early pregnancy include nausea, backaches, 
oesophageal reflux, leg cramps, the bed partner and children in the family 
(Baratte-Beebe, 1999). During pregnancy, unresolved attachment issues tend 
to surface as the mothers start to mentally prepare for parenthood (Raphael-
Leff 1993/2001). This can manifest as emotional turmoil and distress and 
affect sleep.  

The sleep architecture also starts to change. In polysomnographic studies, 
a decrease in the amount of deep sleep (slow wave sleep stages 3–4) has been 
reported when compared to nonpregnant women, and deep sleep continues 
to decrease during the second and third trimesters (Barger et al., 2013; 
Garbazza et al., 2020). Other typical pregnancy-related changes in objective 
sleep include increases in wake after sleep onset (WASO) and the number of 
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arousals, as well as decreases in the amount of REM sleep and in REM 
latency (Garbazza et al., 2020). During the second trimester, oesophageal 
reflux and foetal movement may start to disrupt sleep, but women may 
generally feel less tired during the daytime. In the third trimester, physical 
discomfort, a frequent need to urinate, leg cramps, joint pains and vivid 
frightening dreams, among other reasons, disrupt sleep; 65–80% of women 
report these symptoms (Baratte-Beebe, 1999). 

Pregnant women tend to have the longest total sleep time (TST) in early 
pregnancy when compared to prepregnancy period (Lee et al., 2000b). In the 
third trimester, women sleep approximately 7 hours, with 2–3 awakenings 
per night, but some report only 3 to 4 hours of sleep (Facco et al., 2010b; 
Greenwood and Hazendonk, 2004). Due to decreases in sleep efficacy (SE), 
sleep is perceived as nonrestorative across pregnancy (Wilson et al., 2011). 

Importantly, initiation insomnia is generally considered to be rare during 
pregnancy, and as Barger et al. (2015) suggest, if detected, it needs evaluation 
for anxiety about labour and delivery, marital problems, depression or 
feeling unsafe.  

Sleep disturbances thus usually worsen as pregnancy proceeds and can 
continue to the postnatal period, particularly in first-time mothers (Lee et al., 
2000b; Palagini et al., 2019). Postnatally, infant care needs continue to 
disrupt maternal sleep, although sleep fragmentation decreases during 
postnatal weeks 2–16 (Montgomery-Downs et al., 2010). 

Mothers also suffer from restless legs syndrome, which may cause 
initiation insomnia; the symptoms may start early in pregnancy and peak 
(23–37%) in the third trimester, typically resolving after delivery (Hedman et 
al., 2002; Manconi et al., 2004). RLS symptoms may associate with iron 
deficiency anaemia and should be screened for in the obstetric setting, 
because the treatment differs from other sleep disorders. Iron and folate 
supplementation may alleviate the symptoms (Abbott et al., 2014; Lee et al., 
2001). Sleep disordered breathing (SDB) and the prevalence of obstructive 
sleep apnoea (OSA) and snoring typically increase in pregnancy, particularly 
in obese women (Facco et al., 2010b; Silvestri and Aricò, 2019). RLS, SDB 
and OSA are, however, beyond the scope of this literature review.  

 

2.2.2.1 Consequences of sleeping problems during pregnancy for the 
mother and foetus 

 
Prenatal sleep disturbances have direct consequences for maternal and 

foetal health. Christian et al. (2019b) reviewed current knowledge concerning 
the consequences of poor sleep during pregnancy for maternal health, 
whereas Warland et al. (2018) reviewed the foetal consequences. Maternal 
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sleep-disordered breathing (SDB) during pregnancy has been shown to 
associate with gestational hypertension/pre-eclampsia (pooled aOR 2.34, 
95% CI 1.60–3.09) and gestational diabetes (GDM) (aOR 1.86, 95% CI 1.30–
2.42) (Pamidi et al., 2014). Short sleep duration (<7 h) and frequent snoring 
(>3x/week) have also been associated with glucose intolerance and GDM 
(Facco et al., 2010a). In a recent review and meta-analysis by Warland et al. 
(2018), short sleep duration was associated with a lower birth weight (SGA) 
(ES 1.3, 95%CI 0.9–2.0) and preterm birth (ES 1.4, 95%CI 1.0–2.1). 

Importantly, poor sleep quality during pregnancy has been shown to have 
an association with inflammation and to predict preterm birth in African 
American women, whereas among Caucasian women, no such association 
has been seen (Blair et al., 2015). Similarly, in a study by Christian, Carroll, 
Porter, & Hall, (2019), African American women of the same parity had more 
frequent sleep disturbances and poorer sleep efficacy and sleep quality than 
white women. More studies are required to determine whether a poorer 
socioeconomic status or racial differences can explain such a difference.  

Poorer obstetric outcomes, such as longer labour and a 4- to 5-fold higher 
likelihood of caesarean delivery, have been reported among women who slept 
less than 6 hours or had severely disrupted sleep in the third trimester (Lee 
and Gay, 2004). Maternal overweight is a risk: these women are more likely 
to develop preeclampsia, snore more frequently, experience excessive 
daytime sleepiness, insomnia symptoms, a shorter sleep duration and poor 
sleep quality (Facco et al., 2010b). Interestingly, in animal models, rat 
puppies of REM-sleep-derived dams showed a delay in maturation and 
impairment in neural networks regulating the sleep–wake profile (Aswathy 
et al., 2018). This could in turn postnatally subject the mother to various 
sleep problems by causing additional parental sleep disruption and 
fragmentation. 

 

2.2.3 SLEEPING PROBLEMS ACROSS PREGNANCY AND 
DEPRESSION 

Almost all psychiatric problems are also tied to pre- and postnatal sleep 
difficulties (Lawson et al., 2015). Several reviews (González-Mesa et al., 2019; 
Okun, 2016, 2015; Ross et al., 2005) have investigated the connection 
between disturbed prenatal sleep and postnatal depression. Recently, the 
first meta-analyses of the subject (Emamian et al., 2019; González-Mesa et 
al., 2019) were also published. Based on these, at least poor sleep quality 
during late pregnancy seems to associate with postnatal depressive 
symptomatology: Gonzalez-Mesa report an odds ratio of 1.49 (95% CI 1.19–
1.79). 
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In Table 6 studies (n > 40) investigating the connection between 
prenatal insomnia and postnatal depressive symptoms are reviewed. 
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In summary, most of the studies have had a relatively small number of 
participants, and insomnia symptoms have either been measured only in late 
pregnancy or the pregnancy time points have not been differentiated. Studies 
investigating insomnia symptoms in a longitudinal study design starting 
from early pregnancy are lacking.  
 

2.2.4 MECHANISMS CONNECTING INSOMNIA AND DEPRESSION 
The connection between sleep and depressive symptoms has been under 

discussion for decades. Insomnia symptoms are part of the diagnostic criteria 
for depression. However, the insomnia also seems to precede first-onset and 
later depressive episodes. In non-pregnant populations, sleep disruption has 
been shown to precede depression (Baglioni et al., 2011; Gehrman et al., 
2010; Hertenstein et al., 2019), with the latest meta-estimate of OR 2.8 (95% 
CI 1.6–5.2) (Hertenstein et al., 2019). In a study by Ohayon & Roth (2003), 
40% of depressed patients reported insomnia before the first depressive 
episode, whereas 56% had insomnia preceding depression relapse. Blanken 
et al. (2020) reported that complaints of sleep onset difficulties in particular 
mediated the relationship between insomnia and first-onset MDD. 

Several mechanisms linking insomnia and depression have been 
suggested. Palmer & Alfano (2017) reviewed the connection and mechanisms 
underlying sleep and emotions: sleep seems to influence both emotion 
generation and regulation via several potential behavioural and neurological 
mechanism such as situation selection (for example, the tendency of sleep-
deprived individuals to avoid certain social situations that might elicit 
emotions), modification (for example, modifying an already happened 
situation by using humour in a tense situation), attention deployment 
(directing attention to/away from an emotional triggering stimulus), 
cognitive change (changing the meaning of an emotional situation) and 
response modulation (direct alteration of the response to an emotional 
stimulus). 

The physiological model of insomnia considers hyperarousal, the co-
occurring arousal of both sleep- and wake-promoting brain areas, as a central 
element of insomnia (Troxel and Buysse, 2010). Functional neuroimaging 
studies have confirmed the failure of arousal mechanisms to reduce activity 
during sleep onset (Nofzinger et al., 2004). Wassing et al. (2016) reported in 
their work that hyperarousal can result from an inadequate resolution of 
emotional distress, which is probably due to restless rapid-eye-movement 
(REM) sleep. REM sleep and disturbances concerning it thus appear to partly 
link emotional distress resolution and depression. In PSG studies, depression 
has indeed been linked to dysregulated REM sleep regulation: a shortened 
REM latency, increased REM sleep duration and increased REM density, as 
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well as a decrease in slow wave sleep production (Palagini et al., 2013). 
Interestingly, these PSG findings resemble those recorded from healthy 
pregnant women (shortened REM latency, decrease in SWS) (Garbazza et al., 
2020). Furthermore, in recordings from the third pregnancy trimester, 
higher progesterone levels have associated with more WASO (wake after 
sleep onset) and arousals (Wilson et al., 2011). Postnatally, new mothers with 
depressive symptoms had a significantly shorter REM latency than new 
healthy mothers, but they also had approximately 1 h less sleep and 12% 
lower sleep efficiency (Lee et al., 2000a).  

Most sleep research has been performed either on males or on non-
pregnant women. However, as reviewed by Barba-Müller, Craddock, 
Carmona, & Hoekzema (2019) and Glynn, Howland, & Fox (2018), drastic 
functional and structural changes take place during pregnancy and the 
postnatal period in the maternal brain when compared to non-parous 
women; brain regions responsible, for example, for maternal caregiving 
behaviours, reward signalling and Theory of Mind (ToM) networks show 
substantial neuroplasticity simultaneously with unique changes in 
neuroendocrinology. We are just beginning to gain a sense of the 
sophisticated interplay between maternal and foetal systems, although the 
phenomenon of foetal microchimerism (cells containing male DNA in the 
blood of pregnant women decades after giving birth to a son) was already 
introduced in 1979 (Bianchi et al., 1996; Herzenberg et al., 1979). For 
example, in animal and human studies (Chan et al., 2012), it has been shown 
that some foetal cells are able to migrate to the maternal brain, and from 
animal studies we know that such foetal cells can attach to areas previously 
associated with maternal behaviour and undergo a neuronal maturation 
process there, conceivably participating in communication and neuronal 
circuits (Zeng et al., 2010). Thus, the maternal neuroendocrinological milieu, 
including serotonin and sleep systems, may have unique characteristics 
differing from the non-pregnant/male brain.  

Some insight into the impact of gonadal hormones on sleep, brain 
maturation and vulnerability to mental disorders can be gained from studies 
from another developmental junction/crisis characterised by large hormonal 
shifts in sex steroids: adolescence. Studies investigating adolescent sleep 
have shown a close relationship between slow wave sleep, cortical plasticity 
and maturation (Tesler et al., 2013). The amplitude of slow waves is highest 
shortly before puberty, and the authors suggested that slow-wave activity 
(SWA) could be used as a novel tool to find early deviations from the normal 
development pattern and thus improve the detection and treatment of 
mental disorders in children and adolescents. Furthermore, oestradiol in 
females may directly influence neurons in brain areas responsible for sleep–
wake states and the circadian clock (Franco et al., 2020; Hadjimarkou et al., 
2008; Mong and Cusmano, 2016; Yan and Silver, 2016). Insomnia symptoms 
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typically emerge in girls aged 11–12 years, coinciding with the burst of 
gonadal steroids and start of puberty (Calhoun et al., 2014). It would be of 
interest to know whether those individuals who are particularly sensitive to 
oestrogen and other gonadal hormones are also the ones most prone to 
insomnia, sleep problems, stress-related emotion dysregulation and mental 
disorders in pregnancy and postpartum. Interestingly, in non-pregnant 
adults, the severity of depressive illness has also been linked to the initiation, 
density and duration of SWS (Gehrman et al., 2010; Perlis et al., 1997). In the 
future, a closer examination of SWS and SWA in different pregnancy stages 
and brain areas could increase our understanding of the pathophysiology of 
perinatal mental disorders.  

Other mechanisms by which sleep influences mood stages and depression 
during pregnancy have been proposed, including systemic inflammation, a 
blunted melatonin response and circadian rhythm disruption, oxidative 
stress, and genetics (reviewed by Christian, Carroll, Teti, et al., 2019; 
Meltzer-Brody, Howard, et al., 2018; Willis, Hatch, & Wise, 2019). Finally, 
while Rieman et al. (2001) pointed out that most of antidepressant 
medications inhibit REM sleep (and thus probably promote SWS), the 
connection between sleep and mood is most probably bidirectional, adding 
complexity to the picture. 
 



Review of the literature 

52 
 

 

2.3 PARENTAL DEPRESSION AND CHILDREN’S 
EMOTIONAL PROBLEMS 

Many children have to deal with parents with mental disorders. According 
to one estimate, in the US, at least 15 million children live with a parent who 
has had an episode of major depression in the previous year (England and 
Sim, 2009a). Abel et al.(2019) estimated in an UK study involving more than 
545 000 children that the overall prevalence of maternal mental disorder was 
23.2%, the incidence peaking at 0–3 months postnatally (26.7 per 100 
person years, 95% CI 26.4–27.1). Adverse childhood experiences (ACE) such 
as a parental mental disorder potentially have long-lasting and considerable 
effects, particularly on children’s learning/behavioural problems (Burke et 
al., 2011).  

Although most studies have concerned maternal depression, parental 
mental disorders have been shown to associate, for example, with children’s 
preterm birth (Grigoriadis et al., 2013), cognitive delays (Bennett et al., 2015; 
Liu et al., 2017; Slomian et al., 2019; Tuovinen et al., 2018) and poor physical 
health (Pierce et al., 2019), the effect lasting even to middle age (Weissman et 
al., 2006). Poorer academic and social performance in offspring is another 
well-established consequence (England and Sim, 2009a; Stein et al., 2014).  

Stein et al. (2014) reviewed the effects of parental depression/mental 
illness on children. They concluded that there is substantial and strong 
evidence associating perinatal disorders with a range of negative child 
outcomes, many of which may persist until adolescence. The effect sizes have 
been from small to moderate if there has not been a severe or chronic 
maternal disorder or comorbid disorders. 

Studies concerning gender differences in outcomes between boys and girls 
have yielded somewhat mixed results. Morbidity and mortality appear to be 
more increased in male foetuses and infants when born in disadvantageous 
environments, whereas female foetuses and infants appear to be more 
adaptive; the trade-off for females is an increased susceptibility to anxiety 
and mood disorders in pre-adolescence (Sandman et al., 2013). DeBruijn et 
al. (2009) found maternal emotional disturbances in early pregnancy to 
more strongly affect boys, whereas girls were affected later during pregnancy 
(Sandman et al. 2013; DeBrujin et al. 2009). Briggs-Gowan et al. (2004, 
2001) reported different cut-off levels among girls and boys when evaluating 
emotional problems and competence in toddlers: girls have consistently had 
higher competence scores, whereas boys have had more emotional problems 
in some studies. 
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2.3.1 EFFECTS OF MATERNAL DEPRESSION ON OFFSPRING  
The literature concerning the effects of maternal depression in particular 

on the offspring is extensive and only briefly outlined here. Goodman et al. 
(2011) reported in their meta-analytic review that maternal depression was 
associated with higher levels of children’s internalizing, externalizing, 
general psychopathology and negative affect/behaviour, and with lower 
levels of positive affect/behaviour, the effect sizes being small in magnitude. 
The research suggests that both the chronicity and severity of maternal 
depression are important (Brennan et al., 2000; Stein et al., 2014). However, 
as Barker et al. (2012) argue, additional risk factors related to maternal 
mental health problems (such as a low income, inadequate living conditions, 
single parenthood, partner cruelty and a low educational level) explained a 
substantial proportion of the increase in internalizing and externalizing 
problems in the offspring.  

 

2.3.1.1 Prenatal maternal depression 

Several reviews have brought together results concerning maternal 
depression during pregnancy and child outcomes (Field, 2011; Gentile, 2017; 
Tien et al., 2019; Waters et al., 2014). While there appears to be a consensus 
that maternal prenatal depression has an effect on children’s conduct 
problems and antisocial behaviour (externalizing problems), the results 
concerning children’s internalizing problems (such as depression, anxiety 
and somatic symptoms) are more conflicting. While Walters et al. (2014) 
stated in their review that effects of prenatal depression on infant 
development and children’s emotional problems are best explained by 
cumulative exposure to maternal depression and other risk factors, O’Donnel 
et al. (2014) argued that in their study, based on the large ALSPAC cohort, 
exposure to maternal depression or anxiety during pregnancy, in particular, 
associated with a two-fold increase in probable mental disorders in children 
in a 14-year follow-up. Prenatal anxiety might indeed be even more harmful 
than depression (Glover, 2014; O’Donnell and Meaney, 2017). However, 
disentangling the effect of different exposures is challenging, as children 
exposed to maternal prenatal depression are often also exposed to anxiety 
and various other risk factors such as poverty, domestic violence, parental 
substance abuse and childhood maltreatment. All in all, Madigan et al. 
(2018) calculated a meta-estimate of OR 1.8 (95% CI 1.6–2.0) for children’s 
socioemotional problems if the mother had prenatal depression.  

Several mechanisms by which maternal prenatal depression influences 
child development have been suggested. O’Donnell and Meaney (2017) 
discussed the foetal programming hypothesis in their review: do intrauterine 
signals programme future adverse neurodevelopment in offspring by altering 
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tissue differentiation in the foetal brain? They found little evidence to 
support this hypothesis, but concluded that exposure to maternal anxiety, 
depression and stress seems to lead to a “metaplastic” state in the foetal 
brain, which increases sensitivity to postnatal influences and care. They also 
reviewed the known influences of maternal prenatal depression on offspring 
brain development: cortical thinning (Sandman et al., 2015) and increased 
functional connectivity between the amygdala and other brain areas 
(temporal cortex, insula, anterior cingulate) in girls but not in boys (Soe et 
al., 2018). Importantly, cortical thinning is suggested to be an 
endophenotype of depression and to partly mediate the connection between 
maternal prenatal depression and later offspring externalizing behaviour. 
There also appear to be sensitive periods. In a recent imaging study, Zou et 
al. (2019) described how children had a period at the age of two months 
when they were sensitive to maternal depressive symptoms, and at the age of 
ten years, the effects of maternal depression could still be observed in MRI 
imaging. The effect of prenatal stress on foetal and child brain development 
have been further reviewed by Lautarescu et al. (2020). 

The hypothalamus–pituitary–adrenal (HPA) axis functions differently 
during pregnancy compared to other times in a woman’s life (reviewed by 
Glover 2014). As pregnancy progresses, the maternal HPA axis becomes 
gradually less responsive to stress. However, even though the maternal 
cortisol level might not increase, depression, anxiety and stress can cause the 
placenta to alter foetal exposure to maternal cortisol by decreasing the 
amount and activity of the enzyme 11ẞ-hydroxysteroid dehydrogenase type II 
(11ẞ-HSD2), which converts cortisol to its inactive form, cortisone. The less 
11ẞ-HSD2 there is, the more cortisol transfers through the placenta to the 
foetal side. Based on animal models, prenatal stress such as depression can 
downregulate 11ẞ-HSD2. Increased cortisol levels can thus disturb the 
function of the foetal HPA axis and alter brain development (Lautarescu et 
al., 2020). 

Direct genetic factors have an important role in the transmission of risk to 
the offspring. In a study by Hannigan et al. (2018) comprising over 22 000 
mothers and over 35 000 children, intergenerationally shared genetic factors 
were found to explain 41% of the variance in children’s internalizing 
problems and 37% of the variance in children’s externalizing problems. In 
recent years, epigenetic studies have also increased, and maternal prenatal 
depression appears to associate with foetal epigenetic changes, with 
potentially lasting changes (Nemoda and Szyf, 2017). Furthermore, Suarez 
(2018) have shown such epigenetic changes to be associated with 
internalizing problems in boys. 

Lastly, inflammation and alterations in the immune system (Karlsson et 
al., 2017; Slopen et al., 2015) and gut microbiota (Heiss and Olofsson, 2019; 
Rackers et al., 2018) are other potential mechanisms of transmission. 
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2.3.1.2 Postnatal maternal depression 

After delivery, the quality of postnatal care and exposure to maternal 
affect and behaviours, as well as other environmental factors, start to 
moderate the association between maternal depression and behavioural 
outcomes in the offspring (Charrois et al., 2017). The concept of sensitive 
periods in children’s development has long been accepted (Heim and Binder, 
2012). The term ‘sensitive period’ refers the enhanced neural plasticity in a 
given developmental period.  

The downside of this plasticity is vulnerability; stressors or trauma might 
have particularly disadvantageous consequences during a sensitive period. 
Furthermore, during a critical period, certain experiences are necessary for 
normal brain development. If the critical period ends and such experiences 
are still missing, as Heim and Binder (2012) put it: “the window of 
opportunity has closed” and brain development has adopted a certain 
trajectory. The first postnatal months and the first year seem to be a sensitive 
period in terms of emotional processing (Bagner et al., 2010).  

Murray et al. (1999) evaluated the quality of mother–child attachment 2 
months postnatally and after a 5-year follow-up period. They concluded that 
exposure to maternal depression in the first months after delivery may have a 
long-lasting effect on a child’s psychological adjustment. This is 
understandable both in terms of symptoms of maternal depression 
(passiveness, withdrawal, negative affect, hostility, decreased playfulness and 
positive interaction with the child) and the idea of sensitive and critical 
periods for a child’s emotional development. The effect can be long-lasting: 
Netsi et al. (2018) showed in a sample of 8287 children that maternal 
postnatal depression doubled the risk of children’s behavioural problems at 
the age of 3.5 years. Persistent and severe postnatal depression was also 
associated with lower mathematical grades at the age of 16 and an increased 
risk of offspring depression at the age of 18 (OR 7.4, 95% CI 2.9–19.1). To 
further complicate the picture, interactions between genes and the 
environment are probably important determinants of the consequences of 
early life stress or maternal postnatal depression for the child. Belsky (2010) 
and Holmberg & Lersch (2010) pointed out that the same alleles that can 
increase the risk of disadvantageous outcomes in a negative environment 
such as abuse in childhood can also be beneficial in a positive environment. 
Thus, these alleles might markedly increase susceptibility to changes in the 
environment. In the case of a similar negative environment, complex 
interactions between a child’s genetic background, gender, age, the gonadal 
steroid status and HPA axis reactivity determine what the consequences are 
for a particular child (Heim and Binder, 2012). Slomian et al. (2019) 
reviewed associations between maternal postnatal depression and maternal 
health, children’s physical and emotional health, and the developing 
mother–child attachment relationship.  
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The quality of the parent–child attachment relationship has indeed an 
important influence. In a recent meta-analysis by Badovinac et al. (2018), 
maternal depression was significantly (n = 1727, g = 0.27, 95% CI 0.13–0.40) 
associated with disorganized attachment in two- to five-year-old children. 
The findings of other studies are in line with these results (Atkinson et al., 
2000; Barnes and Theule, 2019; Martins and Gaffan, 2000). Interestingly, 
prenatal depression has been reported to have an association with 
disorganized attachment, independent of postnatal depression (Hayes et al., 
2013). Furthermore, insecure attachment in children was moderately (meta-
estimate of r = .31, p < .001, 95% CI 0.29–0.34) associated with later 
depressive symptoms in the offspring (Spruit et al., 2020). Parental 
depression has also been shown to adversely influence the marital/ parental 
relationship, and the children are exposed to more divorces and emotionally 
cold/controlling behaviour. In fact, marital discord has been reported to 
mediate the relationship between parental depressive symptoms and 
children’s internalizing symptoms (Cummings et al., 2005). Crittendon et al. 
(2015) also pointed to the need to evaluate the whole family system in case a 
child or one family member has symptoms of mental disorder; in many cases, 
the parent without a diagnosis of mental disorder can distort information 
about the diagnosed parent in ways that harm the child.  

The main modifiable mechanism between parental depression and 
children’s poor outcomes, however, is thought to be the influence of parental 
depression on parenting. Lovejoy et al. (2000), in their meta-analysis of 
maternal depression and parenting behaviour, reported moderate effect sizes 
for the association between maternal depressive symptoms/disorder and 
negative, hostile parenting (mean d = 0.40) and disengaged (withdrawn) 
parenting (mean d = 0.29). In the same meta-analysis, a small but significant 
association was also found between depression and less frequent use of 
positive parenting practices (d = 0.16). Unfortunately, these adverse 
parenting qualities may not improve to a level that is comparable with a 
never-depressed parent, even if depression remits (England and Sim, 
2009b). Based on another meta-analysis, key components of successful 
parenting programmes are positive reinforcement and nonviolent discipline 
techniques (Leijten et al., 2019). Concerning parents having severe mental 
health disorders, evidence of community-based parenting programmes in 
improving the quality of life in the offspring is lacking: children’s emotional 
symptoms (ES 0.06, 95% CI -0.20 to -0.33) and social functioning (ES 0.23, 
95% CI 0.00–0.46) did not improve (Bee et al., 2014). Medium to large effect 
sizes were, however, found concerning parental depressive symptoms (ES 
0.73, 95% CI 0.51–0.94) and parenting behaviours (ES 0.67, 95% CI 0.32–
1.02). Thus, offspring of parents with severe mental disorders might need an 
earlier, longer and more comprehensive approach to overcome the adverse 
effect of years of exposure to parental disorder and stressors commonly 
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accompanying such conditions (e.g. poverty, exposure to violence, lack of one 
parent). 

Recently, the importance of parental predictable behaviour vs 
unpredictable and fragmented care has received attention (Davis et al., 2019; 
Glynn and Baram, 2019). Glynn et al. reported how unpredictable and 
fragmented maternal care can cause aberrant maturation of certain brain 
circuits in the child’s developing brain. Thus, changing the pattern of 
maternal care to a more predictable style can offer a strategy for future 
interventions. Davis et al. found such an unpredictable pattern of maternal 
care to have a lasting effect on the child; executive function was still poorer at 
the age of 9 years. 

Importantly, Meaney (2018) noted how subclinical levels of maternal 
depressive symptoms can have as harmful an effect on maternal psychosocial 
functioning and parenting as clinical depression. Furthermore, 
neurodevelopmental changes (such as cortical thinning) in the offspring 
appear to respond in a dose-dependent manner to increasing maternal 
mental health symptoms, in contrast to the traditional view, according to 
which only mothers scoring above a certain cut-off threshold in depression 
questionnaires indicating clinical depression are offered treatment. The 
treatment of maternal depressive symptoms has been shown to reduce the 
risk of children’s behavioural problems (Weissman et al. 2015; Herba et al. 
2013).  
 

In Figure 1, the key findings and studies concerning maternal pre- and 
postnatal depression vs children’s emotional problems are presented.  
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2.3.2 EFFECTS OF PATERNAL DEPRESSION ON OFFSPRING  
The effect of paternal depression on the socioemotional development of 

the offspring has gained interest in recent years. Paternal depression has 
been associated with at least poorer obstetric outcomes in the offspring (Liu 
et al., 2016), impaired language development (Paulson et al., 2009), an 
increased risk of child neglect (Lee et al., 2012), and in some studies with an 
increased risk of asthma and injuries (reviewed by Pierce et al., 2019). Based 
on a recent review and meta-analysis (Ayano et al., 2019), paternal 
depression does not increase autism spectrum disorders in the offspring. 

Several reviews (Gentile and Fusco, 2017; Ramchandani and Psychogiou, 
2009; Sweeney and MacBeth, 2016) have investigated associations between 
paternal perinatal depression and children’s emotional outcomes. Gentile 
found paternal depression to predict developmental and behavioural 
problems from very early on; even 8-week-old babies had excessive crying 
and impaired father–child bonding if fathers had perinatal depressive 
symptoms. In infants and toddlers, paternal depression associated with a 
range of symptoms including hyperactivity, conduct problems, 
developmental delays and social problems, whereas school-aged children had 
a doubled risk of developing specific psychiatric disorders when compared to 
the offspring of non-depressed fathers. Ramchandani and Psychogiou 
concluded in their review that some studies have found boys to be more 
susceptible to adverse effects than girls, and paternal mental disorders 
appear to be associated more with behavioural than emotional problems in 
children. Sweeney and MacBeth confirmed in their review the negative effect 
of paternal depression prenatally, postnatally and during adolescence on 
offspring development, as well as internalizing and externalizing problems; 
the associations were stronger during early childhood, matching the 
hypotheses concerning sensitive periods in child development. Sweeney and 
MacBeth also noted several important mediators: paternal involvement, 
negative expressiveness, hostility and marital conflict.  

Barker et al. (2017) focused their review on paternal involvement and 
separated it into distinct domains: positive engagement in activities, warmth-
responsiveness, control, indirect care and process responsibility. This 
theoretical concept is also clinically interesting, because different domains of 
paternal involvement can also influence children’s psychosocial development 
in different ways. Moreover, Barker et al. suggested that in father–child 
interactions, engagement and withdrawal may be more important than 
sensitivity; in a video-recorded and coded father–child interaction, 3-month-
old babies were shown to have an increased risk of early externalizing 
behaviour at the age of 1 year if their fathers were disengaged (OR 5.3) or 
remote (OR 3.3) (Ramchandani et al., 2013).  



Review of the literature 

60 
 

In meta-analyses on the subject (Cheung and Theule, 2019; Connell and 
Goodman, 2002; Kane and Garber, 2004), and most recently that by Cui et 
al. (2020) researchers have consistently found associations between paternal 
depression and children’s internalizing and externalizing problems. Cheung 
and Theule (2019) studied the relationship between paternal depression and 
children’s externalizing problems and found a weak relationship (r = .15; 95% 
CI 0.13–0.18). Cui et al. compared the offspring of fathers with and without 
perinatal depression and reported children’s behavioural problems (meta-
estimate of OR 1.2; 95% CI 1.1–1.3), emotional problems (1.3; 95% CI 1.2–
1.4) and social problems (1.3; 95% CI 1.0–1.74) to increase in relation to 
paternal perinatal depression. However, the meta-analysis of Cui et al. was 
based on only 9 studies, of which 4 were from different birth cohorts 
(ALSPAC/UK; LSAC/Australia; MoBa/Norway and Generation-
R/Netherlands), and only LSAC and most of the ALSPAC studies were 
adjusted for maternal depression. In an older meta-analysis, Connell & 
Goodman (2002) reported that externalizing problems in the offspring were 
equally related to maternal and paternal psychopathology, whereas 
internalizing problems were more associated with maternal 
psychopathology; all average effect sizes were small. Kane and Garber (2004) 
reported in their meta-analysis mean effect sizes of 0.24 (95% CI .15–0.34) 
for internalizing, 0.19 (95% CI 0.11–0.28) for externalizing and 0.20 (95% CI 
0.09–0.30) for father–child conflict. In meta-analyses of Kane and Garber, 
the ages of children varied from 3 to 14 years, which makes the results more 
difficult to interpret. 

Studies from the ALSPAC cohort have reported that children whose 
fathers were depressed both pre- and postnatally had the highest risk of 
psychopathology at the age of 3.5 years (OR 3.6; 95% CI 2.1–6.1) and of total 
problems and a psychiatric diagnosis at the age of 7 (OR 2.5; 95% CI 1.2–5.4) 
(Ramchandani et al., 2008a). Sons were particularly affected; boys had an 
increased risk of conduct disorder at the age of 3.5 years (OR 2.1) if their 
father had postnatal depression, whereas the group with prenatally 
depressed fathers was not at increased risk. The effect can be long-lasting; 
Gutierrez-Galve et al. (2019) reported offspring of postnatally depressed 
fathers to be at risk of depression at the age of 18, even after adjusting for 
paternal age and education. This effect was seen in girls. The authors noted 
that paternal depression seemed to influence late emotional problems in girls 
at least partly via maternal depression. Maternal depression at 8 months 
explained 20% of the association between paternal depression postnatally 
and offspring depression, and furthermore, conduct problems at the age of 
3.5 years explained 10% of this association. 

Mechanisms by which paternal depression influences the offspring 
include direct genetic as well as epigenetic mechanisms (O’Donnell and 
Meaney, 2020). Paternal stress exposure has been shown to alter the sperm 
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microRNA content and thus reprogramme the HPA axis in the offspring 
(Rodgers et al., 2013). Based on animal studies, paternal stress prior to 
conception also influences DNA methylation patterns in the offspring, 
resulting in behaviour changes (Mychasiuk et al., 2013). While genetic 
influences are difficult to overcome, impaired parenting behaviour (reviewed 
by S. Wilson & Durbin, 2010) and paternal involvement (reviewed by 
Sarkadi, Kristiansson, Oberklaid, & Bremberg, 2008) offer a modifiable 
target for interventions.  

 

In Figure 2, we present the key outcomes in the offspring of fathers with 
perinatal depression. 
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Several mediators and moderators (Figure 3) for the association between 
paternal depression and emotional and behavioural problems in children 
have been proposed. Gutierrez-Galve et al. (2019) measured maternal and 
paternal depressive symptoms 8 weeks postnatally and child outcomes at the 
ages of 3.5 and 7 years (n > 13 000). They found family factors such as 
maternal depression and couple conflict to mediate two-thirds of the 
association between paternal depression and child outcomes at both ages. In 
contrast, in the case of maternal depression, family factors mediated less 
than 20% of the association. In the Gutierrez-Galve (ALSPAC) study, 
parental education and antisocial traits did not have a mediating role. Other 
suggested moderators include the child’s age, gender, year of publication of 
the study (levels of paternal involvement with children have risen) and the 
composition of families (two caregivers vs divorced/widowed/single parent) 
(Connell and Goodman, 2002). 

Finally, the treatment of paternal depressive symptoms is important: 
Tichovolsky, Griffith, Rolon-Arroyo, Arnold, & Harvey, (2018) demonstrated 
that reducing paternal depressive symptoms also ameliorated children’s 
depressive symptoms, whereas increasing paternal depression resulted in an 
increase in children’s symptoms during a 3-year follow-up. 

 

 
Figure 3. Mediational model of risk. Reprinted from The effects on paternal depression 

on child and adolescent outcomes: A systematic review, Sweeney & MacBeth, Journal of 
Affective Disorders 205 (2016) 44-59, with permission from Elsevier. 
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2.3.3 COMBINED EFFECT OF PARENTAL DEPRESSION ON 
OFFSPRING 

Exposure to two depressed parents has been repeatedly reported to 
increase the risk of adverse outcomes in children (Goodman & Gottlib 1999; 
Mezulis et al. 2004; Foley et al. 2001; Goodman et al. 1993; Dierker et al. 
1999; Reich 1993). Goodman and Gotlib (1999) found in their review of 
empirical evidence that fathers may either exacerbate the risk of 
psychopathology in children or protect them from the hazardous results of 
maternal depression. Mezulis et al. (2004) emphasized that the amount of 
time fathers spent with their infants had a key role: paternal depression 
indeed exacerbated the effect of maternal depression, increasing children’s 
internalizing symptoms, but this moderation was limited to fathers whose 
spent considerable (from medium to high amounts) time with their infants. 
The authors noted that if the mother is the primary caregiver, the adverse 
effects of maternal depression may not be compensated by small amounts of 
positive paternal involvement.  

Dierker et al. (1999) investigated parental mating types and the risk of 
psychopathology in children aged 7 to 17 years in a setting where parents had 
anxiety and/or substance use disorder. They reported a direct relationship 
between affected parents and the amount of psychopathology in children, 
particularly concerning anxiety disorders. However, the risk of conduct 
disorders was only elevated if both parents were affected. Foley et al. (2001) 
studied concordance in parental and offspring mental disorders in 850 twin 
families. Of note is that they personally interviewed the twins (aged 8 to 17 
years) and both parents. They found an association between parental 
depression, that was not comorbid or associated with a different spousal 
disorder, and depression and overanxious symptoms/disorder in the 
offspring. Maternal depression posed a higher risk than paternal depression 
for these symptoms in the offspring, but the risk was highest if both parents 
were affected. The risks were also higher for girls than boys, particularly 
concerning overanxious disorder. Foley et al. also stated that maternal 
depression was associated with an increased risk of conduct disorder and 
symptoms of oppositional-defiant symptoms if the father also had a history 
of alcoholism. This underlines the need for broader diagnostic evaluations in 
the family system if one family member presents with a mental disorder. 

Weismann et al. (2016) followed families (n = 91 in the first generation) 
for 30 years and studied whether parental depression can have affects lasting 
to the third generation. Grandchildren (n = 38) with both a depressed parent 
and grandparent were at highest (3-fold) risk of major depression. Recently, 
Pearson et al. (2019) investigated three generations in a Brazilian birth 
cohort. Psychiatric symptoms in grandmothers increased behavioural and 
emotional problems in their grandchildren as much as emotional symptoms 
in the mothers. Curiously, there was no evidence for associations with 
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paternal symptoms. Furthermore, the effects were substantially larger for 
maternal grandmothers when compared to paternal grandmothers. While 
the findings of Pearson et al. might relate to cultural differences (the 
maternal grandmother providing childcare during working hours, for 
example), it is unfortunate that families that might need and benefit most 
from warm and caring grandparental attendance in the children’s lives are 
also the ones at greatest risk of lacking such support. In the future, 
broadening the family context further from fathers to the inclusion of 
grandparents and their mental well-being would be fruitful areas for further 
investigations. 

 
Different parental disorders can lead to the same outcome in the children 

(equifinality), whereas the same parental mental disorder can lead to 
different psychiatric disorders in the offspring (multifinality); most studies 
have found evidence for the latter (revieved by van Santvoort, Koesum, & 
Reupert, 2015). Thus, the offspring of depressed parents may develop a wide 
range of mental disorders. However, parental anxiety disorders seem to be an 
exception to the rule of multifinality, as the offspring of anxious parents tend 
to particularly develop anxiety disorders themselves, but not other disorders 
(transgenerational concordance) (Floor van Santvoort et al., 2015).  

Reuben et al. (2015) reviewed the concept of resilience and possible 
protecting factors that help children survive despite parental depression. 
They concluded that the duration and timing of child exposure varies, and 
not all interventions appear to work for the children at highest risk. They also 
concluded that children are rarely able to escape without adversities in any 
life areas, and that resilience changes dynamically over time. Furthermore, 
we should separately evaluate different areas (social competence, school 
performance, emotional disturbances) and offer a wide range of protecting 
factors, particularly during sensitive development periods.  

Lastly, it should be noted that many parents continue to parent their 
children well despite having mental disorders. For example, how a parent 
manages to function despite suffering from depression has an influence. In a 
study by Rutton & Quinton (1984), approximately 1/3 of children of 
psychiatric patients showed transient problems, 1/3 long-lasting problems 
and 1/3 did not show emotional problems in a four-year follow-up. The 
severity and duration of parental depression, the level of social support, 
psychiatric symptoms in the other parent and the child’s temperament and 
characteristics all influence the outcome (Stein, 2014).  
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3 AIMS OF THE STUDY 

This doctoral study investigated parental depressive symptoms from 
pregnancy until two years postnatally, and the association of various risk 
factors such as prenatal sleeping problems with maternal depressive 
symptoms postnatally. In addition, the association of parental depressive 
symptoms with children’s emotional problems was investigated. 
 
Specific aims were as follows: 
 

1. To examine the associations of pre- and postnatal sleeping problems 
with postnatal depressive symptoms (Study I). 

 
2. To investigate a) whether insomnia symptoms across pregnancy 

predict postnatal depressive symptoms and b) the cumulative risk of 
postnatal depressive symptoms (Study II). 

 
3. To study a) maternal and paternal depressive symptom trajectories 

from late pregnancy until 2 years postnatally, and b) risk factors 
associating with a higher level of parental depressive symptoms 
(Study III). 

 
4. To assess how maternal and paternal depressive symptom trajectories 

associate with children’s emotional problems at the ages of two and 
five years (Study IV). 

 

 
Figure 4. Timescales, themes and birth cohorts in Studies I–IV. 

 



 

67 
 

4 MATERIALS AND METHODS 

4.1 THE CHILD-SLEEP COHORT (I, III, IV) 

Studies I, III and IV were conducted as part of the CHILD-SLEEP study 
(Figure 5), which is a population-based birth cohort recruited from 
Pirkanmaa Hospital District. The CHILD-SLEEP study is a collaborative 
research project between Tampere University Hospital and the University of 
Tampere, Helsinki University Hospital and the University of Helsinki, the 
National Institute for Health and Welfare and the University of Eastern 
Finland. The ethics committee of Pirkanmaa Hospital District approved the 
study protocol (9.3.2011, ethical research permission code R11032).  

The study protocol and recruitment are described in detail elsewhere 
(Paavonen et al., 2017). Recruitment took place between April 2011 and 
December 2012 at the local maternity clinics. The inclusion criterion was 
delivery at Tampere University Hospital, where approximately 5000 infants 
are born per year. As an exclusion criterion, only Finnish-speaking families 
were included in the study. In 2014, about 5% of the families in the target 
area spoke another language as their mother language. As a total of 8165 
infants were born in the target area during the recruitment process, the 
sample coverage was around 29% (Figure 6). 
 

 

 
Figure 5. The study design of the CHILD-SLEEP cohort. From Paavonen et al. (2017). 
Figure reproduced with permission from the authors and Elsevier.  
DNA = deoxyribonucleic acid, RNA = ribonucleic acid, ACG = actigraphy, PSG = 
polysomnography, Prev = prevention group, Cntrl = control group. 
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4.1.1 PARTICIPANTS 

 

 
Figure 6. Flow chart of the participants in the CS cohort 

 
In Study I, data were used from all the mothers who had completed both 

the prenatal (gw 32) and 3-month postnatal questionnaires, after excluding 
21 women who had completed the prenatal questionnaire after delivery. In 
Study III, we used all available data for mothers and fathers from gw 32 and 
3 months, 8 months and 24 months after delivery. In Study IV, we excluded 
five children with developmental disability/severe disorder and five twins, 
leaving a final sample of 939 children at age two. At age five, we excluded 
eight twins and six children with developmental disability or severe disorder, 
leaving a final sample of 700 children (128 of whom had not participated at 
age two). The characteristics of the participants are presented in Table 7 
(adults) and Table 8 (children). 
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Table 7. Sociodemographic and clinical characteristics of the participants in the CHILD-
SLEEP cohort. 

 
  Mothers  Fathers  
Measure  N=1670 Mean 

(SD) / % 
N=1604 Mean 

(SD) / % 
Age  1626 30.7 (4.6) 1436 32.5 (5.3) 
Previous 
children 

At least one 1527 52.7% 1386 54.4% 

Relationship 
status 

Lives with a partner 1397 98.6%   

Educational 
level 

None or some 
vocational training 
    
Vocational degree 
or polytechnic 
     
University 

1607 7.3% 
 
 
58.4% 
 
 
34.2% 

1531 11.0% 
 
 
59.3% 
 
 
29.7% 

Income level Low personal net 
income 

1609 23.1% 1543 6.9% 

Smoking  During pregnancy/ 
currently 

1640 5.8% 1555 18.1% 

Psychiatric 
disorders (life-
time) 

Depression 
Panic disorder 
Schizophrenia 
ADHD/ADD 
Other psyc. 
diagnoses 

1474 
1456 
1443 
1444 
1444 

14.4% 
6.3% 
0.4% 
0.7% 
2.8% 

1349 
1338 
1330 
1332 
1330 

7.1% 
3.4% 
0.4% 
1.0% 
2.1% 

Antidep. 
medication 
(SSRI/SNRI) 

Previous six months 
(asked at gw 32) 
3 months 
 

1635 
 
1398 
 

3.2% 
 
2.3% 
 

1557 
 
 
 

4.6% 
 
 
 

Sleep 
medication 
(daily/ almost 
daily) 

Gw 32 1646 0.3% 1567 
 

1.7% 

Depressive 
symptoms  
(CES-D) 
 

Gw 32 
3 months 
8 months 
24 months 

1640 
1415 
1291 
1038 

5.11 (3.50) 
4.63 (3.78) 
5.47 (4.08) 
5.51 (3.96) 

1557 
1316 
1196 
774 

3.76 
(3.14) 
3.75 
(3.23) 
4.10 
(3.56) 
4.73 
(3.48) 

CES-D ≥ 10 Gw 32 
3 months 
8 months 
24 months 

1640 
1415 
1291 
1038 

11.0% 
10.5% 
14.7% 
14.5% 

1557 
1316 
1196 
774 

5.1% 
5.2% 
6.9% 
10.2% 

ADHD = Attention Deficit/Hyperactivity Disorder; CES-D = Center for Epidemiological 
Studies Depression Scale; Gw = gestational week; SSRI = Selective serotonin reuptake 
inhibitors; SNRI = Selective serotonin and norepinephrine reuptake inhibitors  

 
At age two, 68% (645) of the child questionnaires were completed by the 

mother, 0.9% (9) by the father and 30% (286) by both parents. At age five, 
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69% (490) of the child questionnaires were completed by the mother, 1% (8) 
by the father and 25% (74) by both parents.  
 
 
Table 8. Children’s characteristics in the CHILD-SLEEP cohort 

 
  Girls  Boys  
Measure 2 years 

N=939 
5 years 
N=700 

 2 years 
n= 442  
 5 years 
n= 332 

Mean (SD) 
/ % (N) 

2 years 
n= 497 
5 years 
n= 368 

Mean (SD) / 
% (N) 

Birth weight (g)  431 3507.7 
(437.4) 

485 3635.0 (455.8) 

Gestational age 
(gw) 

 431 39.63 (1.22) 484 39.53 (1.32) 

Mean age when 
completed 
BITSEA (years) 

 423 2.04 (0.11) 460 2.05 (0.12) 

Emotional 
problems at 2 
years/ 
BITSEA 

Total  
Externalizing 
Internalizing 
 

441 
442 
441 

9.06 (5.34) 
2.81 (2.13) 
3.91 (2.87) 

494 
496 
493 

9.27 (5.15) 
3.33 (2.18) 
3.56 (2.83) 

Mean age when 
completed FTF 

 317 5.68 (0.56) 353 5.68 (0.53) 

Emotional 
problems at 5 
years/ 
SDQ 

Total 
Conduct  
Internalizing 

313 
313 
313 

7.62 (4.04) 
1.87 (1.50) 
1.50 (1.50) 

354 
354 
354 

8.39 (4.68) 
2.04 (1.65) 
1.28 (1.46) 

Emotional 
problems at 5 
years/ 
FTF 

Total 
Externalizing 
Internalizing 

317 
317 
317 

4.08 (4.03) 
2.56 (2.94) 
1.52 (1.71) 

354 
354 
354 

4.53 (4.67) 
3.03 (3.45) 
1.50 (1.85) 

BITSEA = Brief Infant Toddler Social Emotional Assessment; SDQ = Strengths and 
Difficulties Questionnaire; FTF = Five to Fifteen Questionnaire 

 

 

4.1.2 MEASURES 

4.1.2.1 Parental questionnaires (Studies I, III and IV) 

The Center for Epidemiological Studies Depression Scale (CES-D) (short 
version, 10 items) is a brief self-report questionnaire for measuring 
depressive symptoms derived from the original scale (Irwin et al., 1999; 
Radloff, 1977). The items are rated on a four-point Likert scale. Three of the 
items were reverse scored, after which the items were summed, a higher 
score indicating a higher level of depressive symptoms (range 0–30). A cut-
off point of ≥10 was used to indicate increased depressive symptoms 
(Grzywacz et al., 2006). Cronbach’s alpha for the sum score was 0.78 for 
mothers and 0.77 for fathers. 
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The Basic Nordic Sleep Questionnaire (BNSQ) (21 items) is a self-report 
scale of sleep latency, nocturnal sleep duration, sleep quality, night 
awakenings and other insomnia symptoms during the previous three months 
(Partinen and Gislason, 1995). Most of the questions are rated on a five-point 
Likert scale rated from 1 (never or less than once per month) to 5 (daily or 
almost daily). Sleep quality (“How well have you been sleeping?”) is rated as 
follows: 1 =well, 2 = rather well, 3 = neither well nor badly, 4 = rather badly 
and 5 = badly. The items were dichotomized to two times per week or less vs 
three times per week or more; sleep latency was dichotomized at a cut-off of 
≥20 minutes, and sleep duration to ≤6 hours and ≤7 hours. Sleep loss was 
defined as the difference between sleep need and average sleep duration. If 
the difference between these was more than two hours, sleep loss was 
considered to be clinically relevant. Daytime tiredness was measured with a 
separate question: “Do you consider yourself more tired than other people of 
your age during the daytime?” The answers were dichotomized to “yes, 
almost always” and “often” vs “no” and “I don’t know”. The BNSQ sum score 
(range 0–5) comprised the dichotomized five items, including difficulty 
falling asleep, night awakenings per week, night awakenings per night, too 
early awakenings and poor sleep quality. A score of four or more indicated 
several frequent sleep problems and was used as a cut-off.  

The Epworth Sleepiness Scale (ESS) (8 items) is a self-report 
questionnaire for sleepiness (Johns M. W., 1991). The questions were rated 
on a four-point Likert scale (from 0 = would never doze to 3 = high chance of 
dozing) and the sum score of items (range 0–24) was dichotomized at the 
cut-off level of ≥11 to indicate increased sleepiness. Cronbach’s alpha for the 
sum score was 0.65 for mothers and 0.69 for fathers. 

The Spielberg Trait Anxiety Scale (STAI) (short version of STAI-T, 6 
items) is a self-report questionnaire for anxiety (Bieling et al., 1998). The 
items on the four-point Likert scale were summed (range 4–24), and a cut-
off level of ≥12 (90th percentile) was used to indicate an increased level of 
anxiousness. Cronbach’s alpha for the sum score was 0.78 for mothers and 
0.77 for fathers. 

The Perceived Stress Scale (PSS) (5 items) is self-report five-point Likert 
scale for measuring stress (Cohen et al., 1983). In this study we used a 5-item 
version of the original scale. Two of the items we reverse scored, after which 
the items were summed (range 0–20). A cut-off level of ≥10 was used to 
indicate increased stress levels. Cronbach’s alpha for the sum score was 0.69 
for mothers and 0.63 for fathers. 

The List of Threatening Experiences Scale (LTE) is a self-report of 11 
adverse life events (such as a financial crisis, the death of a relative, 
separation due to marital difficulties) (Brugha and Cragg, 1990). We 
calculated a dichotomized variable of ≥2 distressing events (range 0–11).  

Family atmosphere was measured using a Likert-type seven-point scale 
(Paavonen et al., 2017) (e.g. safe (1)–unsafe (7); tense (1) – cosy (7)). Three of 
the items were reverse scored. A sum score of the items was calculated (range 
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7–49) and dichotomized at ≤35 points (10th percentile) to indicate a poor 
family atmosphere. Cronbach’s alpha was 0.86 for women and 0.84 for men. 
As part of the gw 32 prenatal questionnaires, we obtained sociodemographic 
background information from the parents. The parental education level was 
divided into three categories: 1 = none or some vocational training, 2 = 
vocational degree or polytechnic/ university of applied sciences and 3 = 
university. Income level was rated as “low” if the personal net income was 
below 1000 euros per month. Maternal smoking was rated “yes” if the 
mother had smoked at least once during the previous six months and rated 
“yes” for fathers if they were current smokers. Parents were also asked about 
their current somatic disorders/disabilities (yes/no), lifetime psychiatric 
diagnoses (yes/no) and usage of SSRI/SNRI medication during the previous 
six months (yes/no). The number of previous children was divided into three 
categories: o vs 1 vs 2 or more previous children. Psychiatric disorders 
diagnosed by a physician were categorized as 1 = never, 2 = earlier and 
3 =current. 
 

4.1.2.2 Children’s questionnaires (Study IV) 

The Brief Infant Toddler Social Emotional Assessment (BITSEA) (42 
items) is a questionnaire for assessing children’s social and emotional 
problems and competence (Briggs-Gowan et al., 2004). The items are rated 
on a three-point Likert scale, a higher score indicating a higher risk of 
emotional/behavioural problems. In study IV, we used the subscales of total 
emotional problems (31 items, scale range 0–62), which comprises 
externalizing problems (7 items) such as overactivity, aggression and 
defiance, and internalizing problems (14 items) such as anxiety and 
depressive behaviour. Sum scores for all the subscales were calculated, a 
higher score indicating a higher level of problems. Cronbach’s alpha was 
0.752 for total problems, 0.62 for externalizing problems and 0.66 for 
internalizing problems. 

The Strengths and Difficulties Questionnaire (SDQ) (25 items) is a 
screening tool for children’s social and emotional problems (Goodman, 
1997). The total difficulties score (20 items, scale range 0–40, a higher score 
indicating a higher level of problems) comprises subscales for 
hyperactivity/inattention (5 items), conduct (5 items), emotional (5 items) 
and peer-relationship (5 items) problems. Parents rated the items on a three-
point Likert scale, and five of the items were reverse scored. Cronbach’s 
alpha was 0.77 for the hyperactivity/inattention subscale, 0.58 for conduct 
problems, 0.55 for emotional problems, 0.47 for peer relationship problems 
and 0.74 for the 20-item total difficulties score.  

The Five to Fifteen questionnaire (FTF) (181 items) is a parent-reported 
screening tool for the risk of children’s motor, cognitive and emotional 
problems (Kadesjö et al., 2004). In Study IV, we used the subscale of 



 

73 
 

emotional/behavioural problems total score (25 items, scale range 0–50, a 
higher score indicating a higher level of problems), which can be further 
divided into externalizing (13 items) and internalizing problems (12 items), 
with three response alternatives for each item. Cronbach’s alpha was 0.84 for 
externalizing problems, 0.59 for internalizing problems and 0.83 for the total 
emotional/behavioural problems subscale. 

Birth weight was obtained from hospital registries. 
 

4.2 THE FINNBRAIN COHORT (II) 

Study II was conducted as part of the FinnBrain birth cohort study 
(www.finnbrain.fi) (Karlsson et al., 2018). The FinnBrain cohort (Figure 7) 
is a general population-based cohort recruited in the area of Turku 
University Hospital District and the Åland Islands in Finland between 
December 2011 and April 2015. Research nurses recruited the families from 
three maternity welfare clinics after the pregnancy ultrasound visit. As 
inclusion criteria, sufficient knowledge of Finnish or Swedish and normal 
results in pregnancy ultrasound screening were required. Approximately 70% 
of the informed families agreed to participate in the study.  

The Ethics Committee of the Hospital District of Southwest Finland 
approved the study design (ETMK 57/180/2011, 14.6.2011 § 168) and parents 
also gave their written informed consent on behalf of their unborn child.  
 

 
Figure 7. Study design of the FinnBrain cohort. Printed with permission from Linnea and 
Hasse Karlsson. 
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4.2.1 PARTICIPANTS 

 
A total of 3808 women decided to participate in the birth cohort. In Study 

IV, we used maternal prenatal questionnaires completed in gw 14, 24 and 34 
and a questionnaire completed 3 months postnatally. Responses to the three-
month postnatal questionnaire were required for all the included 
participants, leaving a final sample size of 2157 women at gw 14, 2169 at gw 
24, 2136 at gw 34 and 2271 women 3 months postpartum. Registry data on 
social and medical issues and benefits (for example, www.kela.fi, 
www.tilastokeskus.fi, www.thl.fi) were available for the baseline participants. 

The flow of the study and the sociodemographic and clinical 
characteristics of the participants are presented in Figure 8 and Table 9. 

 
Figure 8. Flow chart adapted from Karlsson et al. 2018 Cohort Profile: The FinnBrain 

Birth Cohort Study (Karlsson et al., 2018). 
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Table 9. Sociodemographic and clinical characteristics of the participant mothers in the 
FinnBrain cohort 

 
Measure  N Mean 

(SD)/ % 
Age At delivery 2271 30.64 (4.48) 
Previous 
children 

At least one 2146 
 

46.8% 

Relationship 
status 

Married 
Lives with a partner (gw 34) 

2271 
 

55.7% 
97.2% 

Educational 
level a 

Mid/low 
High/voc 
High 

2151 33.7% 
30.2% 
36.2% 

Monthly 
income level 

≤€1000 
€1001-2000 
≥€2001  

2150 21.0% 
50.2% 
28.8% 

Smoking 
during 
pregnancy 

Early pregnancy 
Late pregnancy 

2270 8.5% 
5.3% 

Psychiatric 
disorders 
(life-time) 

Depression 
Anxiety disorder 
Eating disorder 
Psychotic disorder 
ADHD/ADD 
Alcohol dependency 
Drug dependency 

2152 12.4% 
5.6% 
5.0% 
0.2% 
0.1% 
0% 
0.3% 

Antidep. 
medication 
(SSRI/SNRI 
or other) 

Gw 14 
Gw 34 

2129 
2097 

3.0 + 0.2% 
2.9 + 0.2% 

Sleep 
medication 
 

Gw 14 
Gw 24 
Gw 34 

2115 
2160 
2126 

0.8% 
0.5% 
0.9%  
 

Depressive 
symptoms 
(EPDS) 
 

Gw 14 
Gw 24 
Gw 34 
3 months postpartum 

 4.97 (3.90)  
4.74 (3.98)  
4.74 (4.01)  
4.26 (3.82) 

EPDS ≥ 11 Gw 14 
Gw 24 
Gw 34 
3 months postpartum 

2126 
2163 
2129 
2244 

8.9 % 
9.2% 
9.3% 
7.0% 

a 1 = mid/low (vocational school/matriculation examination or less), 2 = high/voc (college/university of 
applied sciences) and 3 = university; EPDS = Edinburgh Postnatal Depression scale; ADHD = 
Attention Deficit/ Hyperactivity Disorder; SSRI/SNRI = Selective serotonin and norepinephrine 
reuptake inhibitors  

4.2.2 MEASURES 

 
The Edinburgh Postnatal Depression Scale (EPDS) (10 items) is a self-

report 4-point Likert scale for assessing depressive symptoms during the 
previous two weeks (Cox et al., 1987). Seven of the items were reverse scored. 
A cut-off level of ≥11 for the sum score (range 0–30) was used to indicate 
increased depressive symptoms. The EPDS has been widely used and 
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validated for both ante- and postnatal depression (Eberhard-Gran et al., 
2001; Kozinszky and Dudas, 2015). In this study, Cronbach’s alpha for the 
sum score was 0.81.  

The anxiety subscale of the Symptom Checklist 90 (SCL-90) (10 items) is 
a five-point Likert scale for anxiety symptoms (Derogatis et al., 1973). After 
summing the items, the sum score was dichotomized at ≥10 points, a higher 
score indicating a higher level of anxiousness. The scale has also been 
validated in Finland (Holi et al., 1998). Anxiety was measured at each 
pregnancy time point (gw 14, gw 24 and gw 34). In this study, Cronbach’s 
alpha for the sum score was 0.83.  

The Basic Nordic Sleep Questionnaire (BNSQ) (21 items) (Partinen and 
Gislason, 1995) was also used to measure sleep in the FinnBrain cohort. The 
items were dichotomized as described above (Chapter 4.1.2.1). BNSQ items 
were measured at each pregnancy time point (gw 14, gw 24 and gw 34). 
The Athens Insomnia Scale (AIS) (8 items) is a self-assessment scale for 
sleep difficulties based on the ICD-10 criteria (Soldatos et al., 2000). We 
dichotomized the items “sense of well-being during the day” and “functioning 
(physical and mental) during the day” as follows: 0 = normal, 1 = slightly 
decreased vs 2 = markedly decreased and 3 = highly decreased. Women’s 
subjective well-being and functioning were assessed at gw 14, gw 24 and gw 
34. A question concerning the amount of sleep was dichotomized as 0 and 1 
(= ‘sufficient’ and ‘slightly insufficient’) or 1 and 2 (= ‘markedly insufficient’ 
and ‘very insufficient or did not sleep at all’). 

Educational level was divided into three categories as follows: 1 = 
mid/low (vocational school/matriculation examination or less), 2 = high/voc 
(college/ university of applied sciences) and 3 = university. 

Income level was asked about as part of the gw 14 questionnaire and 
categorized as follows: personal net monthly income ≤€1000 vs €1001–2000 
vs ≥€2001. Smoking during pregnancy (early/late) was dichotomized to 
“yes” if women had reported smoking in either the national registry or 
prenatal questionnaires. 

Physical illnesses/disabilities and the lifetime history of depression and 
other psychiatric disorders (yes/no) were asked about as a part of the 
baseline questionnaire. Registry data concerning medical and social issues 
were available for the baseline participants (www.thl.fi, www.kela.fi, 
www.tilastokeskus.fi).  
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4.3 STATISTICAL METHODS 

In all the analyses, two-tailed p-values <0.05 were considered statistically 
significant. We calculated 95% confidence intervals (CI) for odds ratios (OR) 
and adjusted odds ratios (AOR). 

 

4.3.1 STUDY (I)  
In Study I, we first compared sleep latency, sleep duration, sleep need, 

several insomnia symptom variables, the BNSQ sum score and ESS score (11 or 
more) between women with/without postnatal depressive symptoms (CES-D 
</≥ 10 three months after delivery). We used either the independent samples t-
test or chi-squared test for independence (with Yates’ continuity correction), 
depending on whether the measure of interest was continuous or not. 
McNemar’s test or the paired-samples t-test was used to study differences in 
sleep variables between two time points. As a measure of the effect size, we used 
either Cohen’s d or Cramer’s V, depending on the variable type.  

Next, we conducted logistic regression analyses using CES-D ≥ 10 three 
months postpartum as the dependent variable and dichotomized prenatal (gw 
32) sleeping variables as independent variables. Each prenatal insomnia 
symptom variable was investigated separately in the model. We controlled for 
background variables (maternal age, education, number of children living in the 
family, smoking during pregnancy, general health), depressive symptoms 
during pregnancy (CES-D ≥ 10 at gw 32) and a lifetime history of depression. 
Separately, we investigated cross-sectionally the associations of postnatal 
sleeping problems with postnatal depressive symptoms (both 3 months after 
delivery). As a sensitivity test, we repeated the analyses with linear regression 
models and the postnatal CES-D score without the sleep item (“my sleep was 
restless”). IBM Statistical Package for Social Sciences (SPSS) (IBM Corp., 2017) 
24 and a two-tailed alpha level of 0.05 was used for the analyses. 

 

4.3.2 STUDY (II) 

In Study II, we first conducted logistic regression analyses separately for 
each time point (T1–T3) and each explanatory dichotomized sleep variable, 
similarly to Study I, to assess whether different manifestations of insomnia 
increased the risk of postnatal (T4) depressive symptoms. The models were 
adjusted for mother’s age, parity, education and income levels, as well as 
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somatic illnesses/conditions. IBM Statistical Package for Social Sciences SPSS 
(version 25) and a two-tailed alpha level of 0.05 was used for the analyses. 

Next, using the statistical software tool R (version 3.6.1, DescTools package, 
R Core Team, 2019), we constructed predictive models (a second series of 
logistic regression) to assess the risk of postnatal depressive symptoms (EPDS ≥ 
11 at T4). First, the best predictive models for each time point (T1, T2 and T3) 
were formulated (Table 2 in Study II). We used the dichotomized sleep 
variables, depression (EPDS score ≥ 11) and anxiety (SCL ≥ 10) scores at the 
concurrent time point as the explanatory variables. The background factors 
(mother’s age, parity, education, income and somatic illnesses/conditions) were 
also included in the model at time point T1. The complete case data (n = 1504) 
for participants were used in these analyses. The best model for each time point 
was selected based on the smallest Akaike information criterion (AIC) (Akaike, 
1973). Nagelkerke (Nagelkerke, 1991) and McFadden (McFadden, 1974) were 
used to assess how well the models predicted the risk of increased postnatal 
depressive symptoms.  

Next, cumulative models combining the best predictive models for each time 
point were constructed. We aimed to explore how much the follow-up data from 
time points T2 and T3 improved the model fit and its predictive value compared 
to the original model at time point T1. The three best-fitting models from time 
points T1, T2 and T3 were combined to construct models T1+T2 and T1+T2+T3. 
The logic was to simulate the clinic situation where, at the first pregnancy 
assessment, only information concerning the psychiatric and clinical history, as 
well as measures from early pregnancy, would be available. As the pregnancy 
progresses, more measurement information becomes available from later 
pregnancy time points.  

Finally, we constructed heat maps to demonstrate the accumulation of risk 
for postnatal depressive symptoms. Odds ratios (OR) relative to the lowest risk 
category were calculated for various risk groups. In the first heat map (T1), we 
report the best predictive model for T1, in the second heat map the best 
combined model for T1+T2 and in the third heat map the best combined model 
for T1+T2+T3.  

Attrition analysis was performed to compare women who participated at T4 
and at least once at T1, T2 or T3 (n = 2224) versus women who dropped out (n 
= 1004). The drop-out rate was higher for women with higher depressive 
symptoms (EPDS > 10), anxiety (SCL > 10) and lower educational and income 
levels (p < 0.05), whereas concerning a lifetime history of depression, no 
difference was seen between the groups. 
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4.3.3 STUDY (III) 

Latent profile analysis (LPA) (Gibson, 1959) was applied to parental 
depressive symptom scores (CESD-D) from gw 32 until 24 months postpartum 
to identify different longitudinal pathways in time for parental perinatal 
depressive symptoms. The criteria to determine the best number of trajectories 
were Bayesian Information Criteria (BIC), sample-size adjusted BIC (A-BIC), 
the Vuong-Lo-Mendell-Rubin likelihood ratio test (VLMR), Lo-Mendell-Rubin 
Adjusted likelihood ratio test (LMR-A) and bootstrapped likelihood ratio test 
(BLRT). As an inclusion criterion, we required at least one CES-D sum score 
from the four assessment points (1670 mothers and 1604 fathers). We handled 
attrition using full information maximum likelihood (FIML) estimation 
(Allison, 2003). 

Using logistic regression models, we assessed whether prenatal risk 
factors/parental characteristics were associated with higher parental depressive 
symptom trajectories (increased depressive symptoms). Univariate analyses 
were first run and multivariate analyses were then conducted using backward 
stepwise selection. We used IBM SPSS Statistics 25 and Mplus 7.1 software 
(Muthen and Muthen, 1998) for analyses. 

 

4.3.4 STUDY (IV) 

In Study IV, we combined the stable three-class maternal and paternal 
depressive symptom trajectories constructed in Study III into four combined 
parental groups: in Group 1, neither parent was depressive; in Group 2, only 
mothers were persistently depressive, while fathers were not; in Group 3, only 
fathers were persistently depressive and mothers not; and in Group 4, both 
parents were persistently depressive. Individuals belonging to stable 
intermediate and stable high depression trajectory groups in separate three-
class solutions were considered as “depressive”, whereas parents belonging to 
stable low trajectories were considered as “non-depressive”. 

Next, we constructed general linear models using children’s emotional 
symptoms (BITSEA total/externalizing and internalizing problems scores at age 
2 and SDQ total/conduct/internalizing and FTF total/ externalizing/ 
internalizing problem scores at age 5) as dependent variables and parental 
depressive symptom groups (1–4) as explanatory variables. Tests were 
performed separately for the two-year and five-year time points. Either the 
Tamhane or Bonferroni test was used in post hoc comparisons, depending on 
the homogeneity of variances in the parental groups. Interaction effects 
between parental depression and child gender were examined. In sensitivity 
testing, we also repeated the analyses using non-parametric (Kruskal-Wallis) 
models and transformed (square root/log10 transformation) the dependent 
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variables to obtain more normally distributed dependent variables. The main 
results remained unchanged.  

Then, we adjusted the models for background variables: maternal age, 
education, income and the number of previous children, as well as paternal age, 
education and income, and in the second step additionally for the child’s 
gestational age, birth age, gender and age when the BITSEA/FTF 
questionnaires were completed. We used either the Bonferroni or Tamhane T2 
test for post hoc comparisons in the adjusted models.  

Finally, general linear models were constructed to study the associations of 
separate maternal and paternal three-class trajectories with child emotional 
problems (at age 2 and age 5), with child emotional problems serving as the 
dependent variables and child gender and parental three-class depressive 
symptom trajectories as explanatory variables. IBM SPSS 25 was used in all 
analyses. 
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5 RESULTS 

5.1 SLEEPING PROBLEMS AS A RISK FACTOR FOR 
POSTNATAL DEPRESSIVE SYMPTOMS (I, II) 

5.1.1 EARLY PREGNANCY (II) 

For the FinnBrain birth cohort, the occurrence of different sleep problems 
during pregnancy is reported in detail elsewhere (Aukia at al. 2020). Only 
3.6% (n = 107) of women had a BNSQ sum score of 4 or more, indicating 
several sleeping problems occurring over three times per week during the 
previous three months. Altogether, 76.8% (n = 2317) of women reported 
waking up at least 3–5 nights per week, while 13.6% (n = 410) reported 
waking up three or more times per night. Sleep latency was reported by 
25.8% (n = 775) of women to be 20 minutes or more. When women were 
given an opportunity to freely describe their sleeping difficulties, many 
reported being repeatedly woken by their first-born or other children, 
sometimes their husband snored, many reported thoughts spinning in their 
minds and having difficulties falling asleep at night because of this. Many 
needed to urinate repeatedly during the night and had difficulties falling 
asleep after going to the lavatory. Nightmares were the main reason for sleep 
difficulties for 12 women, and many also reported job-related or other types 
of stress. Of all mothers, 7.3% (n = 216) reported snoring over three 
times/week in early pregnancy, whereas only 10 mothers (0.3%) reported 
sleep apnoea more than 3 times per week. In total, 6.8% (n = 205) of mothers 
reported sensations of restless legs more than three times per week, and six 
mothers reported restless legs to be the main cause of sleep difficulties. There 
was a statistically significant correlation (Pearson’s chi-squared 16.7, 
likelihood ratio 15.3, p <0.001) between sleep latency of over 20 minutes and 
restless legs over 3 times/week.  
 

The following sleep variables in early pregnancy associated with postnatal 
depressive symptoms after adjusting for background characteristics and 
simultaneous depressive symptoms: long sleep latency, frequent night 
awakenings, subjectively insufficient total sleep time, decreased well-being 
and decreased functional ability (Table 10). All data were included in the 
analyses (n = 2224). 
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Table 10. Logistic regression analysis of sleep-related variables in early pregnancy (T1, gw 
14) vs postnatal depressive symptoms (EPDS ≥ 11 points three months postpartum as the 
dependent variable) in the FinnBrain birth cohort.  

 
Sleep 
variables 
at gw 14 

 OR  95% CI p AOR 95% CI p 

Sleep 
latency 

≥20 min 
 

2.33  1.65–3.29 <0.001 1.87 1.29–2.71 0.001 

Night 
awakenings 

≥3x/night 2.22 1.47–3.35 <0.001 1.86 1.20–2.87 0.005 

Early 
morning 
awakenings 

≥3x/week 1.77 1.04–3.02 0.037 1.46 0.83–2.57 0.194 

Sleep quality  rather 
poor/poor 

2.07 1.37–3.11 0.001 1.50 0.96–2.34 0.073 

Short sleep ≤6 h 2.21 1.20–4.07 0.011 1.32 0.68–2.58 0.412 
Short sleep ≤7 h 1.31 0.91–1.89 0.145 1.13 0.77–1.66 0.539 
Insuff. total 
sleep time  

Yes 2.51 1.58–4.01 <0.001 1.86 1.13–3.06 0.015 

Decreased 
well-being 

Yes 3.11 2.03–4.75 <0.001 1.93 1.21–3.09 0.006 

Decreased 
functioning 

Yes 2.99 1.90–4.72 <0.001 1.91 1.17–3.17 0.011 

AOR: adjusted for background variables (mother’s age when the child was born; 
primi/multipara; education, three classes; income, three classes; somatic disease/disability) 
and simultaneous depressive symptoms (EPDS ≥11 at gw14) 

 
 

5.1.2 MIDDLE PREGNANCY (II) 

 
In middle pregnancy, 4.1% (n = 110) of the women had a BNSQ sum score 

of 4 or over. Altogether, 77.4 % (n = 2121) of women reported waking up at 
least 3–5 nights per week, while 15.5% (n = 423) woke four or more times per 
night. In middle pregnancy, 27.2% (n = 744) of women had a sleep latency of 
20 minutes or more. Snoring was reported to occur daily in 5.2% (n = 142) of 
women. Sensations of restless legs were reported by 11.0% (n = 300) of 
women three or more times per week.  

 
In middle pregnancy, only the following variables associated with 

postnatal depressive symptoms (EPDS ≥ 11 points three months postpartum) 
after adjustments: insufficient total sleep time, decreased well-being and a 
decreased functional ability (Table 11).  

 
 
 
 
 
 
 
 



 

83 
 

Table 11. Sleep-related variables in middle pregnancy (T2) vs postnatal depressive 
symptoms in the FinnBrain birth cohort. 

 
Sleep 
variables 
at gw 24 

 OR  95% CI p AOR 95% CI p 

Sleep latency ≥20 min 1.77 1.24–2.52 0.002 1.26 0.85–1.86 0.258 
Night 
awakenings 

≥3x/night 1.70 1.12–2.58 0.013 1.35 0.86–2.12 0.199 

Early morning 
awakenings 

≥3x/week 1.42 0.81–2.48 0.221 0.89 0.48–1.66 0.714 

Sleep quality  

 
rather 
poor/poor 

2.16 1.46–3.21 <0.001 1.43 0.92–2.22 0.115 

Short sleep ≤6 h 1.68 0.90–3.13 0.105 0.91 0.45–1.83 0.781 
Short sleep ≤7 h 1.49 1.05–2.12 0.024 1.33 0.91–1.94 0.136 
Insuff. total 
sleep time  

Yes 3.27 2.11–5.07 <0.001 1.99 1.21–3.28 0.007 

Decreased 
well-being 

Yes 4.40 2.81–6.89 <0.001 2.23 1.31–3.79 0.003 

Decreased 
functioning 

Yes 3.25 2.11–5.01 <0.001 2.02 1.24–3.29 0.005 

AOR: adjusted for background variables (mother’s age when the child was born; 
primi/multiparity; education, three classes; income, three classes; somatic 
disease/disability) and simultaneous depressive symptoms (EPDS ≥ 11 at gw 24). 

 
 

5.1.3 LATE PREGNANCY (I, II) 

 
Sleeping problems increased in late pregnancy, as 11.2% (n = 283) of the 

women in the FB cohort and 9.8% (n = 161) in the CS cohort reported a 
BNSQ sum score of 4 or over. Moreover, 92.3% (n = 2348) (FB)/94.9% 
(n = 1581) (CS) of women reported waking up at least 3–5 nights per week, 
and 36.0% (n = 889) (FB)/36.2% (n = 602) (CS) woke three times or more 
per night. Sleep latency was more than 20 minutes for 36.0% (n = 910) 
(FB)/22.1% (n = 362) (CS) of women. Snoring increased and was reported 
daily by 8.5% (n = 212) (FB)/8.8% (n = 142) (CS) of women. Sensations of 
restless legs were reported by 17.3% (n = 438) (FB) of women more than 
three times per week.  

 
Logistic regression analysis was performed utilizing postnatal depressive 

symptoms as the dependent variable (EPDS ≥11 (FB)/CES-D ≥10 (CS)) and 
individual sleep variables as the independent variables.  

In late pregnancy, at gw 32 (CS)/34 (FB), sleep latency of >20 min, poor 
sleep quality and short sleep of less than 7 hours associated with postnatal 
depressive symptoms in both birth cohorts (Table 12, Table 3 in the Study I 
and Online Resource 1, Table c in the Study II). Moreover, an insufficient 
total sleep time in the FB cohort, and tiredness during the day, sleep loss of 
≥2 hours and short sleep of ≤6 hours in the CS cohort also had a similar 
association.  
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5.1.4 THREE MONTHS POSTNATALLY (I) 

 
Three months postnatally, 6.4% (n = 84) of all women had a BNSQ sum 

score of over 4, and the difference between non-depressed and depressed 
women was clear: 4.4% (n = 51) of women without depressive symptoms 
versus 24.1% (n = 33) of women with concurrent depressive symptoms 
(Study I, Table 2). Of the women showing depressive symptoms postnatally, 
30.1% (n = 43) reported difficulty falling asleep more than three times per 
week, whereas only 5% (n = 62) of the non-depressive mothers had the same 
complaint.  

 
Postnatally, 44% (n = 579) reported waking up at least once every or 

almost every night, and 44% (n = 579) of women woke three times or more 
per night. Sleep latency was more than 20 minutes for 15.1% (208) of 
women.  

 
Three months postnatally, almost all investigated sleep variables 

associated with concurrent depressive symptoms in the CS cohort (Table 13 
and Table 4 in the Study I).  
 
 
Table 13. Sleep variables three months postnatally vs postnatal depressive symptoms in the 
CS birth cohort. 
 
Sleep 
variables 3 
months 
postnatally 

 OR  95% CI p AOR 95% CI p 

Difficulty 
falling asleep 

Yes 8.19 5.28–12.71 <0.001 7.93  4.76–13.20 <0.001 

Sleep latency >20 min 4.78 3.27–6.97 <0.001 4.93 3.20–7.59 <0.001 
Night 
awakenings 

≥3x/night 1.92 1.34–2.74 <0.001 2.09 1.41–3.09 <0.001  

Early morning 
awakenings 

≥3x/week 3.25 2.02–5.23 <0.001 3.68 2.19–6.20 <0.001 

Sleep quality  
 

rather 
poor/poor 

5.26 3.68–7.54 <0.001 5.28 3.56–7.82 <0.001 

Short sleep ≤6 h 3.53 2.38–5.24 <0.001 4.09 2.62–6.39 <0.001 
Short sleep ≤7 h 2.23 1.56–3.18 <0.001 2.74 1.83–4.10 <0.001 
Tiredness 
during the day 

Yes 5.45 3.70–8.01 <0.001 5.49 3.59–8.37 <0.001 

ESS ≥ 11 1.61 0.87–2.98 0.132 1.68 0.87–3.24 0.123 
Sleep loss ≥ 2 h 3.71 2.50–5.51 <0.001 3.71 2.39–5.75 <0.001 

AOR: adjusted models controlled for age, educational level in three classes, number of 
children living in the family, smoking during pregnancy, and general health. 
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5.1.5 ACCUMULATION OF RISK FOR POSTNATAL DEPRESSIVE 
SYMPTOMS (II) 

 
The cumulative risk models for time points T1, T1+T2 and T1+T2+T3 are 

presented in Table 14 and Table 2 in the Study II. The best model was 
selected by assessing the best predictive value and the smallest Akaike 
information criterion (AIC), with the variables being removed from the 
model until no further reduction could be achieved. In early pregnancy (T1), 
multiparity, a low income level, a history of depression, sleep latency over 20 
minutes and over 3 awakenings per night, as well as decreased functioning, 
anxiety and depressive symptoms in early pregnancy best predicted postnatal 
depressive symptoms. In middle pregnancy, anxiety and depressive 
symptoms at T2 were included. In addition, in the most comprehensive 
model for late pregnancy, insufficient sleep at T3 as well as depressive 
symptoms in late pregnancy were included in the best-fitting model.  
 
 
Table 14. Cumulative model predicting postnatal depressive symptoms in the FB cohort. 

 
Measure 

T1  T1+T2  T1 +T2 +T3  
AIC 

675.549  660.136  633.878  
Variable Beta (SE) p Beta (SE) p Beta (SE) p 
Intercept -5.237 (0.537) <2E-16 -6.023 (0.575) <2E-16 -6.231 (0.515) <2E-16 
Parity 0.677 (0.226) 0.003 0.605 (0.228) 0.008 0.355 (0.237) 0.134 
Income 1 0.495 (0.281) 0.080 0.398 (0.286 0.164 - - 
Income 2 

-0.085 (0.341) 0.804 -0.091 (0.344) 0.790 - - 
History of 
depression 

0.937 (0.257) <0.001 0.906 (0.257) <0.001 0.801 (0.265) 0.003 

Sleep latency 
≥20 min T1 

0.440 (0.235) 0.062 0.504 (0.235) 0.032 0.425 (0.239) 0.075 

Night 
awakenings 
>3x/ night T1 

0.423 (0.276) 0.126 - - - - 

Decreased 
funct. T1 

0.603 (0.296) 0.042 - - - - 

Anxiety T1 0.775 (0.340) 0.023 0.576 (0.341) 0.090 0.633 (0.314) 0.044 
EPDS ≥ 11 T1 

0.851 (0.311) 0.006 0.649 (0.320) 0.043 - - 
Decreased 
funct. T2 

- - 0.773 (0.279) 0.006 0.688 (0.286) 0.016 

EPDS ≥11 T2 
 

  0.938 (0.284) <0.001 0.671 (0.292) 0.021 

Insuff. sleep T3 
    0.650 (0.275) 0.018 

EPDS ≥ 11 T3     1.363 (0.270) <0.001 

AIC = Akaike information criterion; EPDS = Edinburgh Postnatal Depression scale. Income = 

personal net monthly income ≤€1000 vs €1001–2000 vs ≥€2001. 

 

 

Figures 1A and 1B and 1C in Study II display heat maps of the cumulative 
models in early, middle and late pregnancy. The accumulation of risk rather 
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than individual risk factors increase the risk of developing postnatal 
depressive symptoms.  
 

The cumulative models were able to explain increased postnatal 
depressive symptoms as follows: Model T1, 14.9% (Nagelkerke 0.149); Model 
T1+T2, 17.4% (Nagelkerke 0.174); and Model T1+T2+T3, 21.2% (Nagelkerke 
0.212). 

 
In sensitivity analysis, we repeated the predictive model analyses after 

removing the sleep item “I have been so unhappy that I have had difficulty 
sleeping” from EPDS sum score. The main result remained the same (Online 
Resource 2 in the Study II), with some small changes (for example, frequent 
night awakenings at T1 were no longer associated with postnatal depressive 
symptoms). 

 

.
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5.2 PARENTAL PERINATAL DEPRESSIVE SYMPTOMS 
(III, IV) 

Maternal depression scores were higher than paternal scores at all time 
points. Interestingly, mean maternal depressive symptoms decreased slightly 
from late pregnancy until three months postnatally, but increased above the 
prenatal level at both 8 months and 24 months. Mean paternal depression 
scores continued to increase throughout the measurement period from late 
pregnancy until 24 months postnatally. Altogether, 11.0% of mothers 
prenatally and 14.5% at 24 months postpartum had a CESD depression score 
above the cut-off level of ≥10, whereas the paternal prevalence of depressive 
symptoms doubled from 5.1% (late pregnancy) to 10.2%. 
 

Mean maternal and paternal depression scores from late pregnancy until 2 
years after delivery in the CS cohort are presented in Figure 9. 
  

Figure 9. Mean maternal and paternal depression (CES-D) score in the CHILD-SLEEP 
birth cohort. Adapted from Kiviruusu et al. (2020) (Kiviruusu et al., 2020). 
 
 

5.2.1 MATERNAL DEPRESSIVE SYMPTOMS (III) 

5.2.1.1 Maternal depressive symptom trajectories 

Latent profile analysis (LPA) was applied to maternal depression scores to 
examine the longitudinal pattern of depressive symptoms. As described in 
the Study III, we found a three-profile solution of maternal depressive 
symptom trajectories to best fit the data and clinical situation (Figure 10 
and Figure 1 of the Study III).  



 

89 
 

 

 
 

Figure 10. Maternal depressive symptom (CES-D) trajectories. 

 
We found three relatively stable maternal depressive symptom 

trajectories: stable low (63.1%), stable moderate (28.1%) and stable high 
(8.8%). The stable low (mean CES-D < 4) and moderate (mean CES-D above 
6 and below 9 points) groups had a subclinical level of depressive symptoms 
from late pregnancy until 24 months postpartum, while the stable high group 
constantly reported depressive symptoms above the threshold level, CES-D 
≥10. 
 

5.2.1.2 Risk factors associating with maternal moderate and high 
depressive symptom trajectories 

 
Prenatal risk factors for being assigned to the moderate or high maternal 

depressive symptom trajectory group were investigated using the backward 
stepwise selection method in multinomial logistic regression (Study III, 
Table 3 and Table 15).  

 
Table 15. Prenatal predictors of maternal moderate and high depressive symptom trajectory 
groups in the CS cohort. Multivariate relative risk ratios (RRR) for the logistic regression 
model, backward stepwise selection method used. 
 
 Moderate 

depressive 
symptom 
trajectory 

  High 
depressive 
symptom 
trajectory 

  

Predictor variable RRR 95% CI p RRR 95% CI p 
Insomnia BNSQ ≥2 1.55 1.18–2.04 0.002 2.23 1.27–3.92 0.005 
Previous 
depression, lifetime 

2.48 1.66–3.70 <0.001 5.12 2.78–9.44 <0.001 

Anxiousness  
(STAI ≥12) 

3.66 2.24–5.96 <0.001 10.75 5.60–20.64 <0.001 

Stressfulness  
(PSS ≥ 10) 

3.29 1.67–6.49 0.001 11.03 5.02–24.22 <0.001 

Poor family 
atmosphere 

5.26 3.09–8.98 <0.001 14.34 7.22–28.49 <0.001  
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BNSQ = Basic Nordic Sleep Questionnaire (five items); ESS = Epworth Sleepiness 
Scale; STAI = State-Trait Anxiety Inventory (six items); PSS = Perceived Stress Scale (five 
items). a Stable low depressive symptom trajectory (N = 1053) as a base category.  

5.2.2 PATERNAL DEPRESSIVE SYMPTOMS (III) 

5.2.2.1 Paternal depressive symptom trajectories 

Similarly to mothers, latent profile analysis was run for fathers in order to 
study the longitudinal pattern of paternal depressive symptoms. For fathers, 
a three-profile solution also best fitted the data (Figure 11 and Figure 1 of 
the Study III). 

 

 
Figure 11. Paternal depressive symptom (CES-D) trajectories in the CS cohort 

 
The fathers were assigned to the stable low (74.9%), stable moderate 

(22.6%) or stable high (2.6%) depressive symptom group based on their 
longitudinal pattern of depressive symptoms. The stable high trajectory 
group constantly reported depressive symptoms above the cut-off level of 10, 
whereas the stable moderate group constantly reported a subclinical level of 
depressive symptoms throughout the study period. 

 
 

5.2.2.2 Risk factors associating with paternal moderate and high 
depressive symptom trajectories 

In Table 16 and Table 4 of the Study III, we present how different 
prenatal risk factors predict paternal stable moderate and stable high 
depressive symptom trajectories. 
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Table 16. Prenatal predictors of paternal moderate and high depressive symptom trajectory 
groups in the CS cohort. Multivariate relative risk ratios (RRR) for the logistic regression 
model, backward stepwise selection method used. 
 

 Moderate 
depressive 
symptom 
trajectory 

  High 
depressive 
symptom 
trajectory 

  

Predictor variable RRR 95% CI p RRR 95% CI p 
Insomnia BNSQ ≥ 2 4.01 2.47–6.51 <0.001 6.94 2.60–18.50 <0.001 
Previous 
depression, lifetime 

2.34 1.18–4.62 0.015 10.76 3.82–30.30 <0.001 

Anxiousness  
(STAI ≥ 12) 

8.82 4.98–15.64 <0.001 20.45 7.13–58.69 <0.001 

Stressfulness  
(PSS ≥ 10) 

5.66 2.76–11.65 <0.001 15.29 5.01–46.65 <0.001 

Two or more 
distressing life 
events 

2.06 1.24–3.44 0.006 2.07 0.73–5.90 0.171 

Poor family 
atmosphere 

2.84 1.68–4.79 <0.001 10.20 3.93–26.46 <0.001 

BNSQ = Basic Nordic Sleep Questionnaire (five items); ESS = Epworth Sleepiness 
Scale; STAI = State-Trait Anxiety Inventory (six items); PSS = Perceived Stress Scale (five 
items). a Stable low depressive symptom trajectory as a base category.  

 
 

A moderate or high depressive symptom trajectory in the mother also 
increased the risk that the father belonged to the higher depressive symptom 
trajectory groups (OR = 2.7, p < .001; χ2 = 104.6, df = 4, p < 0.001) (Study 
III, Table 5). 
 

5.2.3 COMBINED PARENTAL DEPRESSIVE SYMPTOM 
TRAJECTORIES (IV) 

 
The maternal and paternal depressive symptoms trajectories were 

combined to form four groups according the parental depressive symptom 
status (Study IV, Table 2). In Group 1 (Mat-, Pat-), neither parent had 
depressive symptoms, in Group 2 (Mat+, Pat-) only mothers had, in Group 3 
(Mat-, Pat+) only fathers had, while in Group 4 (Mat+, Pat+), both parents 
had depressive symptoms.  
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5.3 ASSOCIATION OF PARENTAL DEPRESSIVE 
SYMPTOMS WITH CHILDREN’S EMOTIONAL 
PROBLEMS (IV) 

 
The descriptive statistics for the sample and the BITSEA, SDQ and FTF 

questionnaires are presented in Table 8 and in Table 1 of the Study IV.  

5.3.1 CHILDREN’S EMOTIONAL PROBLEMS AT AGE 2 

5.3.1.1 Maternal and paternal three-class trajectories 

In the Study IV, supplemental Figure 1S, supplemental Table 1S and 
Figure 12, we illustrate how maternal and paternal three-class trajectories 
associated with children’s emotional problems at the age of two.  

 
Maternal stable moderate and high depressive symptoms associated with a 

higher level of emotional problems in children, while a higher level of 
paternal depressive symptoms did not show a similar gradually increasing 
pattern of children’s emotional problems.  
 

 
Note: BITSEA = Brief Infant Toddler Social Emotional Assessment. Asterisks indicate a difference 

between the mean scores when compared with the non-depressive 'stable low' group. **p < 0.001, 
*p < 0.05. Error bars indicate standard errors. 

 
Figure 12. Maternal and paternal three-class trajectories (CESD) and total emotional 

problems (BITSEA) in girls and boys at the age of two. Previously unpublished figure. 
 
 

When children’s externalizing and internalizing problems were examined 
separately among girls and boys (Figure 13), it was shown that boys had 
more externalizing problems and girls had more internalizing problems. 
When the level of maternal depressive symptoms was higher, so too were 
externalizing and internalizing problems among both girls and boys. 
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Interestingly, paternal depressive symptom trajectories did not associate 
with externalizing problems in either girls or boys. The adjusted effect sizes 
were moderate for maternal three-class depressive symptom trajectories and 
total problems (0.101), as well as internalizing problems (0.095), and were 
otherwise small (Study IV, supplemental table S1). 
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Note: BITSEA = Brief Infant Toddler Social Emotional Assessment. Asterisks indicate a difference 

between the mean scores when compared with the non-depressive 'stable low' group. **p < 0.001, 
*p < 0.05. Error bars indicate standard errors. 

 
Figure 13. Maternal and paternal three-class depressive symptom trajectories and 

externalizing and internalizing emotional problems in girls and boys at the age of two. 
Previously unpublished figure. 

 

5.3.1.2 Combined parental trajectories 

 
As illustrated in Figure 14, 15 as well as Figure 1 and Table 3 in the Study 

IV, maternal depressive symptoms were associated with a higher level of 
emotional problems in both girls and boys, whereas paternal depressive 
symptom alone did not increase children’s externalizing or internalizing 
problems. Girls with two depressive parents had a higher level of 
internalizing problems than other groups.  
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Note. Asterisks indicate a difference between the mean scores when compared with the ‘Mat-, Pat-’ 
group, **p < 0.001, *p < 0.05. Error bars indicate standard errors. 
 
Figure 14. Combined parental depressive symptom trajectories (CESD) and total emotional 
problems in girls and boys (BITSEA) at the age of two. Previously unpublished figure. 

 
 
The adjusted effect sizes were medium for total (0.105) and internalizing 

(0.081) problems and small (0.035) for externalizing problems (Table 3 in 
the Study IV).  

 

 
Note: Asterisks indicate a difference between the mean scores when compared with the ‘Mat-, Pat-’ 
group, **p < 0.001, *p < 0.05. Error bars indicate standard errors. 
 
Figure 15. Combined parental depressive symptom trajectories and externalizing and 
internalizing problems (BITSEA) in girls and boys at the age of two. Previously unpublished 
figure. 
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5.3.2 CHILDREN’S EMOTIONAL PROBLEMS AT AGE 5 

5.3.2.1 Maternal and paternal three-class trajectories 

In Figure 16 and the Study IV, supplemental Figure 2S and 3S we show 
how maternal and paternal three-class trajectories associate with children’s 
emotional problems at the age 5.  

 

Note: Asterisks indicate a difference between the mean scores when compared with the 
non-depressive 'stable low' group. **p < 0.001, *p < 0.05. Error bars indicate standard errors. 

 
Figure 16. Maternal and paternal three-class trajectories versus girls and boys emotional 
problems at the age of five (SDQ). Previously unpublished figure. 

 
 
The emotional problems in girls and boys were at a higher level when the 

mother’s depressive symptoms were higher. Paternal depressive symptom 
trajectories did not associate with children’s conduct or internalizing 
problems measured by the SDQ questionnaire or FTF internalizing problems. 
Other associations with paternal trajectories had small effect sizes.  

5.3.2.2 Combined trajectories 

In Figure 17 and Figure 2 of Study IV, we present how combined parental 
depressive symptom groups associated with children’s emotional problems at 
the age of five. 
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Figure 17. Combined parental depressive symptom trajectories and emotional problems 

in girls and boys at the age of five (SDQ and FTF). Previously unpublished figure. 

 
Similarly to what was seen at the age of two, maternal depressive 

symptoms associated with a higher level of emotional problems in both girls 
and boys, measured by the SDQ and FTF questionnaires. The effect sizes for 
the SDQ total problem and FTF internalizing problems were medium, but 
otherwise small.  
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6 DISCUSSION 

6.1 MAIN FINDINGS 

This study investigated the risk factors for parental postnatal depressive 
symptoms and how parental depressiveness affected the offspring. In Studies 
I and II, our main objective was to investigate whether the different types of 
sleeping problems during pregnancy predicted postnatal depressive 
symptoms (I, II) and how the accumulation of various types of risk factors 
increased the risk of postnatal depressiveness (II). In Study III, our objective 
was to investigate how parental depressive symptoms evolved from late 
pregnancy until two years after delivery and which prenatal risk factors 
associated with higher parental depressiveness. Finally, in Study IV, our 
objective was to investigate how parental depressive symptoms associated 
with children’s emotional problems at the ages of two and five years. Studies 
I, III and IV followed the Finnish CHILD-SLEEP birth cohort (n = 1667 
mothers) from late pregnancy until five years after delivery, while Study II 
followed pregnant women (n = 3808) in the FinnBrain birth cohort from 
early pregnancy until three months after delivery.  

In Study I, we found that both pre- and postnatal insomnia symptoms 
were related to postnatal depressive symptoms in mothers. After adjusting 
for background characteristics and prenatal depressiveness, the following 
insomnia symptoms in late pregnancy (gw 32) predicted depressive 
symptoms 3 months postnatally: long sleep latency (>20 min), poor general 
sleep quality, short sleep of ≤6 h and ≤7 h, sleep loss of ≥2 h and tiredness 
during the day. The best predictors were short sleep of ≤6 h (AOR 2.4, 95% 
CI 1.0–5.4) and tiredness during the day (AOR 2.2, 95% CI 1.4–3.4). Almost 
every investigated postnatal sleep variable was associated with concurrent 
depressive symptomatology, for example difficulty falling asleep (AOR 7.9, 
95% CI 4.8–13.2). 

In Study II, we explored insomnia-related symptoms further in the 
FinnBrain birth cohort, in which prenatal sleep was studied in early, middle 
and late pregnancy. We examined their associations with postnatal 
depressive symptoms 3 months postnatally. In adjusted simple logistic 
regression models, long sleep latency (≥20 min), frequent night awakenings 
during early pregnancy and insufficient sleep time decreased well-being and 
functioning associated with postnatal depressive symptoms, whereas in 
middle pregnancy, only subjectively insufficient sleep, decreased well-being 
and functioning predicted postnatal depressiveness. In late pregnancy, long 
sleep latency (≥20 min), poor sleep quality, short sleep of ≤7 hours and 
insufficient sleep time predicted postnatal depressiveness. In the cumulative 
models, we found long sleep latency (≥20 min) in early pregnancy, decreased 
functioning in middle pregnancy and insufficient sleep time during late 
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pregnancy to be the most important sleep-related predictors of PDS. The 
accumulation of various risk factors, such as a history of depression, anxiety, 
multiparity, sleep-related problems and prenatal depressive symptoms in 
early pregnancy, rather than any single risk factor increased the risk.  

In Study III, latent profile analysis was conducted to examine the 
longitudinal pattern of maternal and paternal depressive symptoms from late 
pregnancy until two years postnatally. We found three relatively stable 
trajectory groups among both mothers and fathers: stable low (63.1% of 
mothers, 74.9% of fathers), stable moderate (28.1% of mothers, 22.6% of 
fathers) and a stable high level of symptoms (8.8% of mothers, 2.6% of 
fathers). The prenatal risk factors predicting caseness in higher depressive 
group trajectories were similar for mothers and fathers: insomnia, 
anxiousness, stressfulness, a poor family atmosphere and lifetime 
depression. Furthermore, parental depressive symptom trajectories were 
correlated, as depressiveness in one parent was a risk factor for 
depressiveness in the other parent. 

In Study IV, we found that even mild maternal depressive symptoms 
associated with a higher level of emotional problems in the child at the ages 
of both two and five, whereas paternal depressive symptoms did not show 
such an association. If both parents were depressive, the offspring had a 
similar level of emotional problems as in the group with only a depressed 
mother. In the following sections, I further discuss the findings from Studies 
I–IV.  
 

6.2 PRENATAL SLEEPING PROBLEMS AS A RISK 
FACTOR FOR POSTNATAL DEPRESSIVE 
SYMPTOMS (I, II) 

 
In Studies I and II, our main objective was to examine whether prenatal 

sleeping problems associate with postnatal depressive symptoms. In Study I, 
we found a clear association between several insomnia symptoms during late 
pregnancy and postnatal depressive symptoms, even after adjusting for 
prenatal depressive symptoms. Our finding confirms a previously described 
connection (summarized in Okun, 2016) between poor sleep during (late) 
pregnancy and episodes of postpartum depression (Bei et al., 2010; Dorheim 
et al., 2014; Tomfohr et al., 2015; Wolfson et al., 2003).  

Pregnancy changes sleep; for example, most women wake up several 
times per night during late pregnancy because of the need to urinate or other 
reasons. Therefore, the use of the same insomnia summary scores as during 
other phases of life might not be as informative. For example, frequent night 
awakenings during late pregnancy are not a pathological sign of insomnia, as 
almost all women wake up several times in the late stages of pregnancy due 
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to the frequent need to urinate and physical discomfort. Probably due to this 
reason, in the  Study I, the BNSQ summary score did not associate with 
postnatal depressive symptoms after adjusting for prenatal depressiveness, 
while such an association was observed with individual insomnia symptoms. 
This leaves us with the need to identify which insomnia symptoms associate 
with disadvantageous outcomes such as postnatal depressive symptoms and 
at which stage of pregnancy. Furthermore, screening during early pregnancy 
could give more time for preventive interventions before the birth of the 
baby. 

Insomnia and depression can be thought of as different clinical 
syndromes with comorbidity and overlap (Paunio et al., 2020). However, the 
relationship between these entities is complex and disputed, as insomnia is 
also part of depression and one of its diagnostic criteria (Table 1). 
Nevertheless, it must be acknowledged that not all individuals suffering from 
insomnia symptoms show symptoms of depression. Some mothers can have 
brief pregnancy-related insomnia symptoms that do not fulfil either 
insomnia or depression diagnostic criteria. We sought to distinguish 
physiological pregnancy-related insomnia symptoms (such as frequent night 
awakenings during late pregnancy) from insomnia symptoms predicting 
postnatal depressive symptoms. In Study I, as a sensitivity analysis, we 
repeated the analysis after removing the sleep item from the depression scale 
and adjusted for prenatal depressive symptoms. The main findings remained 
unchanged. Long sleep latency during early (Study II) and late pregnancy, 
decreased functioning in middle pregnancy, as well as poor sleep quality, 
short sleep of ≤7 h, tiredness during the day (Study I) and insufficient sleep 
(Study II) during late pregnancy represent insomnia-related symptoms that 
associate with postnatal depressive symptoms and should be noted in 
maternity clinic settings. Some of these insomnia symptoms might in fact 
indicate ongoing depressive symptomatology if mood symptoms were not 
recognized. However, from the perspective of treating individuals with 
insomnia and/or depressive symptoms, these conceptual definitions are not 
essential; patients benefit from treatment for insomnia whenever it is 
detected.  

Our sample was representative and the occurrence of postpartum 
depression in CS and FB cohorts (late pregnancy 11% (CS)/9.3% (FB); 
postnatally 10.5% (CS)/7.1% (FB)) fell within the range of previously 
reported values in Europe (Shorey et al., 2018). In the FB cohort, we used 
EPDS ≥ 11 as the cut-off level, which is lower than the commonly used cut-off 
of ≥13 for clinically probable depression. However, Australian researchers 
(Austin et al., 2017) have argued in their clinical guidelines that, in other 
languages besides English, a culturally relevant approach and a lower cut-off 
score should be used: an EPDS score of ≥9 might indicate that the probability 
of depression is relatively high.  

In our Study I, we used a 10-item CES-D scale with a cut-off level of 10 
points to indicate increased depressive symptoms (Grzywacz et al., 2006). 
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However, the use of this CES-D cut-off level may also underestimate the 
prevalence of depression. Tandon et al. (2012) stated that lower cut-off 
scores than those recommended by screening tool developers for non-
pregnant populations should be considered when working with perinatal 
women. They compared three depression screening tools, the EPDS, CES-D 
and BDI-II, with a structured clinical interview in a population of pregnant 
or recently delivered women and reported that all three scales accurately 
detected both major and minor depression in the perinatal population. 

In Study I, 26.6% and 22.5% of mothers reported poor or quite poor sleep 
quality pre- or postnatally, respectively. Varying rates have previously been 
reported from Finland and elsewhere, ranging from 15% to 54% (Facco et al., 
2010b; Hedman et al., 2002; Polo-Kantola et al., 2017). While these rates are 
typical in other samples of pregnant women, Mindell et al. (2015) reported a 
much higher prevalence of poor sleep quality (76%). However, this high 
figure is probably explained by their Internet-based data collection, which 
might have resulted in participant bias. While their sample was large (2427 
pregnant women), the data were collected online and the questionnaire was 
set as a pop-up screen on a popular pregnancy website, which might 
particularly attract women with sleeping problems. In the FB cohort, our 
finding that long sleep latency already predicts postnatal depressive 
symptoms in early pregnancy is novel. Interestingly, in line with our finding, 
Blanken et al. (2020) recently reported that in a non-pregnant sample of 768 
participants, difficulty initiating sleep (DIS) was the only insomnia symptom 
that predicted first-onset MDD. Two Japanese studies have also highlighted 
the importance of DIS as a predictor of depression: Ikeda et al. (2017), in a 
study on daytime workers (n = 1184), and Yokoyama et al. (2010), in an 
elderly population (n = 4997). Goyal et al. (2007) have reported DIS in late 
pregnancy to predict postnatal depression in a sample of primiparous women 
(n = 124).  

Literature is scarce concerning insomnia symptoms during early 
pregnancy and their association with postnatal depression/depressive 
symptoms. Jomeen and Martin (2007) conducted one of the few studies 
investigating insomnia symptoms during early pregnancy, but their study 
design was cross-sectional and the number of participants was relatively low 
(n = 184). Jomeen and Martin examined several early insomnia symptoms 
associated with concurrent depressive symptoms. 

In mid-pregnancy, only subjectively insufficient sleep predicted postnatal 
depressive symptoms in our sample. Previous literature on the subject is 
scarce. In a recent study by Osnes et al. (2020) (n = 530), however, mid-
pregnancy insomnia was associated with concurrent and postpartum 
maternal anxiety and obsessive–compulsive symptoms. Osnes and colleagues 
used the sum score of the Bergen insomnia scale and concluded that mid-
pregnancy insomnia can be considered as a marker for concurrent insomnia 
and a predictor of postnatal OCD symptoms.  



 

101 
 

Most studies have evaluated insomnia symptoms during late pregnancy 
and their association with postnatal depressive symptoms. Based on our 
findings in the CS cohort, in late pregnancy, at least the following items 
should be used for insomnia screening purposes: sleep latency of >20 min, 
poor sleep quality, short sleep of ≤7 hours and tiredness during the day. We 
replicated this finding in the FB cohort in late pregnancy: again, sleep latency 
of >20 min, poor sleep quality and short sleep of ≤7 hours stood out as 
potential screening items.  

Which insomnia symptoms should we use for screening purposes during 
early pregnancy then? Based on our findings in the Study II, during early 
pregnancy, long sleep latency (AOR 1.87, p = 0.001) and frequent night 
awakenings (1.86, p = 0.005) predicted depressive symptoms three months 
postnatally. Moreover, anxiety and a decreased functional ability, together 
with a history of depression, further increased the risk. Importantly, Barger 
et al. (2013) concluded in their clinical recommendations that initiation 
insomnia during pregnancy is rare and should be further evaluated for 
underlying causes. In our study, we demonstrated that initiation insomnia is 
indeed a risk factor for increased postnatal depressive symptoms in early and 
late pregnancy, but curiously, not in middle pregnancy. 

What could be the potential mechanism connecting long sleep latency in 
early pregnancy and a higher level of postnatal depressive symptoms? 
Palagini et al. investigated stress-related sleep reactivity (the degree to which 
sleep is disrupted in response to stress exposure) in middle pregnancy and 
found that it was associated with depression, anxiety and suicidality in 
pregnant women in their mid-pregnancy. They used the Ford Insomnia 
Response to Stress Test (FIRST) questionnaire to assess how easily the sleep 
of participants was influenced by stress. It seems that our finding of an 
association between sleep-onset difficulties in early pregnancy and 
postpartum depressive symptoms is in line with their finding, and both 
implicate the importance of stress-coping mechanisms and emotional 
dysregulation. If women typically sleep long during early pregnancy 
(Hedman et al., 2002), difficulties in this stage with sleep onset could already 
be a sign of more troubles to come. Usually, sleep continues to deteriorate as 
pregnancy continues, and these women could be the ones at particularly 
increased risk if other risk factors are present. Difficulty initiating sleep in 
early pregnancy, when biological pregnancy-related factors do not yet cause 
severe sleep disruption, might be a sign of reactivity to stress or sensitivity to 
hormones and thus a vulnerability marker, as similarly described 
concerning adolescents (Tesler et al., 2013), perhaps indicating difficulty in 
adaptation. Interestingly, Kalmbach et al. 2020, in a recent cross-sectional 
study from mid- to late pregnancy, found in that sleep onset insomnia 
together with a tendency for negative rumination was a strong risk factor for 
depression (35% of women with both sleep onset insomnia and rumination), 
whereas insomnia symptoms or rumination alone did not associate strongly 
with concurrent depressive symptoms. They connected sleep onset 
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symptoms with concurrent stress and sleep maintenance problems with 
pregnancy-related discomfort.  

Our findings provide a new alternative to target the prevention of 
depression, as treatment for insomnia is well established and effective. 
Several treatment alternatives exist (ranging from Internet-based, individual 
and group CBT to medication). Indeed, it has previously been reported that 
women who received sleep medication for insomnia during the third 
trimester reported fewer depressive symptoms postnatally than those who 
did not receive treatment (Khazaie et al., 2013). Moreover, it has been 
reported that the presence of sleep problems reduces the efficacy of 
depression treatment, and targeted sleep interventions such as cognitive-
behavioural therapy for insomnia (CBT-I) enhance the depression outcome 
(Manber et al., 2008; Pigeon et al., 2008). In line with this, it has been 
reported that postnatally, worsening sleep may predict PPD symptom 
severity (Posmontier, 2008).  

International and national guidelines for the treatment of sleep disorders 
should be followed (Riemann et al., 2017; Working group set up by the 
Finnish Medical Society Duodecim and the Finnish Sleep Research Society, 
2020). It is clear that sleep medications should not be used during pregnancy 
and, importantly, that alternative treatment options exist (Carroll et al., 
2019). For example, according to a meta-analysis, exercise and massage can 
enhance maternal sleep quality postnatally (Owais et al., 2018). CBT-I is, 
however, the most important treatment modality; it has been shown to be 
efficient during pregnancy (Manber et al., 2019) and is also the method of 
choice of expecting couples rather than medication (Sedov et al., 2019). 
Recently, studies have demonstrated the effectiveness of digital CBT-I 
(Zachariae et al., 2016) for pregnant women (Felder et al., 2020). This 
approach can increase the availability of CBT-I to pregnant women on a large 
scale. 

6.3 ACCUMULATION OF THE RISK OF POSTNATAL 
DEPRESSIVE SYMPTOMS (II) 

In the FinnBrain cohort study (II), we investigated how the accumulation 
of risk factors from early pregnancy onwards associated with the risk of 
postnatal depressive symptoms. We created heat maps illustrating the 
calculated risk for each combination of risks. These heat maps are a way of 
demonstrating the accumulation of risk and starting a conversation with a 
client concerning the need for possible preventive interventions. Sleep 
patterns have typically been neglected in predictive models for postnatal 
depression. One of our main conclusions from these predictive models was 
that one or two risk factors increased the risk of postnatal depressive 
symptoms only slightly, whereas the accumulation of risk factors (up to 
eight) strikingly increased the risk. 
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Heat maps have long been used in somatic medicine to demonstrate the 
risk, for example, of cardiovascular disease (Vartiainen et al., 2016). To our 
knowledge, however, this is the first time that heat maps have been used to 
demonstrate the risk of postnatal depression. Furthermore, our study used 
data from early, middle and late pregnancy to examine whether the 
accumulating information would enhance the predictive model, and how an 
early pregnancy predictive risk model would compare with models also 
including data from middle and late pregnancy.  

The risk factors used in our models were as follows: multiparity, a low 
educational and income level, a history of depression, anxiety and depressive 
symptoms in early, middle and late pregnancy, a lower functional ability, and 
various sleep variables at all pregnancy time points. Of the sleep variables, 
sleep latency of ≥20 min in early pregnancy and night awakenings >3x/night 
were included in the best predictive model with a lower AIC. In the 
cumulative model comprising background information and all the measures 
from early and middle pregnancy, none of the sleep variables from middle 
pregnancy were included in the best T1+T2 predictive model, whereas long 
sleep latency in early pregnancy remained in the model. In late pregnancy, 
subjectively insufficient sleep in this stage of pregnancy was included in the 
best cumulative model comprising data from early, middle and late 
pregnancy. 

The ability of the models to predict increased depressive symptoms 
increased as more data accumulated, demonstrated by decreasing AIC values 
and an increasing predictive ability (Nagelkerke/McFadden). The best 
cumulative model (early + middle + late pregnancy) was able to predict 
21.2% of postnatal depressiveness, which is an acceptable rate for a model in 
social sciences. Comparison with previous literature is challenging, as we are 
not aware of the use of a similar approach to model postnatal depressive 
symptoms in the literature. In the future, the antenatal risk questionnaire 
(ANRQ) by Austin et al. (2013), for example, could take even more 
psychosocial risk factors into account, such as life-time traumatization, the 
relationship with the women’s own mother or tendencies for perfectionism. 

6.4 MATERNAL AND PATERNAL DEPRESSIVE 
SYMPTOM TRAJECTORIES (III) 

Consistently with previous literature (Table 2 in the literature review and 
Santos et al., 2017), we found three relatively stable maternal depressive 
symptom trajectories from late pregnancy until two years postnatally. Most 
of the studies included in the review by Santos and co-authors described at 
least three stable maternal trajectories.  

From our data, we cannot be certain whether the mothers were already 
experiencing depressive symptoms during earlier stages of pregnancy or pre-
pregnancy. Wilcox et al. (2020) reported nearly 10% of mothers to enter 
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pregnancy already depressed and, importantly, Patton et al. (2015) reported 
an 8.4-fold higher risk (95% CI 3.3–20.9) of perinatal depressive symptoms 
if the mother had had mental health problems in both adolescence and young 
adulthood prior to pregnancy. We also found a history of diagnosed 
depression to be a risk factor for stable moderate and high depressive 
symptoms. However, the level of depressive symptoms immediately pre-
conception or in early/middle pregnancy is not known in our data. The most 
important observation from the clinical point of view is, however, that if 
maternal or paternal depressive symptoms are found during pregnancy, 
evidence-based treatment efforts should be started, because the risk of 
depression will otherwise continue. 

Our finding concerning the relative stability of maternal depressive 
symptoms from pregnancy until 24 months postpartum is in line with 
previous literature. In a review by Vliegen et al. (2014) concerning the 
longitudinal pattern of maternal PPD, four studies from community samples 
(Blabey et al., 2009; Campbell and Cohn, 1997; Horowitz and Goodman, 
2004; Viinamäki et al., 1997) reported that 13% to 46% of mothers diagnosed 
with PPD still met the criteria for major depression 24 months postnatally. In 
clinical samples, the figure was even higher, being up to 50%. Vliegen also 
summarized five studies that identified a group of mothers whose depression 
remitted (51% to 64% of initially depressed mothers) and another subgroup 
of mothers who were chronically depressed (36% to 49% of the sample).  

In a more recent study comprising 9848 mothers from the ALSPAC 
cohort (Netsi et al., 2018), maternal depression was defined as chronic if 
depression scores were elevated (EPDS ≥13) both two and eight months after 
delivery. For those with persistent depression (up to 2.9% of all mothers), the 
mean depression scores remained relatively stable from 21 months until 11 
years. The authors concluded that maternal depression should be screened 
both early during the postnatal years and again later during the first years 
after delivery in order to find mothers at risk of developing chronic postnatal 
depression. Also, similarly to our findings, Campbell et al. (2007; 2009) 
described a subgroup of mothers showing stable subclinical depressive 
symptoms throughout the study period from an offspring age of 1 month 
until 12 years of age. Importantly, Meaney (2018) highlighted these 
subclinical levels of maternal depressive symptoms as an issue of concern for 
population health, as mothers with a high subclinical level of depressive 
symptoms in the general population have a similar level of impairment in 
their psychosocial functioning to clinically depressed mothers. It would be of 
interest to know whether such mothers were in fact suffering from dysthymia 
(persistent depressive disorder/DSM.5), a condition where mild depressive 
symptoms continue for at least two years without full remission. 

The offspring of depressed mothers appear to be affected in a dose-
dependent manner (Cents et al., 2013; Meaney, 2018) concerning an 
increasing severity of maternal depression symptoms. Thus, it is also 
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clinically important to take notice of the subclinically depressed population 
of mothers.  

Recently, the US Preventive Services Task Force recommended in its 
statement (2019) counselling interventions, either CBT or interpersonal 
psychotherapy, for mothers showing subclinical levels of depressive 
symptoms or having certain psychosocial risk factors to prevent PPD. This 
makes sense, since Holden et al. (1989) reported as early as in 1989 that 
mothers who had been given counselling by health visitors showed a 
significant decrease in depression scores, whereas mothers without 
treatment had a more stable level of depression (32% difference between 
treatment and control groups in remission). In addition, Blom et al. (2017) 
followed patients for three years who at baseline reported both depression 
and insomnia symptoms. The patients (n = 43) were randomized to either a 
CBT-I group or CBT group. After three years, the depression scores had 
remitted similarly in both groups, but in the CBT-I group, the patients had 
fewer insomnia symptoms (d = .066, p < 0.05). The authors concluded that 
CBT-I was more beneficial in long-term follow-up for patients with comorbid 
depression and insomnia symptoms. Considering pregnant and delivered 
women, CBT-I might thus be an even wiser option than CBT for depressed 
perinatal women with disturbing insomnia symptoms. 

Paternal depression is attracting increasing interest, but when compared 
to depression in mothers, the literature is limited. From some longitudinal 
studies with relatively small sample sizes, we have learned that paternal 
depressive symptoms appear relatively stable prenatally until 12 months 
postpartum (Matthey et al., 2000; Paulson et al., 2016), a finding that was 
confirmed in our study. In the ALSPAC cohort (n = 10 975), paternal 
depressive symptoms were measured at gw 18 and 8 weeks, 8 months and 21 
months postnatally (Ramchandani et al., 2008b), with 37% of fathers 
responding at all time points. Paternal depressive symptoms exceeded the 
cut-off point of EPDS > 12 in 2.3–3.5% of fathers, but with imputed data the 
prevalence rose to 3.4–3.8%. Interestingly, depressive symptoms were lowest 
8 months postpartum, whereas prenatally and 21 months postpartum the 
prevalence was approximately the same, and higher than at other 
measurement points. In a meta-analysis by Paulson and Bazemore (2010), 
the meta-estimate of paternal depression was 10.4%, with higher depression 
rates being reported 3 to 6 months postpartum. Recently, Rao et al. (2020) 
reported a meta-estimate of 10.1% in the third trimester and 8.8% during the 
first year. However, in European countries, the meta-estimate of postnatal 
depression was significantly lower (5.5%). Our level of paternal depressive 
symptoms was within the limits of these meta-analyses and European levels, 
from 5.1% prenatally to 10.2% 24 months postnatally (when CES-D ≥ 10 was 
used as the cut-off level), but in contrast to the ALSPAC group findings and 
the meta-analysis of Paulson & Bazemore, paternal depressive symptoms 
increased throughout our study period, similarly to Areias et al. (1996). 
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For paternal depressive symptom trajectories, the literature is scarce 
(Table 4 in the literature review). We found that both the number and 
pattern of paternal depressive symptoms resembled those of mothers. 
Similarly to us, Molgora et al. (2017) reported three groups of fathers 
showing stable low (“resilient”, 52%), moderate depressive symptomatology 
(“distress”, 37%) and a group with emergent clinical depression (“emergent 
depression”, 11%). Their time span did not, however, exceed the first 
postnatal year, and the sample size was relatively small (n = 126). It is of 
interest to note the similar pattern of increasing paternal symptoms both in 
our fathers and in the study by Molgora et al.; in the emergent depression 
group, fathers reached the EPDS cut-off level of 12.5 twelve months 
postnatally. 

Paternal (n = 2076) depressive and anxiety symptom trajectories during 
the prenatal period in the Finnish FinnBrain cohort have been described by 
Korja et al. (2018). Comparison with our findings is difficult because of the 
different time points used in the analyses, but in late pregnancy, three levels 
of depressive symptoms in fathers could be seen: “constantly low (71%) + 
moderate and decreasing (9%)”, “moderate (15%)” and “constantly high (3%) 
+ moderate and increasing (2%)”. In our study, the “stable high” paternal 
depressive symptom group (2.6% of fathers) was about same size as in the 
FinnBrain cohort. It seems that during pregnancy, depressive symptoms in a 
small sub-group of fathers increased as the pregnancy progressed and 
reached the “constantly high” group in late pregnancy. Fathers in the two 
subgroups with the highest depressive symptoms at the end of pregnancy in 
the FinnBrain cohort might be similar to those fathers in our sample whose 
depressive symptoms continued two years postnatally. 

In a recent study by Hughes et al. (2020), trajectories were constructed 
taking into account both depressive and anxiety symptoms from the third 
trimester until 24 months postpartum among mothers and fathers (n = 438 
expectant couples). Maternal problems were found to be stable, but similarly 
to us, paternal problems worsened during the study period. 

6.4.1 RISK FACTORS 

We found maternal and paternal prenatal risk factors for depressive 
symptoms to be remarkably similar: previous depression, anxiousness, 
stressfulness, insomnia, a poor family atmosphere and, among fathers, also 
two or more distressing life events. These risk factors are consistent with 
previous literature (Howard et al., 2014; Lawson et al., 2015; Vliegen et al., 
2014; Wee et al., 2011). Previously, some studies have noted paternal risk 
factors to be more situational than maternal ones (Bielawska-Batorowicz and 
Kossakowska-Petrycka, 2006). Our results indicated more similarities 
between parental risk factors, similarly to Davé et al. (2010) and Matthey et 
al. (2000). In a review by Beck (2001), a significant factor in the duration of 
PPD was also the length of delay in receiving adequate treatment. 
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Neither maternal nor paternal age was a risk factor in our sample. This is 
in line with most previous studies: in a review by Vliegen et al. (2014) 
assessing maternal risk factors for persistent depression, only three out of the 
nine studies reported a younger maternal or child’s age as a risk factor for 
PPD. It should be noted, however, that our sample consisted almost 
exclusively of couples, and there were only a few single mothers and no single 
fathers, which might be due to the recruitment protocol (via maternity 
clinics). In the ALSPAC cohort with over 10 000 participants, paternal risk 
factors for PPD included a history of severe depression, prenatal depression, 
prenatal anxiety, a lower educational level, having other children and 
maternal prenatal depression; of these, paternal prenatal anxiety showed the 
highest adjusted odds ratio (5.0, 95% CI 3.6–6.9). Paternal prenatal anxiety 
was also the best predictor of stable moderate or stable high depressive 
symptoms in our sample of fathers. Interestingly, among mothers, a poor 
prenatal family atmosphere was an even better predictor of both moderate 
and stable high maternal depressive symptoms.  
 

6.4.2 CORRELATION BETWEEN MATERNAL AND PATERNAL 
DEPRESSION 

Maternal and paternal depression have been shown to correlate strongly 
(Paulson and Bazemore, 2010; Wee et al., 2011), with an increase in 
depression in one parent placing the other parent at increased risk. In 
particular, paternal depression has been argued to depend on maternal 
depression, and Goodman et al. (2004) highlighted maternal depression as 
the most important risk factor for paternal depression: in their meta-
analysis, the incidence of paternal depression varied from 1.2% to 25.5% in 
community samples and from 24% to 50% among fathers whose partners 
were depressed. In a meta-analysis by Paulson & Bazemore (2010), the 
correlation between maternal and paternal depression was found to be 
moderate in size (r = 0.31, 95% CI 0.23–0.38). However, in their study 
(n = 80 couples), prenatal depression in fathers predicted worsening 
depressive symptoms in mothers across the first six months postpartum, but 
not vice versa. In our sample, we also found maternal and paternal 
depressive symptom trajectories to be highly correlated, but without 
additional modelling we cannot make any statements concerning the 
direction of the correlation. 

Marital dissatisfaction could be one possible mechanism explaining the 
correlation between parental depressive symptoms (Bruno et al., 2020; Wee 
et al., 2011). In line with this, a poor prenatal family atmosphere was the 
strongest predictor in our mothers and also an important predictor for 
fathers in our sample. Assortative mating is another possible mechanism: 
individuals with similar characteristics are more likely to couple than would 
be expected randomly (Dierker et al., 1999; Van Grootheest et al., 2008). 
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This can mean that individuals more prone to depression might choose a 
partner who would also be more prone to it. Household chores and childcare 
responsibilities may also increase the workload of the non-affected parent if 
the other parent is depressed. This might particularly increase paternal 
responsibilities at home and thus paternal stress levels, possibly leading to 
depression.  

Interestingly, Saxbe et al. (2016) found maternal and paternal poor sleep 
quality at six months to predict depressive symptoms at both 6 and 12 
months postnatally. Furthermore, poor maternal sleep quality at 6 months 
postnatally predicted paternal depressive symptoms at 6 and 12 months. 
Both sleep and depressive symptoms were strongly associated in couples in 
the study of Saxbe et al. This is understandable, as poor maternal sleep is 
also likely to influence paternal sleep and set the stage for depressive 
symptoms.  
 

6.5 ASSOCIATION OF PARENTAL DEPRESSIVE 
SYMPTOMS TO CHILDREN’S EMOTIONAL 
PROBLEMS (IV) 

In Study IV, we used for the first time both maternal and paternal 
depressive symptom trajectories in the risk analysis of emotional problems in 
the offspring. We found that maternal depressive symptoms were associated 
with children’s emotional problems at the ages of both 2 and 5 years, whereas 
paternal depressiveness did not increase emotional symptoms in the 
offspring if the mother was nondepressive. Quite surprisingly, having two 
parents with depressive symptoms did not increase the risk of emotional 
problems in the offspring when compared to the group in which only the 
mother was affected. When we investigated maternal and paternal three-
class depressive symptom trajectories separately, we discovered a gradual 
increase in children’s internalizing and externalizing problems at the ages of 
both two and five years as the maternal depressive symptoms increased. 
Paternal depressive symptoms did not show such a dose-responsive 
association with the risk of emotional problems in their offspring. We found 
boys to have more externalizing symptoms and girls more internalizing 
symptoms. However, there were no significant interaction effects between 
parental depressive symptom trajectories and the child’s gender. In previous 
literature, the findings have been mixed concerning whether parental 
depression differently affects girls and boys (Goodman et al., 2011). 

Our finding concerning the importance of subclinical levels of maternal 
depression is in line with those from the Generation R cohort (Cents et al., 
2013; Meaney, 2018); in this cohort, a dose-responsive increase in the 
offspring’s emotional problems as maternal depressive symptoms increased 
was also described. Importantly, fathers also evaluated their children’s 
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problems in the study of Cents and co-authors, and the evaluations of 
depressive mothers and their spouses appeared to be very similar. Conners-
Burrows and colleagues (2016) investigated 1844 mother–child pairs from 
multiple sites, beginning when the children were 14 months of age and 
continuing until the age of 11 years. They found both sub-clinical levels and 
clinically significant levels of maternal depressive symptoms to increase 
internalizing and externalizing problems in the children at the age of 11. For 
example, the offspring of mothers with sub-clinical levels of depressive 
symptoms had double the risk of internalizing problems when compared to 
offspring whose mothers had never had depression. These mothers and 
children were categorized as “screen negative” and were thus unlikely to 
receive any support from mental health or other services. Impairments in the 
psychosocial functioning of sub-clinically depressed women can, however, be 
as severe as in mothers with clinical depression (Weinberg et al., 2001). 

In addition to describing associations between maternal depressive 
symptom trajectories and children’s emotional problems, we were able to 
assess paternal and combined parental depressive symptom trajectories in 
terms of how they influence children’s emotional symptoms. Knowledge 
concerning the significance of paternal depression for offspring emotional 
well-being is rapidly increasing (recently reviewed by Chunying et al. 2020). 
In the meta-analysis of Chunying and co-authors, paternal perinatal 
depression increased behavioural problems (pooled OR 1.2, 95%CI 1.1–1.3) 
and emotional problems (OR 1.3, 95% CI 1.2–1.4) in the offspring, whereas 
concerning social functioning in the children, no such effect was found (OR 
1.3, 95% CI 1.0–1.7). We observed the paternal “stable moderate” depressive 
symptom trajectory to associate with internalizing problems in boys and girls 
at the age of two, but the high depressive symptom trajectory did not 
associate with internalizing or externalizing problems in the offspring, and at 
the age of five, we found only a slight association with offspring externalizing 
symptoms measured by the FTF questionnaire. The number of fathers in the 
“stable high” depressive symptom trajectory group was small at the offspring 
age of two (n = 19), and even smaller at the age of five (n = 11) when 
compared to the maternal “stable high” depressive symptom trajectory group 
(n = 74 at the age of two and n = 50 at the age of five). It has previously been 
suggested that traditional depression questionnaires do not capture mental 
ill-being in fathers; men tend to have more avoidant, numbing and escape 
behaviours, which can lead to aggressive behaviour (Brownhill et al., 2005). 
Brownhill et al. noted that the experience of depression seems not to differ 
between genders per se, but the expression of it does differ.  

We hypothesized that having two parents with a depressive disorder 
would double the risk for their offspring. However, in our Study IV, we did 
not find paternal depression to increase children’s emotional problems. 
Previously, for example, Goodman & Gotlib (1999) stated in their review that 
a supportive adult is generally considered to increase resilience in children 
(Reuben and Shaw, 2015). Fathers could serve as a positive role model, 



Discussion 

110 
 

provide care to children and support their depressed spouses or constitute an 
additional risk through both genetic and environmental mechanisms. 
Fathers may thus moderate the effect by which maternal depression affects 
their children. More recently, Gutierrez-Galve et al. (2015) estimated that 
two-thirds of the association between paternal depressive symptoms and 
children’s risk of emotional problems is mediated by the family atmosphere 
and maternal depression, whereas maternal depression appears to influence 
the children via direct mother–child contact. Furthermore, Connell and 
Goodman (2002) concluded in their meta-analysis that the younger the 
children were, the smaller was the influence of paternal depression. It might 
thus be that we did not see a direct effect of paternal depression on children 
because of the young age of the children and the moderating role of paternal 
depression. 

Goodman & Gotlib (1999) outlined four possible mechanisms by which 
maternal depression confers a risk of emotional disturbance in their 
offspring (Figure 18): a) genetic heritability, b) innate dysfunctional 
neuroregulatory mechanisms, c) exposure to maternal negative behaviour 
and affect and d) the context and other risk factors in the lives of these 
families. While new information concerning genetic mechanisms (Hannigan 
et al., 2018) and innate dysfunctional neuroregulatory mechanisms (Meaney, 
2018; O’Donnell and Meaney, 2017) is emerging, parenting is still considered 
to be the main modifiable mechanism mediating the effect of parental 
depression on the offspring (Goodman and Gotlib, 1999). It should be noted 
that the connection is reciprocal: children’s behavioural and other emotional 
problems may worsen parental depressive symptomatology. To avoid the 
formation of a vicious cycle, the treatment of maternal depression in 
particular during pregnancy, including subclinical levels, would be wise. 
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Figure 18. Mechanisms by with maternal depression affects the offspring from 

Goodman & Gotlib (1999). Risk for Psychopathology in the Children of Depressed Mothers: 
A Developmental Model for Understanding Mechanisms of Transmission, Psychological 
Review, 1999: vol 106, No. 3, 458-490. Published by APA, reprinted with permission. 

 
From another perspective, approximately 79% of children referred to 

mental health services in an Australian study had parents with mental health 
disturbances (Naughton et al., 2018). Meanwhile, most parents suffering 
from mental health problems do not receive any treatment for it (Swartz et 
al., 2005). Moreover, as Naughton et al. pointed out, many of these families 
have issues with domestic violence and limited social support. Adverse 
childhood experiences have a cumulative effect; in a study by Burke et al. 
(2011), children with four or more ACEs had a 32-fold increased risk of 
learning or behavioural problems and 2-fold increased risk of obesity when 
compared to children without ACEs. Wertz (2019) suggested in her editorial 
that adult and child psychiatric services should be better linked: treating the 
child could offer an opportunity to also treat the parental disorder, thus 
reducing medical and mental disorders in children (Bagner et al., 2010; 
Lyngsøe et al., 2019). 

 
Concerning the clinical implications of Study IV, the current cut-off value 

used for detecting perinatal depression in Finland (EPDS ≥ 13) is probably 
too high. Matthey et al. (2006) have pointed out that cut-offs used in 
English-speaking countries might not be applicable for other populations. 
Thus, in Study II we chose to use the EPDS cut-off level of 11 or more. In 
Figure 19, we present maternal and paternal depression scores in late 
pregnancy, as well as cut-off levels (high subclinical symptoms/probable 
clinical depression) for mothers and fathers in the CS birth cohort, and in 
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Figure 20, we present maternal depression scores at three pregnancy time 
points in the FB cohort.  
 
 
 

 
Figure 19. Maternal and paternal depression scores in late pregnancy in the CS cohort, with 

high subclinical (≥6.5) and probable clinical (≥10) cut-off lines presented. Previously 

unpublished figure. 

 

Usually, a lower cut-off threshold of EPDS is used to detect depression in 
fathers compared to that for mothers. This is understandable based on the 
reluctance of fathers to report and recognize depressive symptoms and their 
different symptom pattern. However, based on current knowledge 
concerning the consequences of early foetal stress, epigenetic changes, and 
lasting neurodevelopmental effects (Lautarescu et al., 2020; Zou et al., 2019), 
as well as our results from Study IV, I would argue that the use of relatively 
lower cut-off values for mothers compared to fathers would be justifiable, at 
least in terms of offering counselling and psychotherapeutic interventions. 
Based on strong evidence from the US Preventive Services Task Force (Curry 
et al., 2019; O’Connor et al., 2019), counselling interventions should also be 
offered to mothers with subclinical depressive symptoms, a history of 
depression or other risk factors for perinatal depression. Paternal depression 
is often connected to maternal depression and marital conflicts; in these 
cases, therapeutic approaches for couples could be fruitful. 

From the psychodynamic perspective, Joan Raphale-Leff (1991/2005; 
1993/2001) and Margareta Brodén (2013) have written about the 
psychological maturation process of becoming a mother and distinguished 
several phases: fusion, differentiation and separation. Each of these phases 
has its own developmental goals as a woman mirrors the care she herself 
received from her caregivers, the dreams and fantasies concerning the 
imaginary baby developing in the womb and the physical reality of actually 
carrying the real baby inside her. Mental work is done on the level of 
representations and ideas in the mother’s mind (Raphael-Leff, 2010). This 
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developmental crisis and transformation prepares the mother for the role 
shift and the first contact with the child. To simplify these complex processes, 
depression and anxiety can obstruct and hinder the maturation process and 
thus leave the mother unprepared to meet the newborn. Parent–infant 
psychotherapy is preferably already started during pregnancy so that the 
mother can meet the newborn mentally more prepared. The experience of 
being a good or a bad mother/parent goes deep into the core self, and in the 
treatment of perinatal mental disorders, this should be taken account. Using, 
for example, cognitive behavioural techniques without addressing the core 
pain and its developmental background might thus not be sufficient for the 
healing process to start. Despite the technique used, mothers would benefit 
from strengthening the good they see in their own past caregivers and their 
own motherhood.  

Fathers go through their own psychological maturation process, which 
differs from the one mothers go through (Raphael-Leff, 1993/2001). On a 
mental level, expectant fathers may re-evaluate their relationship with their 
own fathers and how it was to be a child of their own parents. One could 
speculate that the spouse’s pregnancy is usually a positive experience for men 
if the pregnancy is not unwanted, and serves to strengthen manhood. After 
the child is born, fathers might be at risk of feeling left out as mothers 
concentrate on newborns. Together with the combination of work-related 
duties, this could lead to an increase in paternal depressive symptoms, which 
can be seen in our results. However, these interpretations need confirmation 
from further research. If problems emerge, expectant and new fathers might, 
however, benefit from a different approach compared to mothers and 
separate groups for dads and dad programmes have been developed 
(Fletcher et al., 2015). 
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6.6 STUDY STRENGTHS 

6.6.1 STUDIES I, II, III AND IV 

 
One of the main strengths of our studies is our representative, relatively 

large population-based study samples of Finnish expecting families. The 
inclusion of almost 1600 fathers in the CHILD-SLEEP cohort is exceptional, 
and longitudinal data from both parents from late pregnancy until five years 
postnatally is rare. In Study IV, the assessment of children’s emotional 
problems at the ages of both two and five and the use of two different 
questionnaires in the evaluation of children’s risk of emotional problems is 
also a major strength. The use of the BNSQ sleep questionnaire in both the 
CS (Study I) and FB (Study II) cohorts enabled us to investigate various 
insomnia problems and also to compare findings in two different samples. 
The study designs were constructed while keeping the clinical implications in 
mind. 
 

6.7 LIMITATIONS 

6.7.1 STUDIES I, III AND IV 

Our studies also had certain limitations. The mothers in both of our study 
populations smoked less (5.8 % in CS; 5.3% in FB cohort) than other Finnish 
pregnant women (15%) (Official Statistics of Finland (OSF), 2015) and the 
number of single mothers was very small (1.8% in CS/2.8% in FB vs 9.2% 
mothers non-married or not cohabiting according to Official Statistics 
Finland). This makes the results more difficult to generalize to risk groups. 
We did not use standardized interviews to evaluate the level of depressive 
symptoms (Studies I, II, III, IV) or objective measures (actigraphy or 
polysomnography) to evaluate sleep (I, II). Moreover, we did not have 
information concerning the severity of earlier depression in either study 
population. Depression rarely exists in isolation, but we did not take into 
account psychiatric comorbidities (anxiety disorders, PTSD, personality 
disorders), the parental trauma history or the effect of obstetric 
complications on the development of postnatal depressive symptoms. Many 
other prenatal factors that could influence children’s internalizing and 
externalizing symptoms also exist, including maternal overweight/obesity, 
substance use, environmental exposures, maternal inflammation/infection 
and psychosocial risk factors such as intimate partner violence (Tien et al., 
2019). Our drop-out rate in both study samples was non-negligible, and the 
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attrition rate of fathers was higher than that of mothers. In Study III, the 
trajectories were constructed using full information maximum likelihood 
estimation in order to deal with missing values due to attrition. Thus, we 
were able to construct trajectories for all fathers and mothers who had 
participated at least once at the four measurement points. In Study IV, we 
did not have an informant outside the family to rate children’s emotional 
problems. According to Goodman et al. (2011), the relationship between child 
outcomes and maternal depression was strongest in studies where mothers 
rated their children’s emotional/conduct problems in relation to studies 
using teacher, laboratory assistant or mother–child dyad reports. Depressed 
mothers may either be sensitive to accurately noticing true disorders in their 
children (Richters, 1992) or their perception might be negatively biased 
(Goodman et al., 2011). In Study IV, approximately 68% of the children’s 
questionnaires were completed by the mothers at 2 and 5 years, 1% by the 
fathers and 24–30% by both parents.  
 

6.7.2 STUDY I, II 

In Studies I and II, both depression scales (CES-D and EPDS) used 
included one question concerning sleep. We repeated the analyses with the 
EPDS and CES-D after removing the sleep question; the results were 
practically unaffected. We did not take into account the effect of sleep 
disordered breathing (SDB) or restless legs syndrome (RSL) when evaluating 
insomnia symptoms (I, II). The inclusion of BMI as a covariate could have 
been beneficial in terms of catching SDB cases, as overweight can associate 
with apnoea during sleep. However, the amount of reported apnoea was very 
low in our sample. Restless legs syndrome is important to take notice of, 
because the treatment differs from that for other insomnia symptoms, as it is 
associated with iron deficiency. Transferritin and other iron metabolism-
related laboratory tests should be checked and, depending on the results, the 
starting of iron supplementation should be considered (Lee et al., 2001; 
Manconi et al., 2004). Long sleep latency in early pregnancy (Study II) was 
partly associated with restless legs syndrome in early pregnancy, but 
according to most of the mothers, the reason for being unable to fall asleep 
was due to thoughts spinning in their heads or stress-related reasons, and 
only a very small fraction of mothers described unpleasant sensations in their 
legs or RLS to be their main sleep problem.  

 
Finally, in Figure 21, possible pathways and intervention opportunities 

between altered sleep during pregnancy, maternal perinatal depression and 
anxiety, bonding problems with the child, continuing parental depressive 
symptoms and children’s emotional problems are described. 
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7 CONCLUSIONS AND CLINICAL 
IMPLICATIONS 

Pregnancy has been called the final frontier in mental health research 
(Pawluski and Dickens, 2019). Almost 20% of pregnant women suffer from 
perinatal mood and/or anxiety disorders (PMAD) (Dennis et al., 2017; 
Shorey et al., 2018) and over 23% of children live with mothers who have a 
mental disorder (Abel et al., 2019), the proportion peaking in the first 
postnatal months, which is particularly harmful for infants. Despite this, we 
are only starting to understand how the brain changes and matures during 
normal pregnancy and postpartum (Barba-Müller et al., 2019; Glynn et al., 
2018), let alone in situations when normal maturation is disrupted. The 
situation is also complex in terms of selecting an appropriate treatment.  

Our epidemiological research in this study stems from this background. 
Maternal and paternal depression were relatively stable from late pregnancy 
until two years postnatally, and even subclinical levels of maternal persistent 
depression associated with children’s emotional problems at the ages of two 
and five years. If these parents could already be identified and targeted with 
appropriate treatment protocols during pregnancy, much harm and suffering 
might be avoidable at the family, parent and the infant level. Pregnancy is a 
window of opportunity to get in touch with families at risk. Mothers and 
families are also willing to accept help and take part in psychological 
interventions during pregnancy. Later on, these families tend to be more 
difficult to reach, yet most of the families referred to child mental health 
units have parents suffering from mental disorders, most of them untreated 
(Swartz et al., 2005).  

The costs of not treating PMADs are becoming evident from Australian 
(PwC Consulting Australia, 2019), British (Bauer et al., 2014) and US (Luca 
et al., 2019) reports. Screening is the first step in the chain towards recovery. 
However, it is crucial to understand that screening alone without local 
treatment pathways will not lead to a change (Camacho and Shields, 2018). 
Alongside the EPDS, the Antenatal Risk Questionnaire (ANRQ) (Austin et al., 
2013) for screening psychosocial risk factors would be wise to take into 
clinical practice, as in Australia (Austin et al., 2017). As the results from our 
study show, depression in one parent increases the risk of the spouse 
developing depression. The screening of both parents would also be 
recommendable based on our study. 

We should not only seek to treat the most severely affected parents, but 
also consider how postnatal depression and other mental health disorders 
can be prevented. In our study, sleep onset problems during early and late 
pregnancy predicted postnatal depressive symptoms, in addition to poor 
sleep quality and short sleep in late pregnancy. Intensive treatment of 
insomnia symptoms is needed, both during pregnancy and postnatally, as 
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almost all perinatal mental health disorders are linked to disrupted sleep 
(Lawson et al., 2015).  

Interpersonal therapy (IPT) is better validated than antidepressant 
medication for the treatment of perinatal depression and, together with CBT, 
is in the first line of treatment options for PMADS (Sockol, 2018; Sockol et 
al., 2011; Stuart and Koleva, 2014). From the foetal perspective, non-
pharmacological treatments should also be preferred if available. The US 
Preventive Task Force (Curry et al., 2019) also recommended counselling 
interventions, particularly IPT and CBT, for the treatment of sub-clinical 
depressive symptoms and prevention of postnatal depression for mothers 
with risk factors. Reproductive mental health clinics, for example in Toronto 
(Women’s College Hospital Toronto, n.d.) and Vancouver, offer various 
group psychotherapeutic, couple, individual and mother–baby psychological 
interventions. Moreover, treatment programmes such as the Mother to Baby 
CBT programme are now also available in an online format 
(www.eMB.health). Based on the US Task Force recommendations (Curry et 
al., 2019; O’Connor et al., 2019), such programmes and counselling should be 
offered with a low threshold in primary care, as well as in more specialized 
units. This would benefit not only the mother but also the child: the 
treatment of maternal mental disorder has been consistently shown to 
improve child outcomes (Gunlicks and Weissman, 2008; Howard and 
Challacombe, 2018; Weissman et al., 2015; Wickramaratne et al., 2011)  

This study was strongly focused on parental perinatal depression, as has 
most previous literature on perinatal mental health, but anxiety disorders 
might be even more prevalent (Dennis et al., 2017; Rees et al., 2019). In 
practice, postpartum depression seems to be an umbrella term for depressive 
disorders (including bipolar depression), PTSD and other trauma disorders, 
anxiety disorders such as perinatal obsessive–compulsive disorder, 
personality disorders including borderline personality disorders, adjustment 
disorders, psychotic disorders, and so on, yet the EPDS only screens 
depression and partly anxiousness. It is rare for a mental health disorder to 
exist in isolation, and as our cumulative model showed, the risk of mental 
disorder increases strikingly with the accumulation of risk factors. More 
knowledge concerning the duration, timing and content of effective parenting 
interventions for families with severe parental mental health disorders is 
needed (Bee et al., 2014; Stein et al., 2018). 

In Finland, we have one of the few 4-year training programmes for 
mother–infant psychotherapy in the world, but more clinical research is 
needed on the subject. Furthermore, despite evidence concerning the efficacy 
of IPT and CBT, local implementations and adaptations to the Finnish 
system are lacking. This dissertation sets the ground for future 
implementation trials. 

The public health service in Finland needs to adapt to the growing need 
for perinatal mental health services, and psychotherapeutic interventions, in 
particular, need to be constructed at both the primary care and specialized 
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health care levels (Figure 22). National treatment guidelines concerning 
perinatal mental health disorders need to be published, mothers should be 
able to attend counselling interventions with a lower threshold, and the 
evaluation and treatment of mother–child bonding disorders should be an 
integral part of the treatment of perinatal mental health disorders at all levels 
(Pietikäinen, Hakulinen and Holopainen 2020; Murray, Fearon, and Cooper 
2015). Specialized perinatal mental health outpatient clinics, as well as 
psychiatric mother–baby wards/beds, should be set up; they would also serve 
staff educational purposes. We need to start taking better care of our young 
families, and as a position statement by 33 nationalities (Brockington et al., 
2017) indicates, perinatal psychiatry is a much needed and vital novel area of 
specialization. 

 
 

 
 
Figure 22. Suggestion for a Finnish perinatal mental health service. From Pietikäinen J, 

Taka-Eilola T, Paunio T. Suomeen tarvitaan perinataalipsykiatriaa. Duodecim 2019; 135: 
1809–1120. Reproduced with permission from the publisher Duodecim. 
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