The bidirectionality of the relationship between
insomnia, anxiety and depression in adolescents: A
longitudinal study

Pasquale K Alvaro

Bachelor of Psychology (Hons)

Thesis submitted for the degree of Doctor of Philosophy

School of Psychology
Faculty of Health Sciences

University of Adelaide

August 2014






Table of contents

LiSt Of TADIES ......cvveeeeeieeeeeniiiiiiiiiiiiiiiiiessensiiessensisssssssssssssnsssssssnsssssssssnsssssssnsssssssnssssssnes vii
LiSt Of FIQUIS.....ccvuuunneeereeuniirieeniisseenssisssensissssesssssssssnsssssssnsssssssssssssssssssssssssnsssssssnssssssses vii
[0 2ol [+ 14 [ { o]/ IO RPN i
W Yol {0 o2V (=T [o T= 1 1 1= 11 XU ii
1Y 0 X3 o Lot SO 1
Chapter 1: INtrodUCtion ..........ccceeceeeeniiieeiiiinniiieeioriniiisnisisesissssssssnsisssssossssssssssssssnssssssssssnss 4
1.1. Brief overview of thesis and Chapter........ccovciiiiiiiiii e 4
0 Yo [o 1Ty ol cY o ol U 4
N T 1T o TSR 6
1.3.1. Sleep regulation: @ tWo-process MOAEN..........ccuuiiieiiiiiiciiee e e e e etre e e e siree e e e taeeeeanes 7

B Yo [o LT oY o LA 1YY o U 9
T [0 oY ' 1= 5 10
1.5.1. Risk-factors for insomnia disorder and secondary iNSOMNIA ........c.ceeeeiiiieiiiieeecciiee e e 10

1.5.2. Epidemiology Of INSOMINIA ...c..eiiiiiiiieiiii ettt et e st esaneeaees 14
1.5.2.1. Epidemiology of inSomMNia and GENAEN .........ueiiiiiiiieeieie e et e e e e ara e e anaeas 15

1.5.2.2. Epidemiology of insomnia during adolescence and chronicCity ........cccceevveeiviieeeenciee e, 17

1.5.3. Concurrent and longitudinal associations with insomnia during adolescence ........cccccceeecciviveeeeennn. 18

LT B 7= o =3 [0 o 20
1.6.1. RiSK-TaCtOrs fOr d@PIrESSION ....cciiiiie ettt et e e et e e e et e e e e tbe e e setbaeeeeabaeeeesreeeseasaeaessreaaans 21

1.6.2. EPidemiology Of AEPIrESSION ...cccviiiiiieeiieeie ettt ettt et sbe e et e s sae e e sareenaees 25
1.6.2.1. Epidemiology of depression and SENAEr ..........ccueeieiiiie ittt e 26

1.6.2.2. Epidemiology of depression and @ge.......ccccuiriiiieeieiiieeceiee e see et eeeee et e e e 28

1.6.3. Concurrent and longitudinal associations with depression during adolescence .........cccecccvveveeeeenn. 28

Y 0= 30
1.7.1. RiSK-TACLOrS OF @NXIELY ..veiiiuiiii ittt ettt e e e et e e e e tte e e sttaeeeeabaeeeeaataeeeeasaseessraeanns 31

1.7.2. EPidemiolOgY OF @NXIELY ....coiruiiiiiiiiieetie ettt sttt et b e et be e e s an e e sae e saneenaeas 33
1.7.2.1. Epidemiology of anxiety and SENAEN .........ccueiiiiiieeecie e ettt 34

1.7.2.2. Epidemiology of anXi€ty and gE.....ccccuiiiiiiiee et e et naeas 34

1.7.3. Concurrent and longitudinal associations with anxiety during adolescence .........cccccceeeeeciiineeeennn. 35

1.8. The relationship between insomnia, depression and anxiety.........cccvveeeeeeieecciiiiieeee e, 36
1.8.1. Potential mechanisms that underlie the relationship between insomnia, depression and anxiety ..38
1.8.1.1. COMMON FISK-TACLOIS ceuueiiiiiiiieieiiiee ettt ettt sttt e e et e e s sate e e sttt e e s sabeeeesnbaeesanaeas 38

1.8.1.2. Cause-effect relationShip.....c...cii e e e 40

1.9. The bidirectionality of the relationship between insomnia, depression and anxiety................ 41
1.9.1. Methodological variations aCross SUAIES .....c.eierieriiiiiriieriit ettt ettt et e saee e 45

1.9.2. Overlapping methodological issues within the literature ..........cccceeeeeeciiieii e, 46

IO 0 I o T oo Y o TSR 47

1.10. AIMS OF The TheSTS e nnnan 49



1.11. Significance/Contribution to the diSCIPliNE ........cccueeiiieiieree e 50
CRAPLEr 2: EXEQESIS ccvuuueerveveniiriennniirinsnnisssssusisssssssssssssssssssssssssssssssssssssssnssssssssssssssssnssssns 53
2 I I 1= o o =T L PP PTUUUSRRTR 53

2.2. Study 1 - A Systematic Review Assessing Bidirectionality between Sleep Disturbances, Anxiety,
oo D T=Y =T o o [P SR 56

2.3. Study 2 — The Independent Relationships between Insomnia, Depression, Subtypes of Anxiety,
and Chronotype during AJOIESCENCE ...ccivuiiiiiiiiie ettt e e e st e e s srae e e ssbaeeesssaeeen 57

2.4. Study 3 — Bidirectional relationships between insomnia and depression, and insomnia and

subtypes of anxiety during adolescence: does chronotype effect these relationships? .................. 59
2.5. Sample size rationale for studies 2 and 3 ... 62
2B, UMY c it 63
CRAPLEE 3: SEUY L.....eeeeeeeeeeeeeeeeeeeeieeeeeieeeeniereeseseneseernssessasessnssessassessessssnsssssnsssssasessnssnnen 64
N AN o1 T SRR UUUUR 66
IR 0 B W o (YA @] o T =Tt V7Y USRS 66

IR 0 3 1T 14 o OO P PSP UPPRPOPPRN 66
3.1.3. Measurements and RESUILS .......oiuiiriiiiieiriee ettt st st e st e st eebeesabe e sbeesbaeenbeeenne 66
oI I S 0o Tl LV K o o TSP PP 67
0 [ 1 o Yo [V ot [ o WU USUR 67
T TR0 1Y/ =1 o [o Lo LU 69
3.3.1. Data sources and StUdY SEIECHION ........uiiiii i e et e e e e e rrr e e e e s 69
TR T O (V- | 1 VA T =Y 1 0 =T o | USRI 70
3.3.3. Data extraction and SYNThESIS ..........uiiiiiiii e e e e e e e e s 71
BB Y U] ST 72
3.4.1. Included and exXClUded SEUTIES ........cccuieiiiiiee et e e e e e eeee e e s e e e e snbeeesenraeeesnreeeens 72
N @ TV | 11 AV 1= 41T ] S SUR 76
I B @ V=T =Y | IS 1= £ SRS 78
3.4.4. Synthesis Of SIEEP VAriAbIES......cc..uiii e et e e et e e e be e e e tae e e earaeeeas 84
3.5 DISCUSSION i 87
ACKNOWIBAGIMENTS ..eeiiiiiiii et e et e e e e et ee e e e st e e e e s abaee e e s abteeeesaseeesesnseeeeennnees 93
CRAPLEE 4: STUAY 2.....ceeeeeeeeeeeereeeereueereniereeseeteasesenesesssssesenssssnssessassessassssnssessnssessnssssnssoses 94
L O Y o 13 =T ox SRR 96
I @ 1 Y =T 1 17 SRR 96
|V 1= i o o o £ O OO OPRRUPRTOPPRPPRRINY 96
O I T 2 (=TT U | PO P TP ORI 96
S 0T o Tol [V [ o LT PO OO PO PRTPPPRPPRRINt 96
/0 I 14 e o [F ot [ o PR 97
e TR |V, =Y i T Yo PSP 99
N0 B - {01 o Y- L £SO OSSOSO SEOT SR OR PPN 99

4,3.2. IMIBASUIEIMENTS ..oetutuiiieeeiiiiiitiieeeeeeetettteeeeeesseetataaeeeessssranaaseesssssssnnnsesssssstannaseesessstnnaesesssssssnnnaesesseees 100



e e T o o Tt Lo [V ] <SOSR OO P UPUTRRRROPOt 103

4.3.4. StatistiCal @NAlYSES......ei i e s r e nnees 104
T U PSPPI 106
4.4.1. DeSCriptive STatiSTICS . .ciiiiriiiiiiieieie e e e s s 106
4.4.2. Depression and INSOMINIA ......cuieiiiiieeieeee e ceieeeesit e e eeete e e srreeeestreeeesaaeessseeeasstseesasseeesssneaessseesannes 109

4.4.3. GAD and Insomnia
4.4.4. OCD and Insomnia

4.4.5. Panic Disorder and INSOMINIA.........ieiiciiiiiiee et e ettt e e e e e eerae e e e e e s e e eabaeeeeeeeeeenbntaeeeaaeeennnnrens 110
4.4.6. Separation ANXiety and INSOMINIG......cccciiiiiiiieeeiiieeeeee e sree e e eeeeae e e s rareeeesataeeeeseeeessseeeesasseesannns 110
4.4.7. Social Phobia and INSOMNIG.......ciiiiiiiiiiiiec ettt e e ee s e e e e e e s brr e e e e e e e eeabasaeeeaeesennnrans 111
T I 1 1Yol U =3 [ o P PPPPRE 111
N0t I X[ 1 =1 T ] SO O SO NN 115
8.5.2. CONCIUSIONS...eiiiiiieiiiieee ettt ee ettt e e e e e s e etb e e e e e e e e s e e ataeaeeeeeesaaaraaaeaeesesanstssseaeeeesasnsssaeeeeesaannssrees 117
ACKNOWIEAZEMENTS .ottt et e e e st e e e e st ee e e e sbteeeesbaeeessbtaeessnteeeesassaeessnns 118
(0 1o o1 (=1 T {1 2V Z PPNt 119
T 1Y o 1Y 4 ot USSR 122
TR 0 ] W e (YA 0] o T[Tt V7Y USRS 122

TR 0 D 1T 14 o PSP T T OPTPPPP 122
TN . B Y= [ V= £ PP PTPPPPRS 122
oI B - T ol oY= 41 £ PSP OT O PP PP 122
5.1.5. Measurement and RESUILS .......cccciiiiiiiieiiiiie e et e eete e e ete e e e rre e e e eaa e e e s taeeeeateeeseasaeeesasseeeenssaeeennsenas 122
T80 0 ST o T ol U1 e o ISR 123
L3 0 1o e Yo ¥ oru o o [ PR 124
oI TR0 1V, =1 o To Lo LSRR 127
T T8 B - T ol o - | £ PSSP 127

R B Y =T T U TP PRS 128
oI 107 A I [ o T 4 o1 o Y- JPO PP PPPPR RPN 128

LT T 0 I O Yo [o ] AY/ o 3PP 129
5.3.2.3. Depression and sUbtYPes Of aNXIETY ....ccueieiiiieieiiiie et e e e e 130
LT T8 TR e Yol =Y o [U 1 TSP 131
I I ] =Y 1 or- | I AN | V£ LR 132
LI B Y ] 4TRSS 136
5.4.1. STEP-WiSE regreSSioN @NAlYSES.......uiiiciiieeiiiieeeiieeeeeteeeestteeeessteeesenseeeessaeesansseeesssseesesnsseesansseeessnsenes 142
DD DISCUSSION it a e e e e e e e e 145
LT T80 R @ [T 1or=1 1Y o] o= Y [ ] o -SSP 148
LT 10 A I [ oY1 = o [ o - PRSP 151
LT T8 TR 0o [l [T o o -SSR 153
TR T AV o o 1T Lo LD USRS 154
Chapter 6: DiSCUSSION ......cc.uueveveeeniirinnsiirinsnssisissnusissssssssssssssssssssssssssssssssssssssssssssssssssssns 158
6.1. Summary of the results from Studies 1,2 and 3 ......cccoeiriiiiiie i e 159

6.2. The Bidirectionality of the relationships between insomnia and depression, and insomnia and
YU oYY o T<T o N - D =] Y USRS 161



6.2.1. Bidirectionality across various age groups and CUILUIES ........cceeeeecueeeeiiiiieeeiiree e siree e e sene e e 161

6.2.2. Bidirectionality across different methods of assesSMENt ......cccevvvcieiiiiiieiiii e, 163
6.2.3. Bidirectionality and follow-up time-periods .........cccueriiiiieeeciiie e e 163
6.2.4. Bidirectionality and time-period across subtypes of anxiety ......ccccccevviieeieniiiiiniiee e, 164
6.2.5. Potential mechanisms of the relationship between insomnia, depression and GAD ...................... 165
6.2.5.1. COMMON FiSK-TACLOS .oiiiiiiiiiiiiie et e e e s s ere e e s aaeeessbaeeeennes 166
6.2.5.2. Cause-effect relationShip.. ... e e e e e e e 168

6.3. The effects of chronotype on the relationship between insomnia, depression and subtypes of

10D 1= YO PP PP PP PTPPPPPTN 169
6.3.1. The prediction and confounding effects of chronotype......cccccvveeeieiicciie e, 170
6.3.2. Chronotype, insomnia, depression, and subtypes of anxiety across a 6 month period .................. 171
(T I T Y, 1=l o F= T a1 T T ST SROUPPRI 172

6.4. Pathways between insomnia, depression, subtypes of anxiety and chronotype .................... 173

R @ a1 Tor 1 1o 0] o] [ Tor= 4] o - PRSP 178
o T8 O o =NV =T o) o T o PRSPPI 178
6.5.2. TrEAtMENT ..ottt e e e e st e e e e e s et et e e e s e bttt e e e s e annren e e e e e e e e nnrrrneeeens 180

6.6. Limitations and fULUre reSEArCh .......ccevciiiiiii e s 184
6.6.1. INSOMNIA SUDTYPES....ceiiiiiiieee ettt ettt st et e st e e sab e e sabeesabeesabeesabeesabeesaneens 184
L ST (=TT oI =T oL Y Y o o USSR 185
6.6.3. Insomnia, depression, anxiety and stressful life eVents......cccccovvvevieriiiieicic e, 186
6.6.4. Insomnia, depression, anxiety and physical aCtiVity .......ccccceciiiiiiiiee i 187
6.6.5. Technology, sleep, and ChroONOLYPE ....cc.uiiuiiiiiiiiieeeee e et e s s 188

5.7, CONCIUSIONS ...ttt ettt s e s bt e e sabe e s bt e s bt e e sabeeebbeesabeesabaeesabeesabaessbaesabaesnasenn 190

7. Appendix — bootstrapped regression analyses when controlling for outcome variables at
0 LT -2 N 191

REfEIEINCES ......ceeueeeeenieeeiireiiieieiereieieteinieteesesensisssesessnsssssessssssssssessssssssssnsssssssssssassssnsssnes 193



List of Tables

L1 1 LI RO OO OO PP PPUPRPTROPPROS 71
B 1o L= ORI 74
L1 1 LS 2O OO PO PP PRRUPPRPPROPPROS 77
B Lo L= PSPPI 79
L1 SO OO PO OO PP PPUPRPPRTOPPROS 86
L Lo L= SRS 107
L] o1 S OO OO PO PSRRI 108
L 1o L= - OSSPSR 108
L] o1 S OO OO UPORT PP 108
LI Lo LT O TR PURPRRRRRPOt 138
L] 1 L0 e PP PSR 139
LI Lo 1[I RO PURPRRRRRPOt 139
L] o1 L0 T PP PSR 140
LI Lo 1L SRR PUUPRRRRRPOt 141
L] o1 L T PP PSR 143
I Lo 1 [T TR PR PUURRRRRRPOt 144
L] 1 L APPSR 191
I Lo 1[I SRR RUOUUPRRRRUPOt 192

List of Figures

Figure 1. Aetiologically exclusive relationships between insomnia, anxiety and depression..........ccccccevveereeennee. 43
Figure 2. A bidirectional relationship between insomnia, anxiety and depression. ........cccccceeeevciiiieeeeecescciveeeennn. 44
Figure 3. Summary of the reasons for @XCIUSION. .......coiuiiriiiiiii e s 73
Figure 4. Summary of the total number of studies (analyses) that supported each type of relationship between

sleep disturbances, anxiety and dEPreSSION. ........iiiiiiiiiirieeieere ettt sar et sare e sne e sareenaeas 83
Figure 5. STEPS FOr @NAIYSES. ...ueiiiiiiie ettt e et e e e et e e e et e e e e ete e e e sbaeeeeataeeseasaaeeebbeaeeassaeseanssaeesasreeaans 105
Figure 6. Steps fOr regresSioN @NalYSES......ui i ii ittt ettt ettt e s bt e st e e sate e st e e sabeesareesabeesanee s 135
Figure 7. Pathways between insomnia and dePreSSiON. .....uiiccieiieciiie e ree et e e e saee e e saeeeesnaeeeens 174
Figure 8. Pathways between inSomNia and GAD. ........ooiiiiiiiiiiiiee ettt e e e e e s rbarr e e e e e e s eebbareeeeeeseannenes 174
Figure 9. Indirect pathways between insomnNia anNd GAD.........c..eeieciiieicciee e et e e e e e e seee e e snaeeeeas 175
Figure 10. Indirect pathways between insomnia and depression. ........cccceeeieeiiiiieieececcciee e e 175
Figure 11. Pathways between insomnia and OCD, PD, SAD @nd SP. ......cc.eeviiiiieieiiie e cree e esee e eeee e seeeee e 176
Figure 12. Pathways between eveningness and iNSOMNIA. .......ccciiiiiiiiiiiiiee e e e e e e e sebrare e e e e e eesaaanes 177
Figure 13. Pathways between eveningness, insomnia, and depression or GAD. .........ccccceevciveeeevceeeseceeeesiveeens 177

Figure 14. Pathways between eveningness and OCD, PD, SAD OF SP......ooiii ittt 177



Declaration

| hereby declare this submission is my own work and that, to the best of my knowledge and
belief, it contains no material that has been accepted for the award of any other degree or
diploma of a university or other institute of higher learning, except where due
acknowledgement is made in the body of the text. All work contained in the submission was
initiated, undertaken, and prepared within the period of candidature. In addition, | certify
that no part of this work will, in the future, be used in a submission in my name for any other
degree or diploma in any university of other tertiary institutions without the prior approval
of the University of Adelaide and where applicable, any partner institution responsible for
the joint award of this degree. | give consent to this copy of my thesis when deposited in the
University Library, being made available for loan and photocopying, subject to the provisions
of the Copyright Act 1968. The author acknowledges that copyright of published works
contained within this thesis (as listed below) resides with the copyright holder(s) of those

works.

Alvaro, P. K., Roberts, R. M., & Harris, J. K. (2013). A systematic review assessing
bidirectionality between sleep disturbances, anxiety, and depression. Sleep, 36(7),
1059-1068.

Alvaro, P. K., Roberts, R. M., & Harris, J. K. (In Press). The independent relationships between
insomnia, depression, subtypes of anxiety, and chronotype during adolescence. Sleep
Medicine

X

Pasquale Alvaro
PhD Candidate




Acknowledgements

At the end of this long and eventful journey, there are many people who | wish to
acknowledge. Firstly, | would like to acknowledge all the staff from The University of
Adelaide, particularly in the School of Psychology. All the office staff were always nice and
easy to work with, and often made things run much quicker and smoother. | would like to
acknowledge in particular Mrs Maureen Bell, who helped me develop the search terms for
my systematic review; Dr Stewart Howell, who helped with the statistical analysis for the
second manuscript; and Associate Professor Paul DelFabbro, who help with the statistical

analyses for the third manuscript.

Secondly, to Dr Catherine Wiseman-Hakes. Meeting you at the World Sleep
Conference in Valencia was very important for two reasons. One, it has given me the chance
to keep in touch with a passionate sleep researcher, who loves her work, and is always
willing to help people. Two, | made a lifelong friend who has already given me a lot. Thank

you for everyone, it means so much to me.

Professor Oliviero Bruni. My five month stay in Rome was rewarding for so many
reasons, not least because of your support. It was a real pleasure to work with such a giant
figure in the European and world sleep research community. Grazie di tutto. Non
dimentichero’ mai tutto quello che hai fatto per me, e che mi hai insegnato. Anche, Forza

Juve per sempre!!

To my supervisors Drs Rachel and Jodie. Through your guidance, | have become a much
better researcher, writer and professional, and learned the importance of attention to

detail. | wouldn’t have made it without your help. Thank you both so much for all the time



you have given me, for everything you have taught, and for the sense of humour you both
brought to our meetings. | was lucky enough to have such a great pair of supervisors. You

both definitely made things much easier for me.

To all my friends and extended family. You have all been great to me, and lent a hand
when | needed it. Of my friends, | would particularly like to acknowledge Paulo, Storm, Matt
Rudd, Ben JRS, Chanto, Chan and Laura. Of my extended family, | would like to acknowledge
Gianluca, Nino il donkey, Domenico, Sara, Ciccio Frisina, Antonella Sacca’, Carmine Sacca’,
Grazia Rugolo and Uncle Tony. You have all been extremely important in keeping me sane,
and gave me so much. | will not forget the importance of all of your support during this
critical period in my life. Per gli italiani, Il period che ho passato in Italia e’ stato speciale
grazie a tutti voi e il support che ho ricevuto mi ha aiutato a stare bene. Senza il Vostro auito,

sarebbe stato tutto piu’ difficile.

To my little brother Philip. The time we spent playing video games and watching TV
were very important in helping me get through this PhD. Keeping my mind off work when |
needed to relax were critical in recharging my batteries. Also, although you’re younger than

me, the advice you give can be mature beyond your years. Thanks for your support.

To my dearest Emily. You’re right behind me doing your assignment on the effects of
globalisation on the Australian labour force with a paper bag around your feet as | sit here
typing. Meeting you almost a year ago, during a particularly difficult period of my life, was an
absolute God send that can only be grateful for. You’ve taught me so much about life, and
have helped me mature and become a much better person. No matter what happens, you
will always be special to me. Thank you so much for putting up with my craziness, thank you

for helping me to become a better person, and thank you for being you.



To my father. Your words of advice during critical periods really helped me when |
needed it most. You were always honest with me, no matter the situation, and even told me
the hard truth when you thought | needed it. You have given me so much in my life, and
literally none of this would be possible without you. After all you’ve been through, you still
continue to work, live life, and be happy. | want to follow the example you set, and repay all

the things you’ve sacrificed for us. Thank you for everything. | love you.

To my mum. Words cannot describe the amount of sentiment | hold for you. You are
supermum. You can do everything and anything. You do so much for me, maybe too much. |
love you so much. You are one of the most important reasons why I’'m where | am today.
Thank you so much for being supermum, and for dedicating your life to your family. | want
to repay everything you’ve ever done for dad, Philip and I. You are the absolute best mum in

the world. Thank you.

To my Nannu. It’s fitting that the last words | write in my thesis document are about
you, because not a day has gone by that | haven’t thought about you. Even now | can still
hear your voice as clearly as | hear my fingers hit the keyboard. | was and continue to be
inspired by your character, and you will always be my hero. The love you showed me was
unrivalled, and the influence you’ve had on me will last forever. | still feel overjoyed when
people say | act or look like you, but | will always know that | could never be as handsome as
you were! More importantly, if | could be half the man you were, | know I'd be a great man.
Nanna and mum miss you. | miss you. We all miss you. Save a seat for me next to you, and

make sure Uncle Pat and Nonna are there too. Until we meet again.






Abstract

Bidirectionality refers to whether variable x predicts and/or is predicted by variable
y. This thesis identified and accounted for gaps within the literature on the bidirectionality of
the relationship between insomnia, depression, and anxiety during adolescence. Namely,
bidirectionality was assessed across different subtypes of anxiety, using continuous
variables. The independent effect of chronotype on the bidirectionality of the relationship
between insomnia and depression, and insomnia and subtypes of anxiety were also

considered.

Study one systematically reviewed the literature of the bidirectional associations
between sleep disturbances, anxiety and depression across all age groups. In total, the
systematic review contained nine independent studies. Best available evidence indicates
that insomnia is bidirectionally related to anxiety and depression. The limited data available
suggests that bidirectionality may extend beyond insomnia to other sleep disturbances,

although additional research is needed to further clarify this notion.

Study two assessed the cross-sectional independent relationships between
insomnia and depression, and insomnia and various subtypes of anxiety during adolescence.
The predictive effect of chronotype on insomnia, depression, and subtypes of anxiety was
also assessed. Baseline data from 318 South Australian high school students in grades 7 to 11
(age range 12-18, mean 14.96 * 1.34) were collected. Insomnia, depression, subtypes of
anxiety and chronotype were assessed by validated self-report questionnaires. Insomnia
predicted depression and panic disorder (PD) after controlling for confounders, although the

latter was not considered clinically significant. Depression and generalised anxiety disorder



(GAD) predicted insomnia after confounders were controlled. Insomnia was not significantly
associated with other subtypes of anxiety once depression was controlled. Eveningness
uniquely predicted insomnia and depression, but was not associated with any anxiety

subtype.

Study three investigated the bidirectionality of the relationship between insomnia
and various subtypes of anxiety, and insomnia and depression; and the independent
predictive effects of chronotype on insomnia, depression, and each subtype of anxiety
during adolescence. The study was longitudinal, with a 6-month follow-up. Two-hundred and
fifty-five high school students completed self-report questionnaires at baseline and follow-
up. Once depression was controlled, insomnia predicted depression and GAD after
controlling for other variables, and vice-versa, but was not related to other anxiety subtypes
in either direction. An evening chronotype predicted insomnia once other variables were
controlled, but did not predict depression or subtypes of anxiety once insomnia was

controlled.

Together, the results suggest that insomnia is bidirectionally related to depression
and GAD, and related to other subtypes of anxiety through a common factor, depression.
Furthermore, chronotype predicts the development of insomnia, and is related to
depression and anxiety subtypes through the common factor of insomnia. Chronotype, then,
may be a risk-factor for the development of insomnia, which may subsequently contribute to
depression or GAD, which in turn may create a vulnerability to other anxiety disorders.
Ultimately, these findings may significantly enhance prevention and treatment. Chronotype,
depression and GAD should be considered while implementing insomnia interventions,

insomnia may be important to address in the treatment of depression and GAD, and



depression should be assessed and considered for all sleep and anxiety disorder

presentations.
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