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Abstract
Background. Research has established that people with ADHD have an
increased risk of developing depression. Furthermore, this comorbidity is followed
by increasing consequences on both the individual life quality and the societal
burden and economics. Multiple explanations models and research on this relation
exist. The objective of this project was to explain and understand the etiology of
comorbid ADHD and depression. Furthermore, the aim was to understand how this
comorbidity could be treated and prevented Method. To answer this, the project was
split in 3 sections, each contributing with some explanation. The first section
presented different explanation models as well as their rationale and complexity.
Furthermore, different research designs applicability in investigating causality were
presented. The second part of the project investigated the evidence of direct and
indirect causational factors as explanations of a relation from ADHD to depression,
in a systematic review. The third section aimed to understand the best prevention and
interventions strategies for depression in an ADHD population, based on the finding
of the systematic review and the national clinical guidelines of Denmark as well as
other research. Results In the first section it was established that both common
etiology and direct and indirect causal factors of ADHD most likely contribute to the
explanation of the association between ADHD and depression. Furthermore, the
complexity of these processes was presented, demonstrating that these can be
difficult to disentangle from each other in research. The second part found
suggestions of a negative effect of having; the ADHD-IN subtype, decreasing self-
perception, sleep problems, maternal psychopathology, traumatic experiences, and
social difficulties, as well as no positive or negative effect from ADHD medication
and performance EF. Lastly, mixed findings existed regarding the influence of
ADHD symptoms, academic difficulties, and the family environment. The third
section established that research is lacking on intervention and prevention strategies
targeting specifically comorbid ADHD and depression. However, multiple
treatments already suggested for ADHD or depression, combined well with the
findings of the SR, suggesting a possible effect on depression. Examples of such
includes, parent training programs, sleep interventions, cognitive behavioral therapy,
and social skills training. In Conclusion the association between ADHD and
depression seems to include a complex etiology. However, indirect, and direct

factors of the ADHD diagnosis could explain part of this, and multiple factors is



suggested in the research. Furthermore, these add well up with many intervention

strategies already recommended in clinical guidelines.
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Indledning

Diagnosen Attention Deficit/ Hyperactivity Disorder (ADHD) angives at vare
den hyppigst forekommende neuropsykiatriske udviklingsforstyrrelse i Danmark
med en preevalens pa 4,5% hos danske bgrn fra 10-24 ar i 2016 (Jeppesen et al.,
2020, p. 185). Det angives ydermere, at ”det er mere reglen end undtagelsen, at unge
med ADHD i lgbet af opvaksten udvikler symptomer svarende til en eller flere andre
psykiske sygdomme (...) Hvor drengene typisk reagerer med adferdsforstyrrelser og
misbrug, er det hos pigerne mere almindeligt at udvikle angstlidelser og depression”
(Jeppesen et al., 2020, p. 192). Denne statistik understattes af en overbevisende
mangde forskning, der fastslar, at ADHD er associeret med depression og heriblandt
ogsa selvmordstanker (Hinshaw et al., 2012, p.1041; Angold et al., 1999, p. 57;
Libutzki et al., 2019, p. 38; Meinzer et al., 2014, p. 600f; Erskine et al., 2016, p.
844). | et review fandt Angold et al. (1999, p. 66) at hyppigheden for at udvikle
Major depressive disorder (MDD) er 5,5 gange sa hgj hos unge med ADHD i forhold
til typisk udviklede unge. Dette ma vurderes i lyset af, at MDD samtidigt er en
diagnose med en livstidspraevalens estimeret til omkring 20% i den neurotypiske
population, hvilket betyder, at denne komorbide gruppe er yderst praevalent (Kendall
etal., 2021, p. 5).

ADHD- og depression er begge kendt for at medfare en rekke negative
psykosociale og funktionelle vanskeligheder. Hvor personer med ADHD udover
farnaevnte komorbide lidelser ofte oplever problemer inden for afhaengighed/misbrug
(Di Lorenzo et al. 2021, pp. 287-291; Shaw et al., 2012, p. 4ff), akademisk formaen
(Arnold et al. 2015, p. 73; Shaw et al., 2012, p. 4ff), social formaen, antisocial
adfeerd og selvveerd (Harpin et al. 2013, p. 295; Shaw et al., 2012, p. 4ff). De har
ligeledes en hgjere dedelighed inden for unaturlige dedsarsager sasom uheld og
selvmord (Catala-Lopez et al., 2022, p. 10).

Personer med depression oplever, udover de depressive symptomer, ogsa ofte
en raekke andre effekter sasom lavt selvvard, skyldfglelse, sgvnproblemer,
selvmordstanker, treethed og e&ndringer i appetit, eller funktionelle problematikker
sdsom problemer pa arbejdet, i skolen eller i familielivet (WHO, 2012). Slutligt giver
depression ogsa en gget risiko for selvmord (Laursen et al. 2016, p. 204f). Udover
disse negative konsekvenser, der falger hver diagnose, er der indikationer for, at

kombinationen af begge medfarer starre konsekvenser end hver diagnose for sig.
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Dette omhandler b.la. forringet social og akademisk formaen (Blackman et al., 2005,
p. 195) samt begyndelse, varighed og sveaerhedsgraden af de depressive symptomer
(Biederman et al., 2008, p. 426). Ydermere er de overordnede sundhedsmaessige
omkostninger hgjere end ved hver diagnose alene (Fishman et. al., 2007; Daviss,
2008, p. 566).
Problemfelt

Opsummerende er det etableret, at der i ADHD-populationen ses en starre
hyppighed af depression end hos normalbefolkningen. Denne komorbiditet er fundet
at forveerre en reekke bade personlige konsekvenser savel som samfundsgkonomiske
konsekvenser. Der er derfor relevant at overveje forebyggende strategier, som kan
veere effektive for ADHD-populationen. For at forsta hvilke initiativer, der effektivt
kan forebygge, er det dog essentielt at have en forstaelse af arsagen til associationen
mellem AHD og depression. Pa baggrund af dette vil dette projekt have til formal at
danne et overblik over og fremme forstaelse af forskellige forklaringsmodeller for
arsagen til associationen mellem ADHD og depression. Derudover gnskes at
etablere, hvilke risikofaktorer relateret til ADHD-diagnosen der er evidens for, samt

at seette dette i relation til interventions og forbyggende strategier.

Problemformulering
Hvordan kan arsagen til en gget risiko for depression hos ADHD-populationen

forklares og forstas, samt hvordan kan denne risiko forebygges og interveneres pa?

Metateoretiske Overvejelser

| dette afsnit vil de metateoretiske overvejelser udfoldes. Ifglge Jacobsen et al.
(2015, p. 14ff) defineres en metadisciplin som noget, der ligger bag en given
disciplin, hvor der f.eks. reflekteres over den type spgrgsmal og svar, der gives
indenfor disciplinen. Dette projekt vil tage udgangspunkt i deskriptiv-empirisk
videnskabsteori grundet et gnske om at klarleegge et fenomen, som det optraeder ud
fra den empiriske virkelighed (Jacobsen et al., 2015, p. 14ff).

Formalet med dette projekt er, som beskrevet i ovenstaende
problemformulering, bade at forklare og forsta en arsag samt ud fra denne forstaelse
at kunne muliggere forebyggelse af problemet. | denne sammenhang @nskes farst og
fremmest en forstaelse af de mulige forklaringsmodeller for tidligere naevnte
association mellem ADHD og depression. Dernzst gnskes at afgere hvilke faktorer,

der bedst kan forklare at ADHD-diagnosen leder til gget risiko for depression. Dette
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gnske kan forstas i led med Habermas erkendelsesinteresser. En interesse for at
forklare/forudsige relaterer sig til en positivistisk tilgang med eksperimental
forskning (Brinkmann, p. 71). Denne positivistiske tilgang er ogsa netop
udgangspunktet, til at forklare associationen fra ADHD til depression. Her vil
empirisk forskning anvendes til at afgare evidensen for faktorerne igennem et
systematisk review (SR). Som omtalt i Brinkmann (2015, p. 71) vil der dog veere
elementer af en forstaende og fortolkende tilgang i alle tilgangene. | det SR vil ogsa
efterstraebes at forsta den interne konsistens i de fundne resultater og deres relation til
hinanden.
Disposition

Dette projekts problemformulering vil besvares igennem tre dele. Den farste
del vil introducere mulige forklaringsmodeller samt bergre kausalitet og arv/milje
interaktioner i relation til psykopatologi. Anden del vil centrere sig om et SR af
direkte og indirekte faktorer relateret til ADHD-diagnosen, som kan pavirke risikoen
for depression. Farst vil metodiske overvejelser angaende valg og udfersel af det SR
fremga. Herefter preesenteres det SR i artikelform. | projektets tredje del vil
praeventive tiltag samt behandling af depression hos ADHD- populationen diskuteres

i lyset af det SR’s implikationer, kliniske retningslinjer og anden forskning.

Del 1 - Atiologi

I det indledende afsnit blev det klarlagt, at flere studier har fundet en
korrelation imellem ADHD og depression (Angold et al., 1999, p. 57; Libutzki et al.,
2019, p. 38; Meinzer et al., 2014, p. 600f; Erskine et al., 2016, p. 844). En
korrelation mellem to variable betyder dog ikke ngdvendigvis, at den ene leder til
den anden, altsa at der er kausalitet imellem dem. | dette afsnit vil de forskellige
forklaringsmodeller for associationen mellem ADHD og depression, samt deres
bagvedliggende forudsatninger, blive udfoldet. Dernaest vil kompleksitet i disse
forsimplede forklaringsmodeller blive belyst ud fra gen-miljg interaktioner. Slutteligt
bergres det, hvilke implikationer forskellige metoder bidrager med i henhold til at
opna evidens angaende etiologi.
Forklaringsmodeller

Der eksisterer forskellige forklaringsmodeller for arsagen til korrelationen
mellem ADHD og depression. Disse er illustreret i figur 1, og vil udfoldes i dette

afsnit.
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Figur 1

Forklaringsmodeller for associationen mellem ADHD og depression
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Note. (1) Felles genetiske og miljemassige risikoer for ADHD og depression; (2) En tredje lidelse
associeret med bade ADHD og depression; (3) Et artefakt af den benyttede metodologi og overlap-
pende symptomer imellem ADHD og depression; (4) Direkte kausale effekter fra ADHD til depres-
sion; (5) indirekte kausale effekter fra ADHD til depression igennem miljemaessige komponenter.
Denne model er tilpasset ud fra: “Practitioner Review: Attention-deficit hyperactivity disorder and
autism spectrum disorder—the importance of depression” by A. Thapar, Livingston, L. A., Eyre, O.,
& Riglin, L.,2022, Journal of Child Psychology and Psychiatry, 64(1), 4-15,
https://doi.org/10.1111/jcpp.13678. Copyright under the terms of the Creative Commons Attribu-

Feelles Risikofaktorer

En foreslaet forklaring er felles risikofaktorer, hvor ADHD og depression
optreeder samtidigt som faglge af en tredje faktor uafthaengig af ADHD (Wichstrgm,
2017, p. 1239; Thapar et al., 2023, p. 6f). Her kan veere tale om en genetisk
sarbarhed, hvor genetiske elementer giver gget risiko for bade ADHD og depression.
Ligeledes kan der veere tale om miljgmassige faktorer, som er uafhangige af de
enkelte diagnoser.

ADHD er estimeret til en arvelighed pa ~80% (Faraone & Larsson, 2019; Chen

et al. 2016), hvilket er hgjere end den estimerede arvelighed for depression pa ~30-
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50% (Kendall et al., 2021; Chen et al., 2015). Arveligheden for komorbid ADHD og
depression er ogsa undersggt i tvillingestudier (Cole et al., 2009; Chen et al., 2015;
Rydell et al., 2017). Disse studier finder overordnet, at arvelighed forklarer mellem
64% og 84% af arsagen til komorbid ADHD og depression. Szrlige forhold
angaende fortolkning af denne arvelighedsprocent vil blive prasenteret i kommende
afsnit, hvor tvillingestudiers metode vil blive fremlagt.

En reekke feelles miljgmaessige faktorer er ogsa blevet undersggt i relation til
udviklingen af bade ADHD og depression. Eksempler herpa inkluderer pranatale og
perinatale faktorer sasom lav fgdselsvaegt (Litt et al., 2020; Orri et al., 2021) og
stress hos mgdre under graviditeten (Park et al., 2014). Derudover kan navnes
faktorer associeret med det overordnede helbred sasom kost og fysisk aktivitet (Wu
et al., 2018). Nogle af disse ovennavnte miljgfaktorer vil pr. definition veere
uafhangige af ADHD og vil derfor agere som bagvedliggende falles faktor for bade
ADHD og depression. Dette inkluderer f.eks. de peri- og preenatale faktorer, da disse
sker pa et sa tidligt stadie i personens liv at adfeerden fra ADHD hgjest sandsynligt
ikke kan veere arsagen til at faktorerne opstar. Faktorerne kost og motion er svearere
at afgere, da disse kunne vare initieret eller forveerret af en adfeaerd der udspringer fra
ADHD-diagnosen, hvorved de ville betegnes som indirekte kausale effekter fra
ADHD. Samme tvivl eksisterer ved en lang reekke miljgfaktorer, som kan veere af
interesse i henhold til udviklingen af bade ADHD og depression, sasom traumatiske
begivenheder, konflikter med forzldre eller skole samt mobning. Det vil saledes ofte
veere ngdvendigt at undersgge om en miljgfaktor agerer afheengigt af ADHD, i
interaktion med ADHD eller uafhengigt af ADHD, for at forsta
arsagssammenhangene.

En Tredje Lidelse

I tilleeg til disse miljgmassige faktorer, kan ogsa nevnes somatiske sygdomme
sasom astma (Litt et al., 2020), eller mentale lidelser sasom angst, hvilket i modellen
gar under kategorien en tredje lidelse. Disse ma anses sarskilte, da det er sveert at
afgere kausaliteten i deres relation med bade ADHD og depression.

Metodologiske Artefakter

Metodologiske artefakter som arsagsforklaring fremsatter at der ikke er tale

om, at de to diagnoser fremtreeder komorbidt, men at artefakter far det til at se ud

som om der er to diagnoser. Det, at de to diagnoser fremkommer, foreslas at vaere
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enten pa baggrund af overlappende symptomer (Milberger et al., 1995; Biederman et
al., 1995) eller metodiske bias sdsom informationskildens forventninger (Angold et
al., 1999). Disse forklaringer er er dog blevet modbevist i flere studier (Milberger et
al., 1995; Biederman et al., 1995; Angold et al., 1999), som finder, at der er tale om
to separate diagnoser til stede pa samme tid.
Direkte og Indirekte Kausale Effekter

De sidste forklaringsmodeller fremseetter, at der eksisterer en kausalitet mellem
ADHD og depression, som kan forklares ved enten direkte pavirkning eller gennem
en eller flere medierende faktorer, som pavirkes af ADHD symptomerne og giver
gget risiko for depression (Se figur 1) (Wichstrgm, 2017, p.1239; Thapar et al, 2023,
p. 6f). Eksempler pa dette praesenteret i litteraturen indebarer 1) Akademisk fiasko —
hvor krav fra skolen er s&rligt udfordrende for bgrn med ADHD, hvilket kan lede til
konflikt med leerere savel som utilfredshed med at ga I skole eller et negativt
selvveerd (Carrick & Tunick, 2020, p. 128). 2) Social fiasko — sociale vanskeligheder
hos barn med ADHD er et kendt f&enomen, som ofte leder til afvisninger fra
jeevnaldrende (Carrick & Tunick, 2020, p. 129; Bagwell et al., 2001), og ydermere er
fundet associeret med depression. 3) Familie konflikt — der er indikationer for, at
negative og inkonsistente opdragelsesmetoder kan trigges af at have et barn med
ADHD (Ostrander et al., 2006). Disse opdragelsesmetoder er ligeledes fundet
associeret med depression (Rudolph & Kurlakowsky, 2001). Ydermere kan sadanne
konflikter formodes at lede til gget risiko for, at foraeldre udvikler depression eller
udvikler eegteskabelige problemer. I den sammenhang er det ogsa foreslaet, at madre
med depression har et mere negativt syn pa deres barn, hvilket kan adapters af barnet
og lede til en kognitiv stil karakteriseret ved en fglelse af hjeelpelgshed og negative
selvevaluering (Gelfand & Teti, 1990). 4) Indre faktorer — sdsom forringet
emotionsregulering (Carrick & Tunick, 2020, p. 129). Dette er associeret med
ADHD-diagnosen og relationen til at gge risikoen for depression kan vare flerartet.
Det kan virke ved at pavirke ovennavnte sociale relationer negativt, hvilket der er
fundet indikationer for at forringet emotionsregulering hos personer med ADHD gar
(McKay et al., 2022, p. 8f). Emotionsregulering kan ogsa formodes at gge risikoen
for depression ved at input fortolkes og processeres anderledes, hvor det er forslaet
en manglende effektiv strategi til bearbejdningen af negative emotioner (Steinberg &
Drabick, 2015, pp. 955;959) 5) Medicin — s&rlig medicin anvendes ofte i forbindelse

med behandlingen af ADHD, og det er foreslaet, at denne medicin potentielt kan gge
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risikoen for depression som en ugnsket bivirkning (Carrick & Tunick, 2020, p. 129;
Daviss, 2008, p. 567).
Forklaringsniveauer indenfor Atiologi

Den hgje arvelighedsprocent, som er fundet for komorbid ADHD og
depression angivet i forrige afsnit, kan give anledning til at se genetik som den
primzre forklaring samt de to diagnosers sammenfald som forudbestemt og fastlast.
En sadan fortolkning vil betyde, at de resterende faktorer vurderes af mindre
betydning. Inden for menneskelig udvikling er arsagsmodeller dog mere komplekse
og involverer ofte en reekke af sammenfaldne haendelser (Lervag, 2019, p. 603). |
forstaelsen af kausale mekanismer i udviklingen af psykopatologi indgar tre
forskellige forklaringsniveauer. Disse bestar i 1) det biologiske, som indbefatter
strukturer i hjernen - neurologiske systemer som er bestemt af genetikken 2) det
kognitive, som udger de kognitive processer, der ligger bag handlinger, men som
eksisterer pa baggrund af farnavnte biologiske strukturer 3) det adfeerdsmassige
niveau, som netop udger de handlinger, som er manifestationen af de kognitive
processer, som er bestemt af de biologiske komponenter (Lervag, 2019, p. 603). For
at opna en fuld forstaelse af en patologi, ma disse tre niveauer inddrages savel som
deres interne interaktioner med hinanden samt deres interaktioner med det
omgivende miljg (Lervag, 2019, p. 603). Saledes kan nogle af de forskellige
forklaringsmodeller fremsat i figur 1 altsa vaere svere at adskille fra hinanden og kan
maske i hgjere grad ses som forskellige forklaringsniveauer. | det kommende afsnit
vil kompleksitet angaende genetikkens sammenspil med miljget udfoldes med

eksempler fra ADHD-diagnosen.
Samspil mellem Genetik, Adfeerd og Miljg

Interaktion mellem genetik og det omgivende miljg kan omtales som bade gen-
miljg interaktion (GXE) og gen-miljg korrelation (rGE). Hvor GXE referer til,
hvordan individets genetik kan medfare en gget sensitivitet over for bestemte
miljgmaessige faktorer (Jaffe & Price, 2012, p. 1253f) og derfor i interaktion med
miljeet gger risikoen. Her er der f.eks. indikationer for, at genetisk sarbarhed kan gge
sensitiviteten overfor stressfulde begivenheder, saledes at disse begivenheder giver
starre risiko for udvikling af depression hos individet end hos individer uden den

pageeldende genetiske sarbarhed (Kendler et al., 2010). | dette tilfaelde vil individet
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altsd udsaettes for samme miljemaessige pavirkning som andre, men det vil reagere
anderledes pa grund af den genetiske disposition.

Gen-miljg korrelationen (rGE) henviser til en reekke forskellige mader, hvorpa
den genetiske disposition pavirker miljoet (Jaffe & Price, 2012, p.253f). Flere typer
af rGE eksister, som i det fglgende vil blive beskrevet i relation til eksempler fra
ADHD-diagnosen. 1) De passive — som referer til, at den genetiske disposition
indirekte pavirker miljget, idet foreeldrene ogsa vil vere i besiddelse af et
psykopatologisk gen, hvis barnet har det (Jaffe & Price, 2012, p. 253f). Derved
pavirkes barnet bade igennem den direkte genetiske indvirkning og igennem den
adfeerd, som foralderen har, fordi de selv har genet. Eksempelvis kan et barn med
ADHD opvokse med et hgjt niveau af konflikt i hjemmet, fordi en eller begge
foraeldre har ADHD eller traek derfra. 2) De evokative — som referer til bestemte
miljgsmaessige reaktioner baseret pa individets adfeaerd, som er genetisk bestemt (Jaffe
& Price, 2012, p. 253f). Dette kunne f.eks. indebzre et barn med en hyperaktiv
adfeerd i skolen, som kunne lede til, at leerere opfare sig mere stringent eller med
mere frustration overfor dette barn. 3) De aktive - som referer til, hvordan individets
genetisk bestemte handlinger og kognition pavirker, hvilket milja de placerer sig selv
i. Dette kunne f.eks. veere personer med ADHD, som har en tendens til forgget
risikovillighed, hvilket drager dem imod farlige situationer sasom biluheld (Pollak et
al., 2019, p. 2) eller imod bestemte sociale grupper, som ogsa har en gget
risikovillighed og en risikofyldt adfeaerd. Igennem disse rGE bliver det belyst,
hvordan en genetisk bestemt ADHD-diagnose som farste led kan have indflydelse pa
en rekke andre miljgmaessige faktorer, som dermed ikke kan ses som uafhangige af
barnets genetik. Disse processer viser altsa, hvordan genetisk bestemt adfeerd og
kognition kan pavirke miljget. Det miljg, der e&endres, kan derefter vise sig at bidrage
til en gget risiko for depression, ved f.eks. at darlige oplevelser i skolen eller mange
traumatiske oplevelser giver en gget risiko for depression. Dette implicerer samtidig
at, hvis rGE udger hele eller dele af arsagen til, at arvelighed forklarer den ggede
risiko, sa har vi mulighed for at intervenere pa den, ved at forsgge at &ndre
kognitionen og/eller adferden, eller ved at forsgge at tilpasse miljgernes reaktion pa

adfeerden.
Forskningsmetoder indenfor Atiologi
For at opna starre viden om hvilke af de foreslaede arsagsmodeller (Figur 1),

der gar sig geeldende, er det essentielt at forske pa omradet. Design af studier kan
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dog veere mangeartede. | det nedstaende vil forskellige undersggelsesdesigns blive
belyst i relation til undersggelse af tiologi.
Tvillingestudier

| afgarelsen af etiologien for sygdomme og diagnoser er tvillingestudier et
populaert valg. Disse er serligt effektive til at afgare, om lidelsen er genetisk
bestemt, eller miljgbestemt. Studierne beror pa en *ens-miljg preemis’ (Felson, 2014).
Disse studier virker ved at undersgge en gruppe monozygotiske (MZ) tvillinger, som
pr. definition vil dele en identisk genetiske disposition samt opvokse i det samme
familiemiljg, og en gruppe dizygotiske (DZ) tvillinger, som deler halvdelen af deres
gener og samme miljg. Saledes kan korrelationen for en bestemt lidelse beregnes
mellem MZ-tvillinger og sammenlignes med korrelationen for lidelsen mellem de
DZ-tvillinger (Felson, 2014, p. 185f). Dette betyder, at miljgmaessige forskelle kan
kontrolleres for, hvilket er nsermest umuligt i andre metodiske design. | Dalmaijer
(2020, pp. 1-4) blev det dog undersggt, igennem en simulationsanalyse, hvordan
resultater fra sadanne tvillingestudier blev pavirket, hvis nogle af ovennavnte rGE
eksisterer, og premissen for ens miljg i tvillingestudier derved er brudt. Denne
analyse viste, at der vil opsta en overvurdering af arveligheden, hvis evokative og
aktive rGE er til stede (Dalmaijer, 2020, pp. 1-4). Dette viser, at det er vaesentligt at
undersgge, hvorvidt rGE er aktuelle i udviklingen af en psykopatologi, og det er
vaesentligt at tage hgjde for dette i fortolkningen af tvillingestudier pa omradet, som
kan vise sig at overvurdere det arvelige komponent.
Kontrollerede Randomiserede Studier

| forrige afsnit bliver det tydeligt at det er relevant at se naermere pa, hvordan
indirekte effekter af ADHD kan pavirke depression. | henhold til sddanne
undersagelser er det afgarende at etablere kausalitet for at opna sterre sikkerhed for,
at det ikke er en felles uafhaengig faktor, som er arsag til begge diagnoser, eller at
det er depression, som pavirker ADHD. Den forskningsmetode, som giver mest
sikkerhed omkring kausalitets processer, er de kontrollerede randomiserede studier
og eksperimenter, hvor det er muligt at manipulere en variabel og falge udfaldet i et
bias-frit miljg. | realiteten er dette dog sjeeldent muligt inden for undersggelser af
psykopatologi af bade praktiske og etiske grunde (Lervag, 2019, p.603f). Dette
relaterer sig f.eks. til problemer i henhold til at kontrollere for alle relevante variable

pa omradet, samtidig med at f.eks. genetiske faktorer er sveere og anset uetiske at
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andre pa. Derudover kan det naturligvis ikke, selv hvis det var muligt, forsvares at
indfgre elementer, der bidrager til gget risiko for ADHD eller depression. En mulig
eksperimentel tilstand, der indirekte bidrager med information om mediatorer

mellem ADHD og depression, er interventionsstudier.

Observationsstudier

Pa baggrund af farnavnte begraensninger vil observationsstudier ofte veere
farste led i etableringen af kausalitet, inden der kan udvikles interventionsstudier
(Lervag, 2019, p. 604; Boyko, 2013, p. 642). Fordelen ved longitudinelle eller
retrospektive studier frem for tveersnitsstudier er, at disse giver mulighed for at sige
noget om retningen for sammenhangen, grundet tidselementet (Lervag, 2019, p. 604;
Garber & Hollon, 1991, p. 130). Her findes overordnet tre forudsatninger, som ma
mgdes i et longitudinelt studie, for at der kan drages konklusioner om kausalitet (1)
Kovariation - den undersggte faktor ma veere eller have varet til stede, hvis
diagnosen er til stede; (2) tidsmaessig forudgaende — den undersggte faktor ma have
veeret til stede inden udviklingen af diagnosen; og (3) ikke falsk — som indbefatter at
andre mulige forklaringer udelukkes (Garber & Hollon, 1991, p. 129f).

En anden metode ofte anvendt til at undersgge atiologi er case-control-studier.
Disse er fordelagtige, nar en bestemt lidelse undersgges, og den/de udlgsende
faktorer er bredt udbredt. Metoden virker ved at sammenligne en gruppe med den
specifikke lidelse med en anden grupper uden lidelsen. Malene for disse faktorer kan
enten veere af retrospektiv karakter eller males i den pageldende tid (Boyko, 2013, p.
643). Hvilke af disse, der ger sig geeldende, er naturligvis afgerende for, om der kan
drages konklusioner om kausalitet
Delkonklusion

Igennem denne del fremgar, at associationen mellem ADHD og depression
ikke ngdvendigvis betyder, at der er en kausal sammenhang mellem de to. Der er
fremsat evidens for bade felles genetik og miljgfaktorer som en arsag til komorbid
ADHD og depression savel som indikationer for direkte og indirekte kausale effekter
fra ADHD-diagnosen til depression (Meinzer et al., 2014; Thapar et al., 2023).
Ydermere er der indikationer for, at arveligheden kan vare overvurderet, nar disse
indirekte effekter gar sig geldende. Pa baggrund af dette er det altsa relevant at
undersgge sadanne indirekte effekter neermere. For at afgere, om der eksisterer en

kausal sammenhang, kan longitudinelle, retrospektive og eksperimentelle studier
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med fordel anvendes. Derudover er case-control studier fordelagtige til at forsta
forskelle mellem grupper med og uden den specifikke lidelse.

I relation til preeventive tiltag og interventioner er adfeerd, kognition og
miljgfaktorer nemmere at forebygge og intervenere imod, end en genetisk disposition
er. Ydermere vil faktorer relateret til netop ADHD-diagnosen kunne give
implikationer for en effektiv strategi til netop den population. Pa baggrund af dette
vil fokuseres pa faktorer defineret som direkte eller indirekte kausale mekanismer fra
ADHD til depression. Nar der udvikles interventionsmetoder, er der altid et gnske
om at udvikle den intervention, der har sterst mulig effekt for feerrest mulige
omkostninger. For at opna en mere effektiv intervention, vurderer jeg det fordelagtigt
at forsgge at opna et tydeligere billede af hvilke risikofaktorer, der er mest evidens

for. Dette vil vaere fokus i det SR, som fremkommer i naste del.

Del 2 - Systematisk Review
| dette kapitel vil der fremga en kort beskrivelse af formalet med det SR, dets
kendetegn og overvejelser i forbindelse med valget af et SR. Dernaest fremgar en
uddybning af refleksioner i forbindelse med inklusions- og eksklusionskriterierne.

Slutligt preesenteret det SR som en sarskilt artikel.

Formal

Ideen om at udarbejde et SR fremkom pa baggrund af gnsket om et bedre
overblik over de mange forskellige forskningsartikler og foreslaede forklaringer
vedrgrende arsagen til komorbid ADHD og depression, som fremgar i forrige del.
Dette med henblik pa at fa en forstaelse af, hvordan denne gruppe bedst kan
afhjeelpes. Igennem den indledende undersggelse af feltets teorier, blev det tydeligt,
at nogle af de mulige arsager, omend gyldige nok, ikke var mulige at forebygge eller
intervenere pa. Dette indebarer f.eks. en falles genetisk disposition og tidlige
miljarisikofaktorer sdsom stress under graviditeten, som er sveere at sette ind imod
uden at skulle forebygge inden en ADHD-diagnose er stillet. Pa den baggrund blev
det besluttet, at formalet med det SR skulle vaere at undersgge faktorer ved ADHD-
diagnosen, som giver forgget risiko for at udvikle depression.
Det Systematiske Review

Et SR adskiller sig fra bogkapitler og andre reviews ved dets systematiske og
gennemsigtige made at sammenfatte informationer pa. Et litteratur review eller et

bogkapitel kan formidle det samme forskningsomrade vidt forskelligt alt efter
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perspektiv og pointe (Petticrew & Roberts, 2006, p. 5). Formalet med dette SR er
netop at fa et mere systematisk overblik over de risikofaktorer, som omtales i
litteraturen. Derudover er et SR ogsa fordelagtigt ved stgrre meaengder forskning, som
kan veere sveere at overskue. | et SR bliver alle studier udvalgt ud fra samme
forudbestemte selektionskriterier og sammenfattet til en mere overskuelig
informationsmangde. Det er ligeledes vigtigt at et SR undersgger og bidrager med
noget nyt (Petticrew & Roberts, 2006, p. 36). Pa baggrund af dette blev databaser og
PROSPERO indledende sggt for mulige eksisterende eller igangveerende projekter
med samme formal. Her forelagde et igangveerende projekt med en lignende
interesse, som blev kontaktet, og det blev bekraftet, at forskellene var store nok til at
fortsatte dette projekt. Slutligt ma der eksistere et klart formal med det SR i henhold
til et gnske om at pavirke politik, et praksisomrade eller et forskningsfelt (Petticrew
& Roberts, 2006, pp. 12ff). Dette SR har til formal bade at informere
forskningsomradet og i forbindelse med dette ogsa at pavirke og informere praksis i
form af viden om hvilke interventioner, som kan vere relevante i forbindelse med

behandling og forebyggelse af komorbid ADHD og depression.

Dataindsamling
| det fglgende vil strategien og kriterierne for dataudveelgelsen farst beskrives,

hvorefter udvalgte aspekter af processen og valg deri vil blive uddybet.

Sggestrenge og Strategi
Der blev sggt efter relevante studier pa databaserne WOS (Web of Science),
PubMed og Psyclinfo fra databasens start til 9. september 2022. For yderlige

beskrivelse af sggestrategien se SR eller bilag 1.

Inklusions- og Eksklusionskriterier

| det fglgende beskrives de inklusions og eksklusions kriterier, som blev
anvendt. For at blive inkluderet ma studierne (1) veere pa engelsk; (2) vere peer-
reviewed; (3) undersgge en risikofaktor(Z), der bidrager til forklaringen af forholdet
mellem ADHD(X) og depression(Y); (4) have et enten longitudinelt, retrospektivt,
case-control eller eksperimentelt design; )5) kun inkludere deltagere med en ADHD-
diagnose, defineret ved enten en klinisk diagnose eller symptomer over cut-off score
pa en valideret ADHD-rating skala; og (6) Male symptomer pa depression(Y) paen

serskilt skala, eller indeholde en klinisk depressions diagnose.
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Studierne blev ekskluderet hvis (1) Y-malet indeholdt angst eller maniske
elementer; (2) de undersggte beskyttende faktorer defineret ved tiltag initieret af
samfundet og ikke naturligt forekommende sasom interventioner og stette i skolen.
Medicinsk behandling undersggt som risikofaktor udggr en undtagelse; (3) Z-malet
udger en somatisk eller psykisk sygdom sasom astma, stofmisbrug eller angst; og (4)
Z-malet er ikke tilstedet som en konsekvens af ADHD-diagnosen, hvilket kunne

veere faktorer som kan, genetik, praenatale og perinatale faktorer.

Proces og Overvejelser

Sagningen resulterede i 3470 artikler, hvoraf 812 var duplikater. Disse blev
farst screenet for inklusionskriterie 1, 2 og 3 samt eksklusionskriterie 1 og 2, hvilket
resulterede i at 326 artikler opfyldte kriterierne. Af ressourcemaessige og
overbliksmassige arsager var det ikke hensigtsmassigt at inddrage 326 artikler i det
SR. Pa denne baggrund blev der efterfglgende implementeret en raekke yderligere
kriterier. Overvejelser bag disse vil blive praesenteret i det falgende. Efter
implementering af disse yderligere kriterier, endte det SR med at inddrage 28
artikler.

Metodisk Design Da dette SR har til formal at give overblik pa omradet, var
det ikke gnskvardigt kun at fokusere pa én type risikofaktorer og derigennem
udelukke en del. | stedet blev det besluttet at prioritere studier af hgjere metodiske
kvalitet for at give overblik over de risikofaktorer, hvor der er mest sikkerhed
omkring evidensen. | den forbindelse blev det besluttet kun at inkludere
longitudinelle, case-control, retrospektive og eksperimentelle studier, i henhold til
viden fra forrige del.

Definering af Diagnoser | den farste sorteringsfase blev det tydeligt, at vidt
forskellige mal for ADHD og depression blev anvendt. Det blev besluttet, at
deltagerne i studierne skulle have en klinisk ADHD-diagnose eller testresultater, der
indikerer, at de krydser den kliniske graense og ikke blot har symptomer
(Inklusionskriterie 5) Dette valg blev taget for at holde fokus pa personer med
ADHD i den kliniske betydning og deres risiko for komorbid depression eller
depressive symptomer og ikke blot risikoen ved variationer i ADHD-symptomer som
fremkommer i normalbefolkningen. Det behgver dog ikke ngdvendigvis at veere
klinisk refererede. Beslutningen om ikke kun at inkludere klinisk refererede blev
stattet af fund fra Meinzer at al. (2014, p. 600f), som fandt, at bade klinisk refereret

og ikke refereret ADHD (over cut-off) viste en korrelation med depression.
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Det blev ogsa tydeligt, at flere diagnostiske grupper eller symptomer blev
samlet i klynger som en samlet deltagergruppe, f.eks. 'mood disorders’ som helhed.
Pa baggrund af dette blev inklusionskriteriet omkring en serskilt skala indfgrt
(Inklusionskriterie 6) samt en eksklusion af skaler, som inddrager angst og mani
(eksklusionskriterie 1). Dette valg blev taget pa baggrund af, et gnske om at

simplificere, hvorfor fokus er den unipolare depression, som ogsa er mest udbredt.

Det Systematiske Review

Pa de falgende sider er det SR indsat.
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Abstract

Background. Research has established that people with ADHD have an increased risk of
developing depression. Furthermore, this comorbidity is followed by increasing consequences on
both the individual life quality and the societal burden and economics. Multiple explanations
models and research on this relation exist. The objective of this study is to investigate and
synthesize research investigating factors related to ADHD explaining the relation from ADHD to
depression. Method. Relevant articles on the topic were searched in WOS, PsycInfo and Pubmed
and sorted by the inclusion and exclusion criteriums. The studies must be in English and peer
reviewed. Their method should be a longitudinal, retrospective, or a case-control study, and
should investigate a risk factor explaining the relationship from ADHD to depression. Only
participants with either a clinical ADHD diagnosis or threshold symptoms were included. The
exclusion criterium included the exclusion of other psychological or somatic comorbidities as
risk factors, and depression measures mixed with manic and anxiety elements. Findings. The
search resulted in 28 articles that were systematically reviewed, quality assessed and narratively
presented. Interpretation These results suggested a negative effect of having; the ADHD-IN
subtype, decreasing self-perception, sleep problems, maternal psychopathology, traumatic
experiences, and social difficulties, as well as no positive or negative effect exists from ADHD
medication and performance EF. Mixed findings exist regarding the influence of ADHD
symptoms, academic difficulties, and the family environment. Discussion Uncertainty exists on
the relation between investigated factors and the ADHD diagnosis, as well as the influence of
gender. In Conclusion, preliminary evidence was established that some factors of the ADHD-

diagnosis influence later depression.
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Introduction

The neuropsychiatric diagnosis of Attention Deficit/Hyperactivity Disorder (ADHD) is
estimated to affect 3-5% of children and adolescents worldwide (Polanczyk et al., 2007; Polanczyk
et al., 2015) and 4% of adults (Kessler et al., 2006). It is considered the most common psychiatric
disorder among children in Europe and the United States (Meyer, 2005). Both adults and children
with ADHD are at high risk of experiencing a comorbid psychiatric disorder, with estimates
ranging from 50-100% (Jensen & Steinhausen, 2015; Gillberg et al., 2004; Sobanski, 2006;
Sobanski et al., 2007). The most frequently appearing comorbidities in children and adolescents
with ADHD are considered to be conduct disorder (CD)/oppositional defiant disorder (ODD) and
thereafter anxiety and mood disorders (Jensen & Steinhausen, 2015), whereas mood disorders and
thereafter anxiety are reported as the most prevalent comorbidities in adults with ADHD (Mayer
etal., 2021).

Regarding Major Depressive Disorder (MDD), one meta-analysis found a strong effect size
of a correlation between ADHD and MDD in a clinic-referred sample and medium effect sizes in
the non-referred sample with ADHD. The longitudinal studies did not show significant findings
(Meinzer et al., 2014). However, another metanalysis accessing longitudinal studies found ADHD
to predict depression (OR 2.31; Erskine et al., 2016). Considering this increased risk, and the fact
that mood disorders such as depression already occur with a high lifetime prevalence of appx. 20%
in the neurotypical population (Kendall et al., 2021), it can be concluded that comorbid ADHD and
depression is a highly prevalent group.

Consequences
ADHD and depression are both disorders with a range of negative long-term consequences,

concerning both psychological (Hodgkins et al., 2012; WHO,2012; Renouf & Harter., 1990),
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psychosocial (Hodgkins et al., 2012; WHO,2012; Coryell et al., 1993) and functional areas
(Hodgkins et al., 2012; WHO,2012; Goethe & Fischer, 1995), as well as increased mortality
(Catala-Lopez et al., 2022; Laursen et al., 2016).

Additionally, it must be added, that the combination of the disorders seems to be leading to
even worse consequences than each disorder alone. Examples of these worsened consequences are
centered around increased impairments in social and academic ability (Blackman et al., 2005), as
well as a worse depression course, concerning factors such as onset, duration, severity (Biederman
et al., 2008), and recurrence (Rohde et al., 2001). Furthermore, cooccurrence leads to a three times
higher risk of completing suicide, than each disorder alone (James et al., 2004). In addition, the
overall health-care costs are higher than for each individual disorder (Fishman et. al., 2007; Daviss,
2008). Considering these consequences for individuals, as well as the economic consequences for
society, mixed with the high prevalence of this group, it becomes clear that there is a need to
understand this co-morbidity. More knowledge of which mechanisms are evoking this comorbidity,
will help to develop more effective intervention and prevention strategies.

Suggested Mechanisms

The etiologies of both attention ADHD and depression are considered a mix of heritability,

environmental determinants, and their interaction (Kendall et al., 2021; Faraone & Larsson, 2019;

Chen et al., 2016; Dunn et al., 2015). Furthermore, several different mechanisms have been
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suggested as explanations for their co-occurrence (Figure 1; Meinzer et al, 2014; Thapar et al.,

2023).

Figure 1

Possible mechanisms linking ADHD and depression.
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Note. ADHD may be correlated with depression due to: (1) shared genetic and environmental risks
between ADHD and depression; (2) ADHD and depression both being associated with a third disor-
der; (3) An artefact of the used methodology and overlapping symptoms; (4) Direct causal effects
from ADHD to depression; (5) indirect causal effects from ADHD to depression via environmental
components. This model was adapted from “Practitioner Review: Attention-deficit hyperactivity
disorder and autism spectrum disorder—the importance of depression” by A. Thapar, Livingston, L.
A., Eyre, O., & Riglin, L.,2022, Journal of Child Psychology and Psychiatry, 64(1), 4-15,
https://doi.org/10.1111/jcpp.13678. Copyright under the terms of the Creative Commons Attribu-

tion License.
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These mechanisms differ in their overall logic. Some assume that the presence of ADHD
and its symptoms causes the other diagnosis, which include the direct and indirect causal
mechanisms (4 and 5) presented in Figure 1. The indirect causal mechanisms model assumes that
environmental factors that affect the development of depression are likely to be generated — or
aggravated — by the initial presence of ADHD (Wichstrgm et al., 2017; Meinzer at al., 2014).
Whereas direct causal mechanisms include that the symptoms affect increased risk of depression
directly. An example of this model could be an internal cognitive process related to ADHD
diagnosed, which could affect how the environment is processed and interpreted and thereby
infer depression. Others assume that ADHD and depression do not cause each other (Mechanism
1 & 3 in Figure 1), but rather that they are present simultaneously due to other explanations, such
as methodological artifacts or a common etiology, with an emphasis on genetics and independent
environmental factors (Meinzer et al., 2014; Wichstrem et al., 2017). Examples of these
methodological artifacts include common methods, reporting biases, and symptom overlap
(Wichstrgm et al., 2017). Nevertheless, studies have established that the comorbidity between
ADHD and depression is not due to overlapping symptoms (Milberger et al., 1995; Biederman et
al., 1995), referral bias, rater expectancies, or multiple informants (Angold et al., 1999). This
leaves methodological artifacts as an unlikely explanation for the co-occurrence. In opposition to
this, evidence of both common etiologies as explanations as well as a third disorder, and direct
and indirect causal models is present in research (Meinzer et al., 2014; Daviss, 2008). It is rather
complex to determine directionality of a third disorder associated with both ADHD and
depression, since the many possible explanations suggested between ADHD and depression,
likewise exists regarding this third disorder’s relation to ADHD and depression respectively

(Garey et al., 2020).
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Previous Reviews
To date, no systematic review (SR) has investigated all these mechanisms that might affect

the relationship between ADHD and depression. However, reviews have investigated this topic,
and SRs exist regarding specific factors associated with ADHD and depression. One SR
investigated the influence of bullying and found that it could serve as both a moderator and
mediator between ADHD and depression (Simmons & Antshel, 2021). Another SR investigated
cognitive factors as an underlying explanation for depression in people with ADHD. It compared
studies of cognitive mechanisms in MDD and ADHD populations to identify common
mechanisms between them. This SR suggested executive functions (EFs) and long-term memory
problems as candidates for pre-existing risk factors for depression (Mayer et al., 2021). A third
SR investigated parenting practices in relation to functional impairments, including depression
(Deault, 2010). This SR inferred that the ability to draw conclusions was limited and called for
more longitudinal research that follows the theoretical assumptions of a complex gene and
environment interaction (Deault, 2010). All the aforementioned SRs did mostly include cross-
sectional studies, and therefore, they have been unable to infer the direction of associations.

Lastly, three reviews (Daviss, 2008; Meinzer at al., 2014; Thapar et al., 2023) have assessed
the overall research into possible mechanisms explaining the link between ADHD and
depression. As possible etiologies, they mentioned both common genetics and environmental
effects, as well as factors of direct and indirect causal mechanisms from ADHD. However, these

reviews are not systematic and include both cross-sectional and longitudinal studies.
Objective and Research Question
Although a correlation between ADHD and depression has been established, uncertainties

and disagreements exist regarding its explanation. Evidence indicates that the direct and indirect



22/81

effects of ADHD symptomatology can explain part of this association, and common genetic and
environmental etiologies can explain another part (Meinzer et al., 2014; Thapar et al., 2023).
However, intervening in genetic factors is difficult, and it would not contribute well to
interventions or prevention. Similarly, environmental factors independent of ADHD diagnosis
would require intervention before the onset of ADHD; this would influence a much larger
population group for the intervention, and not specifically the ADHD population. Thus, | focused
this SR on the factors possibly affected by an ADHD diagnosis. Except for factors relating to a
third disorder, which was assumed to have a complexity demanding a separate review. No former
SR has examined multiple direct and indirect causal effects models together. Furthermore,
previous reviews have been based on mostly cross-sectional studies, that lacked the ability to
determine directionality (Daviss, 2008; Meinzer et al., 2014; Thapar et al., 2022). Therefore, the
aim of the present SR was to review longitudinal, retrospective, and case-control studies to
examine the indirect and direct effects of ADHD on the risk of developing depression.
Accordingly, the following research question guided this SR:

RQ: Which direct and indirect factors of an ADHD diagnosis predict the risk of depression

in people with ADHD?

Method
The present SR followed the PRISMA guidelines (Page et al., 2020). The search strategy,
keywords, and inclusion and exclusion criteria were defined a priori (see Appendix 1), which are
described in the following subsections.
Search Procedure
Relevant studies were searched in the Web of Science (WOS), PubMed, and Psycinfo

databases from their inception date through September 9, 2022. The search string combined



23/81

identifiers for “ADHD”, “Risk factors”, and “Depression” using free-text keywords inspired by
relevant literature as well as keywords from Medical Subject Heading (MeSH) and
APAThesaurus. The search was restricted to terms appearing in the titles or MeSH of
publications regarding the “ADHD” and “Depression” identifiers. The “Risk factors” identifier
was searched in titles and abstracts in PsycInfo and PubMed, whereas all identifiers were
searched in titles and abstracts in WOS; for details, see the search protocol in Appendix 1. The
included studies were searched for “similar articles” and “citations” in PubMed (See full
description of this additional search in appendix 1).
Inclusion Criteria

The searched publications were systematically sorted in accordance with the following
inclusion and exclusion criteria. For inclusion in this review, the studies had to (1) be in English;
(2) be peer-reviewed; (3) investigate a risk factor (Z) explaining the relationship from ADHD (X)
to depression (Y); (4) have either a longitudinal, retrospective, case-control, or experimental
design; (5) include only participants with an ADHD diagnosis defined as either a clinical
diagnosis or threshold symptoms measured, except for control groups; and (6) have a Y-measure
as a depression scale or a clinical depression diagnosis.
Exclusion Criteria

Studies were excluded if (1) the Y-measure included anxiety or manic elements, and thus,
not a measure alone of unipolar depression; (2) they investigated protective factors, defined as
measures initiated by society and not naturally occurring, such as school support and
interventions; medical treatment investigated as a risk factor was excepted; (3) the Z-measure
was a psychiatric or somatic disease/disorder, such as asthma, substance use disorders, or

anxiety; and (4) the Z-measure could not be present due to a consequence of the ADHD
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diagnosis, which could be factors such as genetics, demographics, and prenatal and perinatal
factors.
Data Extraction and Quality Assessment

Structured forms were developed for the data extraction process. The studies were
organized and presented in overall categories as well as subcategories based on the themes
investigated — namely psychological, biological, and psychosocial. In the case of multiple
relevant factors in the same study, they were presented separately in their corresponding
category.

The following data were extracted from the articles: (1) number of participants, mean age at
the beginning and end of the study, and gender distribution; (2) the direct and indirect effect of
ADHD and its measurement type; (3) the type of measure and measurement of depression; (4) the
number of assessment points and the time between the baseline measure and last measure; (5) the
type of design; (6) the global score of the quality assessment (see the full quality assessment in
appendix 3); and (7) the overall result of the investigated factors influence on depression. Only
significant results are reported as an effect.

The quality of the studies is assessed in Supplementary Table 1 with a modified version
of the Newcastle—Ottawa quality assessment scale (NOS; Wells, 2022). The original themes
and questions were kept intact; however, weak definitions were elaborated on and adapted to
the topic of this SR (see the modified quality assessment manual in Appendix 2). Two studies
are not quality-assessed in this table due to them employing a meta-analysis design (Bryant et
al., 2022) and an experiment design (Becker et al., 2020).

Effect Size Calculations
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The effect sizes reported in the studies were extracted in their original form and presented
in Table 1; however, they were interpreted in the narrative synthesis according to conversions.
The odds ratio (OR) and hazard ratio (HZ) were interpretated based on calculations from Chen et
al. (2010), which were based on the boundaries from Cohen’s d (0.2 = low; 0.5 = medium; 0.8 =
high). These conversions were dependent on the percentage of the investigated disease in the
nonexposed group, and calculations were made for 1% disease and 5% disease. Calculation forms
for the 5% disease-rate where chosen, since a recent meta-analysis established a point prevalence
of 8% for MDD and 4% of dysthymic disorder in adolescents (Shorey & Wong, 2022).
Furthermore, r? values were interpreted according to Foster et al. (2008), who compared them

with Pearson’s r boundaries.

Results

This section will present the systematic search and unfold the descriptive and
methodological characteristics of the included studies, as well as the overall findings from the
included articles. Full data extraction of the included studies will appear in a table.
Study Selection
The search resulted in 3,470 records. These were first exported to RefWorks to remove duplicates
(812), and the remaining 2,658 records were exported to Rayyan (Ouzanni et al., 2016) for
eligibility screening. Initially, the records were screened according to inclusion criteria 1, 2, and 3
and exclusion criteria 1 and 2. Based on the number of remaining studies (326), the remaining
inclusion and exclusion criteria were implemented. The 326 studies were again screened in
abstracts and titles considering these new inclusion and exclusion criteria. If information from the
abstract was not sufficient for determining eligibility, the article was sought for retrieval and

assessed for eligibility in full text. The reasons for exclusion are reported for this last phase.
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Finally, 28 articles met the inclusion and exclusion criteria; see the PRISMA Flow Diagram in
Figure 2.

Figure 2

Flow Diagram of the search process.
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Descriptive Information

The number of participants in the studies ranged from 23 to 71,080. After excluding the
three database studies (N = 71,080, Lee et al., 2015; N = 38,752, Chang et al., 2016; N = 22,452,
Jerrell et al., 2013) and one meta-analysis study (N = 22,316. Bryant et al., 2022), the remaining
studies had an average of 157 participants. The gender distribution of the participants ranges from
0% to 100% female, with an average of 31.3% female participants.

The mean age of participants at baseline ranged from 5.2 years to 15,2 years, with an
average of 10.3 years. However, baseline age was only reported or applicable in 18 of the 28
studies. Besides a study of an older population (avg. 68 years), the mean age at follow-up or start
of retrospective/case-control studies ranged from 12 years to 34.4 years, with an average of appx.
16,6 years. However, only nine studies out of the 28 included, reported on this measure. Overall,
participants in this SR were mainly children and adolescents.

Methodological Characteristics

All studies performed statistical analyses. Among the 28 included studies, 16 were
longitudinal cohort studies, five were retrospective cohort studies, five were case-control studies,
one was an experimental study, and one was a meta-analysis. The meta-analysis included only
randomized controlled intervention trials, wherefore none of the studies was included in the
present SR. ADHD symptoms, indirect factors of ADHD and depression (symptoms and
diagnosis) were assessed with; database data, clinical interviews with the subjects or parents, as
well as self-, parent-, and teacher-reported questionnaires; furthermore, some studies used
multiple assessment tools. Some assessments of indirect factors of ADHD also included

performance tests or to ask subjects directly without a known structured questionnaire.
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Moreover, eight of the 28 studies were judged to have a good quality rating (Biederman
et al., 2008; Chang et al., 2016; Eyre et al. 2016; Feldman et al., 2017; Guendelman, 2016;
Jerrell, 2015; Lee et al., 2015; Die et al., 2018); seven were evaluated to have a fair quality
rating (Becker et al., 2015; Chronis-Tuscano et al., 2010; Dvorsky et al., 2019; Mrug et al.,
2012; Staikova et al., 2010; Daviss et al., 2008; Tallberg et al., 2022); and 11 were evaluated to
have a poor quality rating (Bagwell, 2006; Chang et al., 2021; Eadeh et al., 2017; McQuade et
al., 2010; McQuade et al., 2014; Semeijn et al., 2014; Blackman et al., 2005; Fischer et al.
2006; Harris et al., 2006; Mitchell et al., 2013; Drabick et al.,2006). It should be noted that one
component of the assessment scale was only applicable to two of the longitudinal studies, since
the studies did not contain a nonexposed group of the exposure variable of interest. Making
such a group with continuous variables would be difficult, since this is a matter of grades and
not either/or. This could have led the overall evaluation to be lower. Likewise, the case-control
studies were all evaluated low for the ascertainment of exposure since this is required to be
blinded and it is difficult to blind parents and subjects from the fact that the individual has
depression or depressive symptoms. Full assessment manual and quality assessment is
provided in Supplementary Table 1 and Appendix 3.

Direct and Indirect Causal Effects Models or Common Environmental Factors?

In this SR the investigated factors must be a direct or indirect effect of ADHD, which
means that the investigated factors cannot be as frequent in the neurotypical population. The
investigated factors were assumed to be unique for the ADHD population based on different
evidence and logics. Some investigated factors were self-explanatory, such as ADHD type,
persistence and symptoms, ADHD medication, and affiliate stigma (Chang et al., 2021), which
can only be present due to the subjects’ ADHD diagnosis. Other studies established the relation

using a mediation analysis (Eadeh et al., 2017, Semeijn et al., 2014; Feldman et al., 2016).
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However, the remaining studies exhibited weaknesses in establishing this association and the
results need to be interpreted with greater caution in relation to a direct or indirect causal model.
Some studies performed statistical analyses that established that the ADHD population had
higher values of maltreatment (Guendelman et al., 2016) as well as social and academic
difficulties (Blackman et al., 2005) than controls while controlling for depression. However, this
method does not exclude the possibility that high values on these factors are due to common
etiologies; therefore, support for these factors as a symptom of ADHD is discussed in each
section of the discussion. Furthermore, many of the studies established the relationship between
the investigated factor and ADHD through their initial statement of other research (Tallberg et
al., 2022; Qie et al., 2018; McQuade et al., 2010; Dvorsky et al., 2019; Becker et al., 2020;
Becker et al., 2015; Fischer et al., 2006, Mrug et al., 2012). Lastly, some studies did not state the
factor’s association to ADHD directly; however, based on other literature, the present author
evaluated the factors as possibly dependent on the ADHD diagnosis. These factors were family
conflict (Biederman et al., 2008) and maternal depression (Chronis-Tuscano et al., 2010; Harris et

al., 2006), and their associations with ADHD are assessed in the discussion section.

Thematized Outcomes

In this section, the outcomes of the studies are presented narratively according to the
investigated factors’ overall theme — psychological, biological, or psychosocial — and further
divided by the subthemes found in each category. Since all the studies were performed on an

ADHD population, it is only clearly stated if the results do not apply to an ADHD population.
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Table 1

Summary of reviewed studies

Author Variable N, M2 Q ADHD exposure variable Depression measure Follow-up® Design Quality* Outcome®

Psychological

ADHD symptoms/persistence/type

Bagwell Externaliza- N=142 ADHD-persistence: Parent-Q, MDD/DD: Interview, Parent-1 N=2 LNG Poor Being in the ADHD-persistence group compared to CG

2006 tion symp- M!=NR Teacher-Q, Parent-1 T=5.6 or ADHD- desisters were not associated with MDD/DD.

NR toms M2=15,2  ADHD-desisters: Only ADHD in Higher externalizing-symptoms predicted DD (OR=3,75,
?6,3% childhood *) in the ADHD-population

Externalization symptoms:
Teacher-Q, Parent-Q

Eyre [rritability N=124 Irritability: Parent-1 DEP-s: Self-report, Parent-Q LNG LNG Good  Irritability predicted DEP-s (p=0.14, *) in the ADHD-
2019 M'=10.9 Persistent irritability: Parent-1 MDD: Parent-1 population. This association attenuated when either anxi-
UK M2=14.7 ety symptoms(B) or ADHD-s(B) were included as covari-

Q@ 20%* ates. Persistent irritability’s association with DEP-s, did

not attenuate, including all covariates ($=0.35, ¥*¥),

Blackman ADHD N=309 ADHD-s and aggression: Self-re- Groups: Parent-1 N=1 CC Poor No difference on ADHD-s and aggression were found be-
2005 symptoms ~ M!=N/A port, Parent-Q, Teacher-Q - ADHD-only T=N/A tween groups of ADHD-only and ADHD+MDD/DD:
USA Aggression M*=NR - ADHD+MDD/DD

R=6,6-17,5

?21%
Daviss ADHD-s N=75 Current ADHD-s: Parent-Q, Groups: Interview, Parent-I, =1 CC Fair No difference on ADHD type, ADHD age onset, or
2008 ADHD type M!=N/A Teacher-Q Database T=N/A ADHD-s (current/ at onset) were found between ADHD-
Texas M%= 13,9  ADHD-s at onset: Parent-I - ADHD-only only and ADHD-+MDD group

P40%* ADHD-age onset - ADHD+ MDD

ADHD-t: Interview, Parent-I
- ADHD-IN
- Other NR

Fischer ~ ADHD-s N=320 ADHD-s: Self-report Groups: Parent-1 =1 CC Poor No association between ADHD type and ADHD-s and
2006 ADHD type M'=N/A  ADHD-t: Parent-I - ADHD only T=N/A belonging to ADHD+MDD/DD group.
Brazil M2=344 -NR - ADHD+MDD/DD:

?46,2%
Tallberg ADHD-s N=111 ADHD-t: Parent-QQ DEP-s: Self report N=2 LNG Fair The ADHD-CT symptoms were associated w DEP-s.
2022 ADHD type M'=124 - ADHDCT T=3 (B=0.16, **) However, in the separated models only
Sweden M= 15 - ADHD-IN ADHD-IN were associated w DEP-s (B=0.48, ***),

?30% - ADHD- HI
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Author  Variable N, M'2 Q ADHD exposure variable Depression measure Follow-up® Design Quality* Outcome®
Chronis- ADHD type N=125 Groups ADHD-t. Parent-1, MDD/DD: Parent-1 N=11 LNG Fair Children with the combined ADHD-CT (32=19.73, ***;
Tuscano M!=5,2 Teacher-Q T=13 HZ=5.59) and ADHD-IN (3>=6.49, *; HZ, 4.23) were at
2010 M2=NR - ADHD-HI greater risk for MDD/DD than a non-ADHD CG, but
USA ¢ 144%* - ADHD-CT ADHD-HI were not associated w. increased risk.
- ADHD-IN

Lee ADHD type N=71.080 Groups ADHD-t: Database MDD/DD/NOS: Database N=1 Retro Good  Incomparison w ADHD-IN patients, patients w. ADHD-
2015 M!=9.3 - ADHD-IN T=11 HI /CT were at greater risk of developing either
Taiwan M2=NR - ADHD Hl or CT MDD/DD/NOS (HR=1.48; **)

219,6%*
Gie ADHD type N=75 Groups ADHD-t. Parent-Q DEP-s: Parent-Q, Self- re- N=2 LNG Good  For girls a reduction in ADHD-IN was associated w. a de-
2018 M=11,6 - ADHD-IN ported T=2 cline in parent rated DEP-s.For both boys and girls a re-
Norway M2=NR - ADHD-HI duction in ADHD-IN was associated with an increase in

Q 48%* self-reported DEP-s. Lastly, a reduction in ADHD-HI was

associated w a decrease in self-reported DEP-s in boys,
but an increase in girls.
Cognition

Tallberg EF N=111 EF: Parent-Q, Test DEP-s: Self report N=2 LNG Fair More problems on the metacognitive index (Parent-Q of
2022 M=124 - Metacognitive index T=3 EF) predicted DEP-s (B=0.23, ***). No test measures, or
Sweden M=15 - Behavioral regulation index the behavioral index of EF showed effects

?30%
Gie EF N=75 EF: Test DEP-s: Parent-Q, Self- re- N=2 LNG Good  Inclusion of EF in models, did not result in any improve-
2018 M!=11,6 - Working memory ported T=2 ment in model fit
Norway M2=NR - Inhibition

Q 48%* - Cognitive flexibility
Mitchell Negative au- N=81 Negative automatic thoughts: Groups: Interview CC Poor The ADHD + depression group scored higher than
2013 tomatic M!=N/A  Self-report- Q - ADHD only, ADHD-only (d=0.8, ***) and CG (d=1.48, ***) on nega-

thoughts M2=9,89 - ADHD + depressive disor- tive automatic thoughts, and the ADHD-only group
Q57% ders higher than CG (d=0.6, **).

-CG
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Table 1

Summary of reviewed studies

Author Variable N, M!Z2 Q ADHD exposure variable Depression measure Follow-up® Design Quality* Outcome’
McQuade Self-Percep- N=88 Self-perception: Interview DEP-s: Self-report-Q N=2 LNG Poor No negative change in the scholastic (R%=0.24, ***), be-
2010 tion M!=9.6 - Scholastic T=2-3 havioral (R%=0.24, ***) and social (R2=0.31, ***) self-
USA M=12 - Behavioral perception protected against DEP-s. Social competency
2 0% - Social was the only domain which remained associated with
Teacher perception of compe- DEP-s (=—.29, t (83) =—2.97, **), when entering all do-
tence: Teacher-I mains simultaneously. Teacher rated competence did not

predict DEP-s.

Dvorsky  Self-Worth N=324 Self-worth: Self-reported DEP-s: Self-reported N=3 LNG Fair Higher self-worth protected against DEP-s. High vs. mod-
2019 M!'=12,32 - High - increasing T=1,5 erate self-worth (y2=38.53, ***), High vs. low self-worth

M2=NR - Moderate - decreasing (3*=75.26, ***), Moderate vs low self-worth (y>=11.20,

Q 29%* - Low - decreasing k)

Biological
Sleep

Becker Sleep re- N=48 Sleep restriction: DEP-s: Self-Report, Parent-Q N= EXP Greater DEP-s (% one questionnaire) in restricted sleep
2020 striction M'=1521 6.5 hours in bed allowed T=3 weeks compared to extended sleep. Parent-Q (d=0.84, ***),
USA MZ=NR Sleep extension: Self-reported (d=0.31, *).

Q@ 25% 9-5 hours in bed allowed
Becker Sleep pro- N=81 Sleep problems: Parent-Q DEP-s: Self-report-Q N=2 LNG Fair Sleep problems were positively associated w DEP-s (B =
2015 blems M!=12.2 T=1 23, % AR2=.04)
USA M2=NR

Q24,7%

Medication

Bryant Medication N=22.316 Medication (MPH, ATX): Used in DEP-s: Parent-Q, Self-Report, N=N/A MA No evidence of neither a negative nor a positive effects of
2022 M!=10.8 intervention studies Teacher-Q, Interview T=N/A ADHD medication on risk of DEP-s
UK M2=NR

?23%
Chang Medication N=38752  Medication (MPH, AMP, D- MDD: Database N=2 Retro Good  ADHD medication reduced the risk of MDD (HR=0.58%).
2016 M!=N/A  AMF, ATX): Database T=4
Sweden M2=NR

R=8-46

Q32%*
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Table 1

Summary of reviewed studies

Author  Variable N, M!2 Q ADHD exposure variable Depression measure Follow-up® Design Quality* Outcome®
Staikova Stimulant  N=97 Groups: Parent-1 DEP-s: Self-report N=1 Retro Fair No difference was found between the ADHD-medicated
2010 medication M!=9,09 - ADHD + medicated MDD/DD/NOS: Interview, — T=9 and ADHD-not medicated group in DEP-s nor
USA MZ=NR - ADHD not medicated Parent-I MDD/DD/NOS.
210,7%
Jerrell Medication N=22.452  Medication (Pemoline, ATX, MDD: Database =1 Retro Good All ADHD medications, except MPH were associated w
2013 M=<17 AMP, D-AMP, MPH): Database T=11 increased risk of MDD. Pemoline (OR = 1.69*¥), ATX
USA M2=NR (OR=1.31**), D-AMP (OR=1.28*¥*)
230,9%*
Lee Medication N=71.080 Medication (MPH, ATX): data-  MDD/DD/NOS: Database N=1 Retro Good  Inpeople w ADHD-d longer duration of MPH was asso-
2015 M!=NR base T=11 ciated with a reduced risk of the development of
Taiwan M=93 MDD/DD/NOS (aOR=0.91, **). No effects were found
219,6%* for ATX.
Daviss Medication N=75 Medication (stimulants, alpha ag- Groups: Interview, Parent-I, N=1 CC Fair The ADHD- only group showed higher rates of receiving
2008 M!=N/A onists, ATX, bupropion and tricy- Database T=N/A any ADHD pharmacotherapy. The time delay between
Texas M2=139 clic antidepressants): Interview, - ADHD only first ADHD-s and first ADHD-pharmacy were greater in
240% Parent-1, Database - ADHD+ MDD ADHD+MDD group. Time of first ADHD medication

was predictive of MDD in a protective manner, however
not when controlling for sex.

Fischer  Treatment N=320 Psychotherapy, medication: Ask- Groups: Parent-1 N=1 CC Poor The ADHD + MDD/DD group were more likely to have a
2007 M!=N/A ing subjects - ADHD only T=N/A history of psychotherapy (Wald X?= 14.52, **; OR=3.1)
Brazil M2=344 - ADHD+MDD/DD and medication (Wald X%=4.18, *, OR=1.7)

? 46,2%

Psychosocial
Academic

Eadeh Academic  N=326 ADHD-s: Parent-Q DEP-s: Self- report N=3 LNG Poor Academic impairment predicted DEP-s (F= 32.80, ***)
2017 impairment M!'=12,26  Academic impairment: Teacher-Q, T=2-3 and improved prediction of DEP-s (AR2=.01, AF=5.05,
USA M2=NR Parent-Q *). The association was not mediated by parent-adoles-

Q@ 30%* Parent-adolescent conflict: Self- cent conflict.

report, Parent-Q

Drabick  Academic/ N=91 ADHD-d: Differentiates between DEP-s: Parent-Q N=2 LNG Poor Academic and cognitive performance did not predict
2006 functioning, M'=7,9 evaluation of mother and teacher T=5 DEP-s in ADHD- population, controlling for family and

USA M2=NR peer relations.
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Table 1

Summary of reviewed studies

Author  Variable N, M!2 Q ADHD exposure variable Depression measure Follow-up? Design Quality* Outcome®
20% Academic/cognitive performance:
Test, Teacher-Q

Blackman Academic  N=309 Academic achievement: Test, Groups: Parent-1 N=1 CC Poor No difference in academic achievement between groups.
2005 achievement M!=N/A Self-report - ADHD only T=N/A
USA M2=NR - ADHD + MDD/DD

R=6,6-17,5

?21%
Fischer  School and N=320 School suspension and expulsion, Groups: Interview N=1 CC Poor No findings on school expulsion and unemployment. The
2007 employment M!'=N/A grade repetition, unemployment. - ADHD only T=N/A ADHD + MDD group were less likely to experience
Brazil M2*=34,4  Asking subjects - ADHD +MDD school suspension (OR=0.4) or grade repetition (0.6).

¢ 46,2% This group were also more likely to be female.

Social

Feldman Social skills N=124 ADHD-s: Parent-Q DEP-s: Parent-Q N=2 LNG Good  The parent rated social skills; assertion (B=—.91, *¥), re-
2016 M'=74 Social skills: Parent-Q, Teacher-Q T=2 sponsibility (B=—33, *), and self-control (B=.56, **) and
USA MZ=NR teacher rated social skills; cooperation (B=—.38, *) and

226,6%* assertion (B=—40, *) negatively mediated the association

between ADHD-s and later DEP-s.

Blackman Social com- N=309 Social competence: Parent-Q, Groups: Parent-1 N=1 CC Poor The ADHD + MDD/DD group showed higher impair-
2005 petence M!=N/A Teacher-Q, Self-report - ADHD only T=N/A ment in social competence, than the only ADHD- group
USA M2=NR - ADHD+MDD/DD (**%).

R=6,6-17,5

?21%
Eadeh Social im-  N=326 Social impairment: Self-report,  DEP-s: Self- report N=3 LNG Poor Impairment in social functioning predicted DEP-s (F=
2017 pairment M!'=12,26  Parent-Q T=2 36.07, ***) and improved prediction of DEP-s (AR?=.03,
USA MZ=NR Parent-adolescent conflict: Self- AF=14.41, ***)_ The association was partially mediated

2 30%* report, Parent-Q by parent-adolescent conflict (R2= 15% *)
Drabick  Social prob- N=91 ADHD-d: Differentiates between DEP-s: Parent-Q N=2 LNG Poor Social problems predicted dep-s in in both mother and
2006 lems M!=7,9 evaluation of mother and teacher T=5 teacher rated ADHD (b=.19 and .18, *, respectively)
USA MZ=NR Social problems: Teacher-Q

Q0%
McQuade Self-per- N=226 Peer-rated social preference: DEP-s: Self-report-Q N=2 LNG Poor In children with lower peer preference, self- perceived so-
2014 ceived SA M'=9,7 Peer-reported T=1 cial acceptance protected against increase in DEP-s (=

USA MZ=NR Self-perceived SA: Self-report-Q
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Author Variable N, M!2, @ ADHD exposure variable Depression measure Follow-up® Design Quality* Outcome®

Chang Affiliate N= 382 Affiliate Stigma: Parent-Q DEP-s: Parent-Q N=2 LNG Poor Caregivers affiliate stigma predicted DEP-s (B= .260,
2021 Stigma M'=10,9 T=1 *#%), however the magnitude declined (B=.119, **) when
Taiwan MZ=NR controlling for baseline behavior problems and caregivers

219.9%* DEP-s(B).

Trauma
Semeijn  Adverse life N=23 Serious conflicts: Self-report DEP-s: Self-Report N=3 Retro Poor The association between ADHD diagnosis and DEP-s
2014 events MI=N/A T=1,6 was partially mediated by serious conflict (B=0.57, **)
Nether- M= 68
lands Q@ 52%*
Guendel- Maltreat- N= 140 Groups: Parent-Q, Database, Ob- Depression/DD: Interview N=3 LNG Good  No difference between ADHD-group or control in the as-
man ment M'=9,6 servations DEP-s: Self-report T=10 sociation between maltreatment and Depression/DD.
2016 M2=19,7 - Maltreatment Maltreated participants (in the ADHD-population) had
USA @ 100% - No maltreatment higher Dep-s than did non-maltreated participant (F =
7.02,* d=0.54.)

Daviss Trauma N=75 Trauma exposure: Self-report MDD: Interview N=1 Retro Fair The number of different traumatic event types predicted
2008 M'=N/A T=N/A MDD (Wald X2 = 12.01, Df=1, *#*)
Texas M?2=13,9

240%

Note !, Mean age at baseline time; 2, mean age at last follow-up; 3, N=Number of measurement points; T= time from baseline to last follow up in years, if not otherwise specified; 4, Global quality

assessment ratings based on Newcastle-Ottawa rating scale (see appendix 2. & 3);5 *, p<0.05; **, p<0.01; ***, p<0.001

Abbreviations: ADHD-s; ADHD symptoms; ADHD-d, ADHD diagnosis; ADHD-CT, ADHD combined type; ADHD-IN; ADHD predominant inattentive type; ADHD-HI, ADHD predominant
hyperactivity; DEP-s; depressive symptoms; Self-report-Q, self-reported questionnaires; Interview, Clinical interview with participant as informant; Parent-Q, Parent questionnaire; Teacher-Q,
teacher questionnaire; Parent-1, Clinical interview with parent as informant; Database, database/medical record/patient register; School-E; School evaluations including, grades and exams;; MDD,
Major depressive disorder; DD, dysthymic disorder; NOS, Depressive disorder not otherwise specified; w, with; B, baseline; ATX, atomoxetine; MPH, methylphenidate; LDX, lisdexamfetamine;
AMP, Amphetamine; D-AMP, Dexamfetamine; L-AMF, Lis; SA, Social Acceptance;; AD, Anxiety disorder; EF, Executive function; EXP, Experiment; LNG, Longitudinal; Retro, Retrospective;
CC, Case-Control; R, Range; @, Percentage female participants
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Psychological Category

In the psychological category, the following subthemes were derived: ADHD symptoms
and persistence, ADHD subtype, and cognition.

ADHD Symptoms and Persistence. Three case-control studies did not find any difference
in the severity of ADHD symptoms between an ADHD group and a comorbid depression group
(Fischer et al., 2006; Daviss et al., 2008; Blackman et al., 2005). Likewise, one longitudinal study
found that the persistence of ADHD symptoms did not increase the risk of belonging to a
comorbid depression group, compared with children who only had ADHD symptoms in
childhood or children who did not have ADHD (Bagwell et al., 2006).

However, two longitudinal studies investigated more behavioral symptoms and found that
the severity of externalized symptoms (Bagwell et al., 2006) and persistent irritability (Eyre et al.,
2019) predicted a depression diagnosis and symptoms (Eyre et al., 2019). The effect of
externalized symptoms yielded a medium effect size (OR = 3.75; Bagwell et al., 2006).

ADHD Subtype. Five studies investigated the ADHD subtype (Daviss et al., 2008; Fischer
et al., 2006; Chronis-Tuscano et al., 2010; Lee et al., 2015; Qie et al., 2018), most of which found
an influence of ADHD type on the risk of depression. However, two case-control studies found
no influence of the type of ADHD and having comorbid depression (Daviss et al., 2008; Fischer
et al., 2006). Nevertheless, these did not clearly state which type was being tested; furthermore,
Fischer et al. (2006) yielded a low-quality rating.

By contrast, two longitudinal studies found that the ADHD combined type (ADHD-CT)
predicts depressive symptoms (Tallberg et al., 2022) or depression (Chronis-Tuscano et al.,
2010). Two studies found that only ADHD- predominantly inattentive (ADHD-IN) predicted

depressive symptoms (Tallberg et al., 2022) or depression (Chronis-Tuscano et al., 2010;
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Tallberg et al., 2022) compared with controls. The results of Chronis-Tuscano et al. (2010)
yielded high effect sizes (HZ = 5.59 and 4.23). In opposition, one retrospective database study
found that ADHD-IN did not predict a greater risk of depression compared with a combined
ADHD-CT and ADHD - predominantly hyperactivity (ADHD-HI) group, which were found to
increase the risk (Lee et al., 2015).

In addition, one study examined these subtypes in combination with the gender of the
participants and the type of assessor of depression symptoms, revealing various patterns, which
will be unfolded in discussion (Qie et al., 2018).

Executive Function. Two longitudinal studies investigated the predictive value of EFs on
depressive symptoms (Tallberg et al., 2022; Die et al., 2018), and neither found any effect of EFs
assessed by performance tests on depressive symptoms. However, one of the studies also
assessed EF using a parent questionnaire and found the metacognitive index to be a predictor of
depressive symptoms (Tallberg et al., 2022).

Self-Perception. Three studies found that aspects related to self-perception influence
depressive symptoms (McQuade et al., 2010; Mitchell et al., 2013; Dvorsky et al., 2019). One
case-control study found higher values of negative automatic thoughts in the comorbid group
than in the ADHD-only group, yielding a high effect size (d = 0.8; Mitchell et al., 2013). Another
study found a decrease in self-perception of social competencies to predict an increase in
depressive symptoms, with a medium effect size (McQuade et al., 2010). Furthermore, teachers’
perception of competence did not predict depressive symptoms or affect the results. The last of
the three studies found that lower self-worth increased the risk of depressive symptoms (Dvorsky

etal., 2019).
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Biological Category

In the biological category, the two subthemes of sleep and medication were derived.

Sleep. Two studies found that sleep problems in children with ADHD predicted depressive
symptoms (Becker et al., 2020; Becker et al., 2015). One of the studies was experimental and
revealed a high effect size (d = .84) for parent-rated depressive symptoms and a small effect size
for self-reported depressive symptoms (d = .31; Becker et al., 2020).

Medication. Seven studies examined whether the use of different ADHD medications
predicted later depression and most found that ADHD medications had no effect (Bryant et al.,
2022; Staikova et al., 2010; Lee et al., 2015) or even a protective role against depression (Chang
et al., 2016; Lee et al., 2015; Daviss et al., 2008). However, low effect sizes were found for this
protective role (HZ = .58, Chang et al., 2016; OR = .91, Lee et al., 2015).

By contrast, two studies found that medications or psychotherapy increased the risk of
depression or belonging to a comorbid depression group (Jerrell et al., 2013; Fischer et al., 2006).
Jerrell et al. (2013) found low effect sizes (OR = 1.69, 1.31, 1.28), whereas Fischer et al. (2006)
found a medium effect size (OR = 3.1) for psychotherapy and a low effect size (OR = 1.7) for
medications.

Psychosocial Category
In the psychosocial category, the following subthemes were derived: academic domain,

social skills and relations domain, family domain, and trauma.
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Academic Domain. Four studies investigated the impact of academic performance on the
development of depression or depressive symptoms and reported mixed findings (Blackman et
al., 2005; Eadeh et al., 2017; Drabick et al., 2006; Fisher et al., 2006). One study found a low
effect size (R?>=.01) for academic functioning as a mediator between ADHD symptoms and later
depressive symptoms (Eadeh et al., 2017). By contrast, two studies found that academic factors
did not predict depressive symptoms (Drabick et al., 2006) or belonging to a comorbid depression
group (Blackman et al., 2005). The last study investigated school suspension and grade
repetition, finding the group with comorbid depression to be less likely to get suspended or repeat
a grade (Fischer et al., 2006). However, these findings yielded low effect sizes (OR = .4, .6).

Social Skills and Relations Domain. Seven studies investigated a social component, and
five of these found social elements to influence later depressive symptoms (Feldman et al., 2017;
Eadeh et al., 2017; Drabick et al., 2006; McQuade et al., 2014) or depression (Blackman et al.,
2005). Eadeh et al. (2017) found a low effect size (R?=.03) of the mediating role of social
functioning between ADHD symptoms and depressive symptoms. Two studies found no effect of
social elements on depressive symptoms (Mrug et al., 2012) or depression (Bagwell et al., 2006).

Family Domain. Five studies investigated factors related to family (Drabick et al., 2006;
Biederman et al., 2008; Harris et al., 2006; Chronis-Tuscano et al., 2010; Chang et al. 2021).
Notably, mixed findings were reported on the role of family conflict. One study found parenting
behaviors and family environment to predict depressive symptoms (Drabick et al., 2006),
whereas one other study found that familial conflict did not predict depression (Biederman et al.,
2008) and another found that familial functioning or marital adjustment did not differ across the

ADHD-only and comorbid depression groups (Harris et al., 2006).
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Regarding the role of maternal psychopathology, a consensus was found to exist. Two
studies found maternal psychopathology to predict depression in children with ADHD (Harris et
al., 2006; Chronis-Tuscano et al., 2010). Harris et al. (2006) found medium effect sizes for
maternal anxiety (d =.57) and depression (d = .78), and Chronis-Tuscano et al. (2010) found a
low effect size for maternal depression (HZ = 2.08). In addition, a third study found another
effect related to caregivers (Chang et al. 2021). Specifically, it found an increase in caregiver
affiliate stigma to predict depressive symptoms in children, even when it controlled for
caregivers’ depressive symptoms and child problem behavior at baseline.

Trauma. Three studies investigated traumas and adverse life events, and all of them found
some predictive effects for depressive symptoms/depression. One study found that the group of
maltreated participants with ADHD had higher values of depressive symptoms, with a medium
effect size (D = .54; Guendelman et al., 2016). However, in the same study, maltreatment was not
found to influence the risk of a depression diagnosis (Guendelman et al., 2016). One study found
effects of the number of different traumatic life events to predict MDD (Daviss et al., 2008),
while another found serious conflict to mediate the prediction between ADHD diagnosis and

depressive symptoms (Semeijn et al., 2014).

Discussion
This SR investigated which direct and indirect factors of an ADHD diagnosis that predicts
the risk of depression in people with ADHD. In this section, the results for each identified aspect
are interpreted in relation to other findings, and suggestions for future research directions are
provided. Lastly, overall methodological issues and their implications for further investigations

are presented.
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ADHD Symptoms

The included studies did not identify a link between the severity of ADHD symptoms and
belonging to a comorbid depression group. This finding conflicts with those of other non-
included studies (Powell et al., 2020; Michielsen et al., 2012; Roy et al. 2014; Seymour et al.,
2014), which have found that ADHD symptoms predict later depression. Two main differences
between the included studies and these other studies, is (1) a longitudinal versus a case-control
design; and (2) the inclusion of clinical versus subclinical levels of ADHD.

Most of the included studies (3 of 4) that found no effects involved case-control designs in
which the ADHD symptoms were measured at the same time as depression and not years before
depression onset, in opposition to the longitudinal research of the non-included studies (Powell et
al., 2020; Michielsen et al., 2012, Roy et al. 2014; Seymour et al., 2014). Suggesting that ADHD
symptoms existing years before depression onset could be of greater importance, than at the time
of onset of depression. However, this suggestion was contradicted by the case-control study of
Daviss et al. (2008), which also measured ADHD symptoms at ADHD onset and found no
difference in symptoms between the ADHD only group and comorbid depression group.
Likewise, Bagwell et al. (2006) found no effect of either childhood ADHD or persistent ADHD
on depression.

The second proposed explanation for the nonfindings involves the populations investigated.
This SR only included participants with clinical levels of ADHD, whereas Roy et al. (2014),
Seymour et al. (2014), and Powell et al. (2020) and Michielsen et al. (2012) investigated
subclinical ADHD levels in community populations. This discrepancy suggests that ADHD
symptom severity is more important when assessing the risk of depression in populations with
subclinical ADHD levels, such as community samples, rather than in clinical populations. It is

possible that children with ADHD have exceeded a critical level of ADHD symptoms, where
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more symptoms do not influence a higher risk of depression. This idea implies that areas other
than symptom severity should be assessed to understand why some people with ADHD develop
depression and others do not.

One possible explanation for why people with the same level of ADHD symptoms exhibit
varied risks could be that the symptoms yield different responses in different environments.
Investigating this suggestion could result in research on the moderating role of environmental
factors in the association between ADHD symptoms and depression, such as the psychological
robustness of caregivers.

Another suggestion is that specific types or aspects of ADHD symptoms—rather than
severity—determine whether individuals experience difficulties. This SR found agreement
among the studies that groups with more behavioral or irritability problems had an increased risk
of later depression. Authors of a recent study have argued for an irritability ADHD subtype,
which seems to predict the onset of psychiatric comorbidities (Karalunas et al., 2019). However,
they found no effect between irritability type and (overall) mood disorders. However, another
cross-sectional study found an association between irritability and depression in ADHD
diagnosed (Eyre et al., 2017). In addition, investigating the new DSM-5 diagnosis of disruptive
mood dysregulation disorder (DMDD) would be interesting, considering it is correlated with both
irritability and depression (Eyre et al., 2017). It also correlates with current maternal depression,
which was another aspect detected in this SR (Eyre et al., 2019), suggesting that irritability might
affect depression by initiating maternal depression. However, it cannot be ruled out that these
associations occur because of a genetic liability between the irritability subtype and depression.

Overall, it appears that more specific characteristics than just ADHD symptoms are
required to understand the processes related to depression in clinical groups. The irritability

subtype is a promising direction that should be investigated further. In addition, future
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researchers should consider their research aim when deciding whether to include subclinical or

clinical levels of ADHD.

ADHD Subtype

Regarding ADHD subtypes, this SR revealed mixed findings, and the varied methodologies
in the studies could explain the disparate results. For example, the only study that combined
ADHD-CT and ADHD-HI into one group found ADHD-HI to predict depression (Lee, 2015).
Furthermore, the two case-control studies both found no effect of subtype and belonging to a
comorbid depression group. However, these studies measured subtype and depression at the same
time-point, and therefore lack the ability to disprove a potential causal mechanism if another
subtype was dominant earlier.

Nevertheless, an overweight of the studies found elements of inattention, either predominant
inattention or combined, to increase the risk of depression. In addition, the meta-analytic review
of Meinzer et al. (2014) found that the correlations between ADHD and depression had higher
effect sizes when later DSM editions, which emphasize inattention, were used. Other studies have
similarly found an association between ADHD-IN and internalizing symptoms but not an
association of ADHD-HI (Humphreys et al., 2013; Meinzer et al., 2014, p. 603). One explanation
for the influence of inattention might be its relationship with self-worth (Kita & Inoue, 2017),
which also correlates with later depression and is discussed in a later section on self-perception.
However, additional explanation models should be investigated in the future.

The most complex results to interpret regarding the ADHD subtype were those of Jie et al.
(2018), in which a decrease in ADHD-IN led to decrease in parent-reported symptoms and
increase in self-reported symptoms. Qie et al. (2018) suggested that the differences in self- and

parent-rated depression symptoms, could have been caused by parents mixing depression and
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ADHD symptoms or participants exaggerating their symptoms. However, two studies from the
SR both found belonging to or having more symptoms of ADHD-IN and ADHD-CT predicted
depression, when using self-reported depressive symptom (Tallberg, 2022) and parent interview
(Chronis-Tuscano et al., 2010), respectively. This leaves the question of why an increase in self-
reported symptoms exists when ADHD-IN increase in @ie et al. (2018). Hence more studies
should investigate if a difference appear between self-report and parent-report in the future.

Another complex finding from Qie et al. (2018) includes different findings between gender.
The boys differed from the girls in that a reduction in severity of ADHD-HI decreased self-
reported depression symptoms in boys but increased them in girls (Jie et al., 2018). These results
cannot be compared to other findings from this SR, since it was the only study to present results
for each gender. Several suggestions and discussion of the reason for these results are made in
@ie et al. (2018). However, these will not be presented and discussed here, due to space
limitations.
Executive Function

Mayer et al. (2021) suggested that executive dysfunction, especially selective attention,
verbal fluency, and working memory, could explain the comorbidity of ADHD and depression,
and the author called for longitudinal studies on this matter. However, a longitudinal study from
this SR that investigated EF performance and working memory did not reveal an effect (Qie et
al., 2018). However, the analyses controlled for ADHD symptoms, which could have overlapped
with executive dysfunction and hid any effect.

In another study, a metacognitive element of EF was found to be of importance (Tallberg
et al., 2022). This element measures the ability to self-manage and monitor one’s own behavior

and performance (Tallberg et al., 2022). An association between metacognitive EF and social
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functioning was found in an autism spectrum disorder population (Torske et al., 2018), and this
relationship might also be present in ADHD populations, suggesting that metacognitive abilities
influence depression through its effects on social functioning.

Overall, EF should be investigated further because only one longitudinal study has
investigated the effects of performance tests and only one has examined everyday EF through a
parent questionnaire. This metacognitive element in particular should be investigated further,
along with its potential relationship with social functioning.

Family Functioning

Meinzer at al. (2014) proposed that family dysfunction explains a covariation between
ADHD and depression. The study referred to the negative-reactive response pattern theory
(Johnston, 1996), which suggests that the higher rates of disruptive behavior that children with
ADHD exhibit lead to more negative parenting styles. However, it cannot be ruled out that this
pattern occurs from parenting practices affecting ADHD symptoms. This relationship needs to be
examined in longitudinal studies to establish directionality.

Regarding parent management, one cross-sectional study of children with ADHD supported
the idea that parent management and child locus of control (Ostrander & Herman, 2006) mediate
the association between ADHD symptoms and depressive symptoms. Another longitudinal study
in a community population found that parent—child dysfunction predicted depressive symptoms
(Humphreys et al., 2013), although the longitudinal studies included in this SR reported
inconsistent findings. Two included studies that used the exact same measures of family
functioning (Moos & Moos, 1987) reported opposite findings (Biederman et al., 2008; Drabick et
al., 2006). However, the study that found effects of family functioning investigated only male

participants (Drabick et al., 2006), whereas the study that found no effects investigated only
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female participants (Biederman et al., 2008). The final longitudinal study included in this review,
which did not find effects, did not report on gender distribution (Harris et al., 2006).

Another important difference was that Drabick et al.’s study (2006) was the only one to
investigate depressive symptoms and not depression diagnoses. Thus, it is likely that family
functioning affects depressive symptoms, but the effect is not strong enough to yield a prediction
of a depression diagnosis. Likewise, another study in this SR reporting that social impairment
predicted depressive symptoms found that parent—-adolescent conflict mediated this prediction
(Eadeh et al., 2017).

Overall, it seems that family functioning might affect depressive symptoms but not
depression diagnosis; however, more studies are needed to confirm this. It should also be
considered whether gender differences exist in how family functioning affects individuals. In
addition, it could be questioned whether family function and parenting practices represent the
same variable or two different factors, in which case parenting practices should be investigated in
longitudinal studies with clinical samples.

Caregiver Depression

The abovementioned negative-reactive response pattern theory (Johntson, 1996) also
suggests that higher rates of disruptive behavior lead to low self-esteem in parents (Meinzer et al.,
2014), which could be related to caregiver depression. It could be that low self-esteem, as well as
stress, parental disagreements, and stigmatization related to having a child with ADHD,
contributes to increased depression in caregivers; however, this hypothetical relationship has not
been established in the literature, and one should be aware that a genetic liability could also
explain the correlation between maternal and child depression. Although a consensus existed in
this SR that maternal or caregiver depression predicts the risk of depression in children, one study

had a case-control design measuring both variables at the same time-point and was therefore note
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capable to infer causality (Harris et al., 2006). Furthermore, the longitudinal study did not
perform mediation analyses to establish the relationship with initial ADHD symptoms/diagnosis
(Chronis-Tuscano et al., 2010). However, Chang et al. (2021) found that the affiliate stigma of
the mother influenced not only maternal depression but also child depression independent of the
mother’s depression, indicating that the affiliate stigma of having a child with ADHD could
explain maternal depression and likewise influence depression in other ways, perhaps through the
aforementioned parenting practices.

To summarize, caregiver depression appears to be a critical aspect in relation to depression
in the ADHD population. However, uncertainties exist regarding the cause of caregiver

depression and its relation to the child’s ADHD diagnosis, but affiliate stigma is one suggestion.

Academic Difficulties

The studies on whether academic difficulties explain future depression yielded mixed
findings. Different interpretation of this findings will be presented in this section.

Fisher found that people with comorbid ADHD and depression were less likely to be
suspended or repeat a grade, but this group was also more likely to be female, possibly affecting
the results, as girls might function better overall in school (Spinath et al., 2014). Future studies
should be aware of gender bias when investigating the scholastic domain

Blackman et al. (2005) that found no effects of academic difficulties had a case-control
design not including retrospective measures. This type of method could potentially exclude
causational effects of earlier academical struggles. It could be assumed that former academic
struggles could lead to a negative self-perception style or perception of others attitude toward
one, that would continue to affect depression, even if academic struggles attenuate. Furthermore,

a range of cognitive model suggests that impaired self-perception or negative attributional style
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as generated by negative life experience, can form a path of cognitive vulnerability that increase
the risk of developing depression (Jacobs et al., 2008).

Different assessment tools could also explain the variations in findings. Blackman et al.
(2005) established academic competency, based on tested reading skills, teacher-rated study
skills, and self-rated intellectual or academic competencies (Blackman et al., 2005). Drabick et al.
(2006) that likewise found no effects measured academic competencies, as reading skills, 1Q, and
teacher perception of performance. By contrast, Eadeh et al. (2017), who did find effects, used
behavioral measures in addition to specific academic competence and skills also. These
behavioral measures included the Impairment Rating Scale (IRS) and subscales of the Weiss
Functional Impairment Rating Scale—Parent Report (WFIRS-P). The IRS measures how
children’s problems interact with their academic progress, and the subscales of the WFIRS-P
investigate how the children’s emotional or behavioral problems affect learning and behavior in
school. The learning area targets whether the children require further help, have trouble with
homework, or receive grades lower than their abilities. The behavioral component includes
questions regarding having problems in the school yard, getting “time-outs,” and missing classes
or being late.

These varied measurements indicate that these studies defined academic functioning
differently, and it can be argued that measuring difficulties in learning situations rather than
perceptions of competencies is more likely to result in a prediction of depression. One
explanation is that the relationship to depression is dependent on feelings of not fitting in or
belonging in school, which have been found to account for 33.6% of depressive symptoms in a
normal population (Parr et al., 2020). In addition, one retrospective study found that high school
victimization, exclusionary discipline, and a sense of school belonging predicted the

internalization of symptoms in a population with ADHD and learning disabilities (Zapata, 2022).
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Therefore, it could be interesting to investigate the perception of failure, school dissatisfaction,
and conflicts at school rather than or supplemental to actual performance or perceived
performance of the teacher and parents.

Based on these suggestions, future researchers should be aware of how they assess
academic difficulties. It would be beneficial to focus on the learning milieu and possibly
children’s perceptions of difficulties.

Social domain

According to most of the studies included in this SR, social difficulties seem to predict
depression in people with ADHD. This explanation model has some level of internal consistency,
as it is well established that children with ADHD have social difficulties (Ros & Graziano, 2018)
and that social difficulties are associated with depression; however, the causality of this
relationship has not been determined (Segrin, 1990).

Regarding social functioning or skills, four of the five studies found that overall social
functioning or social skills predicted depression. No obvious reason exists for the contradictory
findings of Bagwell et al. (2006). This suggests that social functioning is most likely an
influential factor, but a better understanding is needed of which factors lead some studies not to
find effects.

Regarding peer relations a previous SR found bullying to be a possible mediator or
moderator of the relationship between ADHD and depression (Simmons & Antshel, 2021).
However, another study in this SR did not find effects of friendship or peer rejection (Mrug et al.,
2012). In contrast to most of the studies in the SR of Simmons and Antshel (2021), this study

measured social elements through the reports of peers rather than parents, which is not a
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validated method. It can be assumed that children answer differently if told it is wrong to dislike
others instead of answering what they think the right answer is.

Another critical factor to consider is gender. Simmons and Antshel (2021) mentioned that
the results of their review were mostly representative of males with ADHD. The study in this SR
that investigated peer relations was also overweighted with male participants, with only 20% of
the participants being female (Mrug et al., 2012). In addition, Roy et al. (2015) found that
victimization and peer-dislike mediated the relationship between ADHD symptoms and
depression only in female participants. This could explain why Mrug et al. (2012), found no
effects. Thus, future researchers should be more aware of gender differences and attempt to

recruit a sufficient number of female participants to perform a robust gender analysis.

Self-Perception

In this SR, a consensus existed among the studies regarding the protective roles of high
self-worth and positive self-perception against the development of depression as well a negative
role of negative automatic thoughts. The protective effects of self-perception were also found in
one of the included studies on social components. This study found that the perception of social
acceptance protected against depression in children with low peer preference (McQuade et al.,
2014). The same findings were obtained in two cross-sectional studies in the SR of Simmons and
Antshel (2021), in which the perception of social acceptance protected against the effects of
bullying. These results are similar to those of another study in this SR, which found the
perception of social competency to be predictive of depression (McQuade et al., 2010). This
result suggests that a child’s perception can act as a protector and is necessary to access in

addition to observable social functioning, which was mentioned previously.
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The studies did not agree regarding whether ADHD diagnoses increased or decreased this
self-perception. One of the studies assumed self-perception to be a resilience factor, based on
indications of a positive illusory bias in children with ADHD compared with controls in earlier
research (McQuade et al., 2010). However, researchers in another study had a basic
understanding that self-worth was generally lower in people with ADHD (Dvorsky et al., 2019).
It is possible that both concepts are true. Studies found that even though children with ADHD
underestimated their performance compared with teacher or parent reports, they still reported
higher levels of difficulties (Colomer et al., 2020) or lower self-perception than their peers
(Barber et al., 2005). These results suggest that although children with ADHD might have lower
self-worth due to poor performance, they are protected from an even lower sense of self-worth
through positive illusory bias.

In addition, inattentive symptoms might affect such self-perceptions. One study found that
inattention was associated with global self-worth, but hyperactivity was not found to be
associated with it. Furthermore, global self-worth was correlated with depression (Kita & Inoue,
2017). Likewise, Mitchell et al. (2013) found that inattention symptoms, but not hyperactivity
symptoms, predicted negative automatic thoughts. This result indicates that self-worth and
negative automatic thoughts are more pronounced in the ADHD-IN subtype than in the ADHD-
HI subtype, and these pathways should be considered in future studies. This suggestion is in line
with the present SR’s indication that ADHD-IN predicts depression better than ADHD-HI.
Trauma

Overall, the results suggest that elements of trauma are predictive factors for depression.
However, uncertainties exist regarding the explanations of the relationship between ADHD and

maltreatment or trauma. One theory is that ADHD increases the risk of later trauma through poor
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self-regulation, which could place children in harmful position. It was proposed that
distractibility and hyperactivity can lead to conflicts or attachment issues. Furthermore, it was
suggested that ADHD behaviors in more impulsive individuals may increase the risk of
accidental trauma (Ford et al.,2000). However, trauma and maltreatment were also proposed to
exacerbate ADHD, making it difficult to interpret a relationship between trauma and ADHD
(Ford et al. ,2000). Likewise, Guendelman et al. (2016) reported that they were unable to
determine whether the effects were unique to the ADHD population.

In addition, one of the studies found that the number of different traumatic events was
important (Daviss et al., 2008). The article did not state any association between having ADHD
and a greater number of different traumatic events. However, one study of people with alcohol
dependence found the subgroup with ADHD to have had more experiences of potentially
traumatic events (Luderer et al., 2020). This tendency could be theorized to be related to the
many different theories for how ADHD can affect conflict or unwanted situations, as briefly
mentioned above. Other potential aspects include (1) exhibiting higher risk-taking behavior,
leading to dangerous situations (Pollak, 2019); (2) having more conflicts with others due to social
skill difficulties or temperamental difficulties; (3) seeking the company of other at risk-groups,
increasing the risk of experiencing death; and (4) facing the genetic risk of having family
members with psychopathology, which would also increase the risk of experiencing adverse
sickness or death.

To summarize, the various studies have found that different aspects of traumatic
experiences, or the number of events experienced, could predict depression or depressive
symptoms in an ADHD population. Indications exist that this could be related to indirect causal
processes, but uncertainties remain, and the relationship could be a matter of a common etiology.

Therefore, the logic behind this relationship should be investigated further.
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Medication

Daviss et al. (2008) included concerns regarding a negative effect of ADHD medication on
later depression in their review due to results from animal studies. However, most studies
included in this SR found that medications do not have an influence on later depression, and
some even found positive effects of medication. Furthermore, it should be noted that one of the
two studies that found medication to be a risk exhibited a poor quality rating and used
unvalidated or reliable methods to access medication (Fisher, 2007). By contrast, all other studies
had a fair or good evaluation and most used database data (Lee et al., 2015; Jerrell et al., 2013;
Chang et al., 2016) or a meta-analysis (Bryant et al., 2022), and they had very high (<20,000)
numbers of participants (Lee et al., 2015; Jerrell, et al., 2013; Chang et al., 2016, Bryant et al.,
2022). The other study to find medication to be a risk inferred that susceptible individuals may be
affected by certain ADHD medication, but the overall risk was assessed as low (Jerrell et al.,
2013). In addition, the study did not control for ADHD severity, which could mean that persons
with more symptoms were more likely to receive medication but were also more likely to develop
depression.

Overall, these studies have established that ADHD medications most likely do not increase
the risk of depression.
Sleep Problems

A consensus existed in this SR that sleep problems have negative effects on depressive
symptoms in people with ADHD. However, since only two studies investigated this area and both
only investigated the symptoms and not the diagnosis, more studies should be conducted to
confirm this effect on clinical depression. ADHD is considered to be associated with a range of

sleep disorders, which could explain the sleep problems measured in the studies (Alfano &
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Gamble, 2009). One of the studies in this SR was experimental and demonstrated that being put
in an extended sleep condition affects fewer depressive symptoms. This suggests that these sleep
problems could be managed and are not entirely caused by not being able to sleep more. A cross-
sectional study suggested that nighttime media use is a factor, since associations between more
nighttime media use and less sleep as well as an increase in depressive symptoms were found in
people with ADHD (Becker & Lienesch, 2018).
Methodological Issues

Overall, the studies included in this SR were of a high quality compared with many of the
studies referred to in earlier reviews, such as those of Meinzer et al. (2014), Daviss (2008) and
Thapar et al. (2023), due to the inclusion criteria in this SR of studies being longitudinal, case-
control, retrospective, and experimental, as well as participants having clinical levels of ADHD.
However, the following methodological issues still existed in the included studies: gender
distribution and a lack of mediation analyses. These issues are discussed further in the following

subsections.

Gender Distribution

Overall, the participants of the included studies were heavily weighted toward males, with only
31.7% of the participants being female. Most studies controlled for gender in their analysis, but
few considered the genders potential impact on the variable of interest. Those who did, found
suggestions, that gender interact with the effect of subtypes of ADHD (@ie et al., 2018) and peer
influence (Roy et al., 2015). Future research must focus on initially disentangling gender
influence as a confounder or a moderator, and implement this finding in the analysis, to avoid

incorrect findings (Shapiro et al.,2021).
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Lack of Mediation Analyses

Only a few of the included studies (Semeijn et al., 2014, Eadeh et al., 2017, Feldman et al.,
2017) used a mediation analysis, establishing that the investigated factors work as a mediator
between ADHD and depression. The lack of a mediation analysis makes it more difficult to
determine whether the investigated factor was a product of the ADHD diagnosis as well as
whether the factor explained the effect from ADHD to depression.
Future Research

Recommendations for future research on each factor investigated have been presented
individually in each section. Overall recommendations for future research are to include more
female participants as well as a greater focus on mediation analyses in longitudinal research.
Lastly, the investigated factors in this research do not constitute a full list of factors of interest;
many other factors have been proposed and only investigated cross-sectionally or in community
samples. Examples of relevant areas not included in this review include emotion regulation,

attachment type, and loneliness. Thus, more longitudinal research is required in these areas.

Limitations

This SR had some limitations. First, just one author performed the search, sorting process,
and quality assessment alone, and therefore, a consensus was not established. Thus, it is possible
that others could interpret the inclusion and exclusion criteria as well as the quality assessment
definitions differently. Second, the peer-reviewed criteria could mean that studies that have found
no results are less representative due to them not being as likely to seek publication. This is called the
“file drawer” effect, which would leave the impression that more studies find effects than is actually

the case. Lastly, the results of this SR are limited in that it did not include other somatic and
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psychological comorbidities, which could potentially develop from ADHD and lead to later

depression.

Conclusion

To summarize the results of this review, a range of factors related to ADHD seems of
importance in the development of depression in the ADHD-population. Where most consensus
exists regarding; (1) a negative effect of having; the ADHD-IN subtype, decreasing self-
perception, sleep problems, maternal psychopathology, traumatic events, and social difficulties;
(2) no effect of ADHD medication and performance EF. Mixed findings exist regarding ADHD
symptoms, academic difficulties, and the family environments influence.

However, some uncertainty still exists whether these factors act as direct and indirect
factors of the ADHD diagnosis. Likewise, investigation of possible gender differences is lacking
on most areas.
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Cohort studies

Study/author Selection Comparability Outcome Global
Representativeness ~ Non-exposed  Ascertainment of expo- Outcome T1 Assessment of outcome Follow-up time Follow-up cohort
sure

Bagwell (2006) C N/A B* B * B* A* B* Poor
Becker (2015) A* N/A B* A* wx C B B* Fair
Biederman (2008) B* N/A B* A* * A* A* A* Good
Chang (2021) C N/A B* A* *x C B A* Poor
Chang (2016) B* N/A A* A* wx B* B A* Good
Chronis-Tuscano (2010) B* N/A B* B wx B* A* A* Fair
Drabick (2006) B* N/A C B wx C A* C Poor
Dvorsky (2019) B* N/A B* B wx B* B B* Fair
Eadeh (2017) A* N/A B* A* wx B* B N/D Poor
Eyre (2019) B* N/A B* A* wx C A* B* Good
Feldman (2017) B* N/A B* A* wE B* B A* Good
Guendelman (2016) B* A* B* A* wx B* A* B* Good
Jerrell (2015) B* N/A A* B? wx A* A* A* Good
Lee (2015) A* N/A A* A* wx A* A* A* Good
McQuade (2010) C N/A C A* * B* A* B* Poor
McQuade (2014) B* N/A C A* B* B B* Poor
Mrug (2012) B* N/A C A* wx B* A* B* Fair
Die (2018) B* N/A B* A* * B* B B* Good
Semeijn (2014) A* N/A C B * B* A* A* Poor
Staikova (2010) D A* B* B * B* A* D Fair
Tallberg C N/A B* A* * B* A* B* Fair
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Case-control studies

Selection Comparability Exposure Global
Case-definition Case representa-  Selection of controls  Definition of Ascertainment of ex- Same method  Non-response rate
tiveness controls posure

Blackman (2005) A* A¥* A* N/D C A* C Poor
Daviss et al. (2008) B A¥* A* A* wE C A* A* Fair
Fischer (2006) B A¥* A* A* C A* A* Poor
Harris (2006) A* A¥* A* N/D C A* A* Poor
Mitchell (2013) A* A¥* A* N/D * C A* N/D Poor

Note *, Appropriate score influencing global score (see appendix); N/A, Not Applicable; N/D, No Description; A, B and C, different meaning according to component, however A is considered

best and C worst (see appendix 2)
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Del 3 Implikationer for Praksis

Denne del vil omhandle forebyggende strategier og behandlingen af depression
hos personer med ADHD. Som beskrevet tidligere er der evidens for en gget
tilbgjelighed for personer med ADHD til at udvikle depression, hvorfor det kan vare
relevant at se pa sarlige forebyggelsestiltag til denne gruppe. Sektionen vil primart
fokusere pa barn og unge, fordi fundene fra det SR centrerer sig om denne gruppe.
Forst vil de overordnede retningslinjerne for behandling af mentale lidelser hos bgrn
og unge i Danmark foreligges. Dette folges af en redegarelse og diskussion af en
raekke mulige tiltag med udgangspunkt i forskningen pa omradet, kliniske
retningslinjer og de fund, der blev gjort i det SR, inddelt efter om behandlingerne er
farmakologiske eller non-farmakologiske. Slutligt fulgt af yderligere implikationer
fra det SR.

Behandling af Mentale Lidelser hos Bgrn i Danmark

I Danmark findes de Nationale Kliniske retningslinjer (NKR), som sikrer, at
sundhedspersonalet har mulighed for at treeffe beslutninger pa baggrund af den
samlede aktuelt bedste forskningsbaserede viden (Kliniske retningslinjer, n.d.) |
forbindelse med behandling af psykiske lidelser hos barn og unge, fremgar det af en
vejledning, at ikke-farmakologisk behandling er forstevalg (Sundhedsministeriet,
2019, p. 2f). I tilfelde hvor de non-farmakologiske tiltag vurderes utilstraekkelige
efter relevant, rimelig karakter, omfang og varighed af behandling, kan
farmakologiske tiltag iveerksattes — dog kun i kombination med en anden relevant
non-farmakologisk behandling (Sundhedsministeriet, 2019, p.2f). Der eksisterer dog
ikke en NKR eller National Institute for Health and Care Excellence (NICE)
guideline for behandling af depression ved specifikt barn og unge eller specifikt ved
depression komorbidt med ADHD (Thapar et al., 2023). De NKR anvender en
steerk anbefaling for, nar de samlede fordele ved interventionen, vurderes at veare
klart starre end ulemperne.” (Sundhedsstyrelsen, 2006, p.5) Samt ”en svag
anbefaling for interventionen, nar [de] vurderer, at fordelene ved interventionen er
starre end ulemperne, eller den tilgeengelig evidens ikkekan udelukke en vesentlig
fordel ved interventionen, samtidig med at det vurderes, at skadevirkningerne er fa
eller fravaerende.” (Sundhedsstyrelsen, 2006, p.5).
Non-farmakologisk Behandling

I denne del vil non-farmakologiske behandlinger/praeventionstiltag diskuteres.
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Selvopfattelse og Tankemgnstre

I det SR blev selvvard, selvopfattelse og negative automatiske tanker fundet at
forudsige depressive symptomer i en ADHD-population. Dette statter saledes et
fokus pa disse tankemgnstre, bade praeventivt og som intervention.

Kognitiv Adfaerds Terapi (KAT) er i den forbindelse relevant, og bade navnt
som svag anbefaling af behandling af depression i NKR (Sundhedsstyrelsen, 2016, p
.20) og som en svag anbefaling til bade barn og voksne med ADHD, hvor netop
angst og depression navnes, som aspekter denne terapi kan forebygge
(Sundhedsstyrelsen, 2017, p. 56; 2021, pp. 62-68). KAT programmer udviklet til
ADHD populationen bestar bade i udvikling af coping-strategier til bedre handtering
af ADHD-symptomer, men ogsa i at identificere og monitorere dysfunktionelle
tankemgnstre (Antshel et al., 2012, p. 335f). Der vil saledes blive interveneret mod
de negative automatiske tanker og forringet selvveerd, som netop findes relevant i det
SR. Derudover virker terapien ved at forsgge at nedsatte antallet af nederlag
(Sundhedsstyrelsen, 2021, p. 62). Denne tilgang gar i led med en kognitiv-adfaerds
model som netop fremsatter at det forringede selvveerd og de negative tankemgnstre
opstar pa baggrund af en historik af nederlag og sociale problematikker hos ADHD-
populationen og i sidste ende leder til negative emotioner heriblandt depression
(Newark & Stieglitz, 2010, p. 59,63). Et SR fandt ligeledes, at KAT gav
forbedringer pa selvevaluerede ADHD-symptomer og bade selv-evaluerede og
kliniker-evalueret depressive symptomer i en voksen ADHD-population (Jensen et
al., 2016, p. 3). Der er dog indikationer for, at KAT er mere effektiv hos voksne og
teenagere end hos pre-teenagere og bgrn (Antshel et al, 2012, p. 335f). Dette stattes
af en nyere metaanalyse der fandt at KAT var effektiv i behandling af depression hos
voksne, men ikke hos barn (Guo et al., 2022). Pa baggrund af dette er det min
anbefaling, at KAT prioriteres ved &ldre bgrn og kun anvendes ud fra en vurdering
af, at barnet har kompetencer til at indga meningsfuldt i forlgbet.

Mindfulness (MBT) En bglge af den kognitive adfeerdsterapi, som inddrager
mindfulness, navnes ogsa som en mulig behandlingsform for depression. Denne
terapiform er i en metaanalyse fundet at give et fald i depressive symptomer hos
voksne med ADHD (Poissant et al., 2020, p.2669). En anden meta-analyse finder
dog ingen effekter af MBT pa depressive symptomer, hos hverken bgrn eller voksne
med ADHD. Pa baggrund af dette kan denne behandlingsform ikke anbefales til

barn og unge pa nuvaerende tidspunkt.
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Psyko-Edukationelle Tiltag Et anden omrade at sette ind pa kunne veere at
forhindre dannelsen af de negative tankemganstre, inden de opstar. | den forbindelse
omtaler Martin (2006, p.57) en reekke psykologiske og padagogiske tiltag, som kan
iveerksaettes i leeringsmiljget for at mindske oplevelser af utilstreekkelighed.
Eksempler pa disse vil blive nevnt i det fglgende.

Her foreslas et fokus pa en konstruktiv tilgang til ADHD. Denne indeberer en
reekke forskellige elementer sasom tilpasning af klassemiljget, regler og
omstendigheder i opgaver, tidlig intervention og hjelp fremfor at vente pa fiasko,
samt fokus pa at ADHD ikke pavirker personens verd, og at et tet leerer-elev-forhold
er muligt, men at respekt for lzereren opnas igennem leererens respekt for individet
(Lougy et al. 2007; Martin, 2006, p. 58).

Et andet element omhandler frygten for at fejle, som er serligt udbredt i denne
population. Dette ber ifglge Martin (2006, p. 58) tilpasses igennem to tilgange. Den
farste omhandler maden, hvorpa fejl vurderes, hvor det er vasentligt, at de anses som
en vigtig information om, hvordan man kan lgse problemet naste gang. Den andet
komponent omhandler at adskille fejlen fra individet ved at have et starre fokus pa
strategi og proces (Martin, 2006, p. 58), ogsa kendt som procesrettet ros, fremfor
produktrettet ros (Cain & Dweck, 1995). Der er dog ogsa indikationer for at denne
procesrettet ros skal omhandle kvaliteten af processen fremfor kvantitet i starten, da
der ogsa kan opsta en trussel for selvveardet ved en langvarig indsats, som ikke
lykkes.

Derudover foreslas det, at individet sasmmenlignes med sig selv frem for andre
for nemmere at opleve og opna fremgang, da disse personer med
lzeringsvanskeligheder ofte konsekvent vil praestere under gennemsnittet i de
overordnede sammenligninger, selvom de forbedrer sig (Martin, 2006, p. 59f).

Slutligt ber betydningen af at tilpasse opgaven efter elevens kompetencer
navnes (Martin, 2006, p. 60). Dette gar i led med Vygotskys teori angdende *zonen
for naermeste udvikling’, som netop omhandler at ramme det felt, hvor et barn kan
lgse opgaven med lidt statte, da dette argumenteres for at veere det felt, hvor der er
starst potentiale for lering (Vygotsky, 1978, p. 87). Dette felt forseges ofte opnéet
igennem stilladsering, hvor opgavernes svaerhedsgrad og rammer tilpasses til det
enkelte barn (Margolis, 2020, p. 17).

Der eksisterer altsa en reekke tiltag, som med fordel kan implementeres i

skoleveesenet, og som muligvis kan forebygge udviklingen af lavt selvveerd og
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negative automatiske tanker, samtidig med at de giver ggede leeringsmuligheder.
Dette gar ogsa overens med anbefalinger fra NICE guidelines, hvor det fremsattes,
at leeringsmaessige problemer ma behandles sekventielt eller sidelgbende (NICE,
2022, p. 49). Disse tiltag vil dog, udover mulige kultureendringer, ogsa ofte kraeve
mere personale og flere timer pr. elev, hvilket kan gare det til en sterre udfordring at
fa implementeret.
Sociale Feerdigheder

Fundene fra det SR viste overordnet set gode indikationer for, at forringede
sociale feerdigheder forudsagde en gget risiko for depression hos en ADHD-
population. | NICE guidelines fremszttes det ogsa, at sociale problematikker, der er
komorbid med depression, ber interveneres pa (NICE, 2022, p. 49). | de NKR
fremseettes social feerdighedstraening med en svag anbefaling til behandling af
ADHD. Denne svage anbefaling fremkommer pa baggrund af, at der ikke er evidens
for, at sociale feerdigheder forbedres. Der findes dog lav evidens for effekt pA ADHD
kernesymptomer og lave indikationer for skadelige virkninger (Sundhedsstyrelsen,
2021, pp.40-44). Interventionen vurderes ikke i relation til preevention eller
behandling af komorbide depressive symptomer i NKR. Det vil derfor veere relevant
ogsa at evaluere effekten af sociale feerdighedstraenings-interventioner i henhold til at
forebygge senere depressive symptomer eller som en ekstra behandling hos personer
der allerede har udviklet depression. En forebyggelse af depression vil dog teoretisk
set indebare, at der ses en forbedring af sociale feerdigheder, som der netop ikke er
sikkerhed omkring ifglge de NKR (Sundhedsstyrelsen, 2021, pp.40-44). Dette
program er saledes ikke sa effektivt som man kunne habe, men har ingen
indikationer for skadevirkninger og kan derfor godt forsgges. Klinikere bgr holde
fast i at forsgge at afhjelpe sociale problematikker, lige savel som at det fremszttes,
at anti-mobningstiltag bar implementeres i tilfeelde, hvor dette kan have relation til
depressionen (NICE, 2022, p. 49).

Familiedomaenet

Forealdretraening er sterkt anbefalet i de NKR, hvor dette er fundet muligvis at
forbedre barnets overordnede funktionsniveau, ADHD kerne-symptomer samt
sandsynligvis at forbedre foraldrenes oplevede foraeldrekompetence
(Sundhedsstyrelsen, 2021, pp. 44-54). De NKR navner dog ikke komorbide
depressive symptomer som et undersggt udfald (Sundhedsstyrelsen, 2021, p.45). Der
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er saledes et behov for at undersgge depression som udfald for at afgere effekter pa
dette omrade. | det fglgende vil logikken for anvendelse af
foraeldretreeningsprogrammer vurderes i lyset af de effekter, der er fundet og
undersggt, i kombination med fund fra det SR.

Familiemiljg | det SR er der uklarhed omkring betydningen af familiemiljget,
men der er indikationer for, at dette kunne vere af betydning. En sadan mekanisme
er i det SR foreslaet at vaere relateret til de negative foraeldrereaktioner, som kan
provokeres af den forstyrrende adferd fra barnet, som ofte er forbundet med at have
ADHD. Disse negative attituder/metoder fra foraeldrene er dernaest formodet at
pavirke den ggede risiko for depressive symptomer, hvilket er fundet i et SR af
studier af normalpopulationen (Gorostiaga et al., 2019). Det er derfor muligt, at disse
foreeldretraeningsprogrammer indirekte kan forebygge depressive symptomer hos
barnet igennem bade forbedringerne hos barnet og foraldrenes oplevelse af
kompetence, som kunne give en mere harmonisk forzaldre-barn relation og et mere
harmonisk familiemiljg overordnet set. | et dansk studie af et af disse
foraeldreprogrammer New Forest Parenting Programme (NFPP), fandt man ogsa, at
netop stress i familien blev reduceret udover fald i ADHD-symptomer og forbedrede
foreeldrekompetencer (Lange et al., 2018). Effekter blev ligeledes fundet i de otte
studier inkluderet i metaanalysen af de NKR, som undersggte forzaldres stress
(Sundhedsstyrelsen, 2021, pp. 48ff). En forebyggende effekt pa komorbid depression
ma dog pa nuverende tidspunkt anses som en positiv sideeffekt, som muligvis kunne
opsta ved en behandling, som ivaerksattes pa baggrund af tiltagets evidens pa disse
andre omrader, da der ikke er sikkerhed omkring familiemiljget betydning for
depression, og hvorvidt denne foraldretraening nedsetter depressive symptomer hos
barnet.

Foraldres Mentale Helbred Et andet aspekt, der er vasentligt at diskutere i
relation til denne foraeldretreening, er foraeldrenes og herunder seerligt mgdrenes
mentale helbred, som der i det SR findes at pavirke bgrnenes depressive symptomer.
Det er derved et vigtigt skridt i forebyggelsen at fokusere pa forzldrenes mentale
helbred, hvilket bade kan gares gennem gget opmarksomhed og screening for
depression hos foraldrene af barn med ADHD, men ogsa ved forbyggende indsatser
som et foraeldreprogram. Netop behovet for behandling af depression hos forzldre
fremsaettes som et omrade, der ma veere opmarksomhed pa i NICE guidelines

(NICE, 2022, p. 49). Som omtalt i ovenstaende, sa er der indikationer for, at
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foreeldretraening afhjeelper stress hos foraldre. Der synes dog at veere tvetydighed
omkring NFPP-indflydelse pa madres mental helbred, hvor et studie ikke finder
effekt pa madres depression (Thompson et al., 2009), og et andet studie finder
forbedringer pa madres mentale helbred (Sonuga-Barke et al., 2001). Et studie af et
andet foraeldretraningsprogram (Triple- P) finder ogsa et fald i depressive
symptomer, stress og angst hos magdrene (Aghebati et al., 2014), og der bliver
ligeledes fundet positive effekter pa foraeldrenes stress og depression ved et online
foraeldreprogram (Franke et al., 2016).

Overordnet set tyder det pa, at disse foraldretreeningsprogrammer kan have en
positiv effekt pa bade familiemiljg og foraeldres mentale helbred, samtidig med at der
i forvejen eksisterer en hgj anbefaling for programmerne pa baggrund af positive
effekter pA ADHD-kernesymptomer og oplevelse af foreldrekompetencer. Pa
baggrund af dette vil sadanne programmer veere fordelagtige at implementere,
selvom effekten pa netop depression pa nuveerende tidspunkt er uvis. Udover dette,
bar klinikere vaere opmarksomme pa at en mulig depression hos foraldre bar

screenes for og behandles sidelgbende.

Sgvn

I henhold til sgvn var der konsensus angaende, at problemer forudsiger
depression i en ADHD-population i det SR, men usikkerhed omkring arsagen dertil.
Dette, i kombination med at op mod 70% af bern med ADHD vurderes af foraldre til
at have sgvnproblemer (Sung et al., 2008), betyder, at sovn ber vere et fokusomrade
at monitorere og intervenere pa. Pavirkningen af depressive symptomer er ikke et
stort fokus inden for forskningen i sgvn og ADHD, og derfor ma malet i farste
omgang vere at finde interventioner, som forbedrer sgvnen. Dernast kan effekten pa
depressive symptomer undersgges senere.

| de NKR fremgar sgvnhygiejniske tiltag som farstevalg. Disse tiltag nevnes
ogsa i behandlingen af depression i NICE guidelines (NICE, 2022, p. 50). Disse
indebarer blandt andet at elektronik slukkes senest 1 time far sengetid
(Sundhedsstyrelsen, 2022, p. 9). Dette kan relateres til indikationer for, at mediebrug
om natten er en arsag til mindre sgvn, samt gget depressive symptomer hos en
ADHD-population (Becker & Lienesch, 2018), hvilket vil modvirkes ved et sadant
tiltag. En andet non-farmakologisk tiltag, der er relateret til sgvn, er brugen af en
kugledyne, som vurderes som god praksis at tilbyde ved manglende effekt af
sevnhygiejniske tiltag (Sundhedsstyrelsen, 2021, p. 58-62) hos bgrn med ADHD.
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Anbefalingen om kugledyne er er baseret pa klinisk erfaring og konsensus, men der
er ingen studier, som undersgger dette. Det vurderes dog, at der ikke er nogen,
kendte skadelige virkninger. Kugledynen formodes at virke ved, at brugen heraf
forkorter indsovningstiden og giver feerre opvagninger, hvilket derigennem giver
barnet en forbedret sgvn (Sundhedsstyrelsen, 2021, pp. 58-62). Et andet tiltag, som
fremgar af de NKR ved manglende effekt af sgvn-hygiejniske tiltag, er den
farmakologiske behandling med melatonin, som der fremgar en svag anbefaling af -
ogsa ved grupper med komorbiditet. Det er vurderet, at det muligvis forkorter
indsovningstiden og det medferer sandsynligvis ikke fremkomsten af alvorlige
bivirkninger. Der er dog usikkerheder angaende melatonins effekt pa generelle
sgvnvanskeligheder, ADHD-kerne symptomer og funktionsniveau
(Sundhedsstyrelsen, 2022, p.25).

Forskningen inden for sevn hos ADHD-populationen har varet stigende de
seneste ar (Becker, 2020, p.50). I et review angives adferdsinterventioner at vaere
forstevalg ved sgvnlgshed 1 en ADHD-population pa trods af manglende
randomiserede kontrollerede (RCT) studier (Cortese et al., 2013, p.789ff).
Adferdsinterventionerne karakteriseres ved fernavnte sgvnhygiejniske tiltag, som
specialtilpasses til born med ADHD, ved at der f.eks. skal pdmindes om sengetid
flere gange. I relation hertil er senere fundet gode effekter af *Brief Behavioural
Sleep interventions’ sammenlignet med standardbehandling i RCT-studier, hvor der
er fundet en forbedring af sevn, livskvalitet og daglig funktionalitet i ADHD-
populationer (Sciberras et al., 2011, p.934; Hiscock et al., 2015, p.5). Disse
interventioner anvender udover sgvnhygiejniske tiltag en reekke adfaerdsstrategier,
sdsom brug af sevn dagbog, begransninger for anmodning om vand, historiel@sning
mm, afslappende strategier, tjekke barnet pa bestemte tider, og gradvis justering af
sengetider (Sciberras et al., 2011, p.934). Der er saledes noget, der tyder pa, at
implementering af en rekke adfaerdsstrategier kan fungere som en fordelagtig stotte
til de sevnhygiejniske réad.

Overordnet set findes en reekke mulige tiltag med indikationer for sterre eller
mindre forbedring af sgvnen. Overordnet set mé disse interventioner anses som
mindre ressourcekrevende, da det omhandler et enkelt produkt/medikament eller
korte interventioner, som mest af alt har en informerende karakter. Sammenholdt
med de lave indikationer for alvorlige bivirkninger er der altsd gode indikationer for

at anvende disse pa trods af usikkerhed omkring, hvor stor effekten er.
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Farmakologisk Behandling

| dette afsnit vil den farmakologiske behandling af depression hos ADHD-
populationen diskuteres ud fra medicin udviklet til depression, medicin udviklet til
ADHD, samt deres brug i kombination med non-farmakologiske tiltag eller i

kombination med hinanden.

Medicinering af Depression

Den farmakologiske behandling af depression i Danmark kan besta i Selektive
serotoningenoptagshaemmere (SSRI), Serotonin-noradrenalin-genoptagshemmere
(SNRI), Noradrenalingenoptagsheemmere (NaRI), Noradrenalin og specifikke
serotonin-antidepressiva (NaSSA), Melatoninagonister og i visse tilfelde andre
antidepressiva (Davidsen, 2019; RADS, 2015). Her er SSRI fgrstevalg og fluoxetine
er ydermere det eneste godkendte SSRI til behandling af bgrn i DK
(Sundhedsministeriet, 2019, p.5). Som omtalt tidligere vil disse dog, i Danmark, altid
udbydes efter forsgg med non-farmakologiske tiltag og altid samtidig med non-
farmakologiske tiltag, nar der er tale om bgrn og unge (Sundhedsministeriet, 2019, p.
2f).

| flere studier er effekten af medicin mod depression sammenlignet med KAT
eller en kombinationsbehandling undersggt i hele eller delvise ADHD-populationer. |
et studie, havde 24% af deltagerne ’‘disruptive disorder’ komorbid med depression og
14% havde ADHD komorbid med depression. Her fandt man, at KAT ikke virkede
bedre end placebo, men at fluoxetine havde en effekt. Kombination af KAT og
fluoxetine gav dog de bedste resultater (March et al. 2004, p. 816f). Dette implicerer,
at en kombinationsbehandling er mest effektiv. Studiet skriver dog intet omkring
mulige forskelle baseret pa, hvorvidt der er en komorbiditet eller forskelle imellem
komorbidetets kombinationerne. | et andet studie fandt man ligeledes, at KAT alene
ingen effekt havde pa depression (Curry et al. 2006, p.1452ff). Kombinationen af
KAT og fluoxetine viste sig at have bedre effekter i gruppen med de mindst alvorlige
udgaver af depression i forhold til fluoxetine alene. Fluoxetine alene viste dog bedre
effekter end kombinationsbehandlingen ved alvorlige tilfeelde af depression. Disse
fund tolkes som, at depressive symptomer ma sankes til et vist niveau, for at
personerne bliver modtagelige for KAT-behandlingen. Dette kan vare relevant i
gruppen med comorbid ADHD og depression, da der netop oftere ses sveere tilfeelde
af depression i denne gruppe. Disse behandlinger blev dog fundet overordnet set at

have lavere effekter i grupper med mere end én komorbid lidelse (Curry et al. 2006,
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p. 1436), hvilket statter Biederman et al.’s (2008) fund omkring lavere effekter af
behandling ved comorbid ADHD og depression.
Medicinering af ADHD

Hvad angar medicinsk behandling, kan der ogsa vere tale om ADHD-medicin,
som igennem behandlingen af ADHD-symptomer muligvis ville kunne formindske
risikoen for depression. I behandlingen ad ADHD- kernesymptomer fremkommer
steerke anbefalinger for brug af methylphenidat, lisdexamfetamine/dexamfetamine og
atomoxine, hos bgrn og unge med vasentlige funktionsnedsattelser i modsatningen
til ikke vaesentlige funktionsnedsettelse, hvor der fremgar en svag anbefaling for
praeparaterne (Sundhedsstyrelsen, 2021, p. 68-85). Disse praeparater er dog anbefalet
i lyset af deres effekt paA ADHD-kernesymptomer. Effekten pa depression vil saledes
veere indirekte, igennem at feerre ADHD- symptomer skulle mindske problemer pa
andre omrader sasom sociale evner, som blev fundet associeret med depression.
Ligeledes viste det SR tvetydigheder angdende ADHD-medicins beskyttende effekter
mod depression, imens der var en overveagt af enighed omkring, at medicinen ikke
har negative effekter pa depression. Der er saledes ikke noget, der taler imod brugen
af ADHD-medicin i henhold til depression, men det er meget usikkert, hvorvidt

denne behandling beskytter imod depression.

ADHD-medicin Kombineret med Depressionsmedicin

De NKR fremskriver ikke, hvorledes den farmakologiske behandling bar
administreret ved tilstedeveerelse af bade ADHD og depression. I Texas Children’s
Medication Algorithm Project har man dog udviklet og opdateret en farmakologisk
algoritme for behandling af ADHD og depression i kombination (se figur 2). Denne
algoritme er baseret pa et review af den medicinske litteratur og gruppekonsensus i et
panel af klinikere og forskningseksperter (Hughes et al. 2007, p.669). | den
forbindelse anbefales det farst og fremmest at non-farmakologiske/psykosociale
interventioners brugbarhed i den specifikke case vurderes farst, da psykosociale
udfordringer gar pa tveers af bade ADHD og depression (Hughes et al. 2007, p.671f;
Daviss, 2018, p. 99f). Dette gar i led med de anbefalinger, der er praesenteret fra de
NKR. I beslutningen om at pabegynde medicinsk behandling ma det farst afgares,
hvorvidt ADHD eller depression udger den starste vanskelighed, sa
behandlingsraekkefalgen kan veelges herudfra. Her foreskrives ferst, at den primaere

diagnose behandles ud fra en medicinsk algoritme udviklet hertil. I tilfeelde af at
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denne behandling kun hjaelper pa den primere diagnose, foreslas det, at den modsatte
behandling for komorbiditeten tilfgjes som supplement (Daviss, 2018, p. 99f;
Hughes, 2007, p.674ff). Derudover naevnes det, at det skal forsgges med én
medicinsk forandring ad gangen for at forbedre fortolkningen af
behandlingsresponsen. Ydermere anbefales en Igbende evaluering af bade ADHD-
symptomer og depressionssymptomer gennem foraldre og selv-rapporterede rating
skalaer for netop at kunne falge algoritmen, som er afhangig af responsens pa
medicinen (Daviss, 2018, p. 99f; Hughes, 2007, p.679).

Figur 2

Medicinsk algoritme for behandling af komorbid ADHD og depression

Diagnosticering

Non-far be-
handlings alternativer

ADHD mest dominerende MDD mest dominerende

: Pabegynd ADHD algoritmen stadie Pabegynd MDD-algoritmen stadie
Stadie 1 5 1
Bade ADHD og MDD forbedres
N > Fortszet be- - g
handling
. . ADHD og/eller depres- Depressive sympto-
ADHD forbedres, ingen forbedring af sive symptomer forver  mer forbedres, ingen Hverken depression eller ADHD
depression res forbedring af ADHD forbedres
Stadie 2 Pabegynd MDD algo- Afbryd ADHD algo- Pabegynd ADHD al-
ritmen som tilfgjelse ritmen og pabe- goritmen som tilfg- G4 til stadie 2 af
til ADHD-behandling gynd MDD algorit- jelse til MDD-be- MDD-algoritmen
men handling

Note. Medicinsk algoritme for behandling af bern og unge som meder DSM-IV kriterier for
major depressive disorder (MDD) og ADHD. Oversat efter: Hughes, C. W., Emslie, G. J.,
Crismon, M. L., Posner, K., Birmaher, B., Ryan, N., ... & DEPRESSIVE, M. T. O. C. M.
(2007). Texas children's medication algorithm project: update from Texas consensus confer-
ence panel on medication treatment of childhood major depressive disorder. Journal of the

American Academy of Child & Adolescent Psychiatry, 46(6), 667-686.

Denne guideline taler altsa for, at bade preeparater til depression og ADHD kan
veere effektfulde, og at det skal afgares fra individ til individ hvilken behandling, der
bar ivaerksattes forst, og hvorledes den felges op (Hughes, 2007, p. 670ff).
Anbefalingen om kombineret farmakologisk behandling gar dog imod RADS (2016)
anbefalinger i Danmark, som fremsetter at SSRI og ADHD-medicin ikke synes at
bedre depression, og ydermere at kombinationen med atomoxine giver stigning i
blodtryk og hjertefrekvens.
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Opsummerende giver dette indikationer for, at medicin med fordel kan
anvendes i kombination med de non-farmakologiske tiltag, og at den primare
diagnose bgr behandles medicinsk ferst og fremmest. Der eksisterer dog uenighed
angaende at blande de to typer medicin, og det bar derfor overvejes ngje, inden
denne kombination med de naevnte bivirkninger gives, samt monitoreres hvis det
gives.

Yderligere Implikationer
Dette afsnit har til hensigt at udfolde implikationer for praksis, som kan

udledes fra resultaterne af det SR, og som ikke indgar i ovenstaende afsnit.

Traumatiske Begivenheder

Et aspekt, som blev fundet af betydning i det SR, men som ikke er blevet
behandlet i ovenstaende tiltag, er traumatiske begivenheder. Resultaterne fra det SR
giver indikation for, at man i praksis bgr forhindre og forebygge traumatiske
begivenheder i ADHD-population. Pa baggrund af de negative aspekter associeret
med traumatiske livsbegivenheder, ma vi dog ga ud fra, at dette allerede er et fokus
hos klinikere, men det er en kompliceret opgave. Ud fra de naevnte mulige arsager til
disse traumatiske begivenheder, nevnt i det SR, kan forslag til specifikke omrader at
have fokus pa vere: Forebyggelse af biluheld og andre ulykker, igennem
psykoedukation angaende statistik for ulykker og forklaring af processer som gget
risikovillighed, som ligger til baggrund for denne ggede risiko. Derudover kan
forsgges at intervenere pa risikovilligheden. Her er fundet gode effekter af ADHD-
medicin, samt gode resultater af indledende forskning pa et foraldre-
teenagerkarselsinterventionsprogram (Pollak et al., 2019, p. 7). Ydermere kan et
fokus pa at facilitere stabile og positive relationer for personer med ADHD for at
undga risikomiljeer naevnes, samt et fokus pa faerre konflikter. Dette kan ses i
relation til tidligere naevnte tiltag, hvor foreeldretraeningsprogrammer muligvis kan
bidrage til mindre forzeldre-barn konflikt. En forbedring af sociale evner vil
sandsynligvis ogsa bidrage til feerre konflikter og dermed faerre traumatiske
begivenheder sasom tab af venskab. Det synes dog vanskeligt at intervenere pa de
sociale feerdigheder i ADHD-populationen (Sundhedsstyrelsen, 2021, pp.40-44).
ADHD Subtype

| det SR blev der ogsa fundet indikationer for, at ADHD-uopmarksomme

subtype (ADHD-IN) gav starre risiko for udvikling af depression end den
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hyperaktiv/impulsive subtype (ADHD-HI). Det giver ikke umiddelbart mening
primert at fokusere pa at behandle ADHD-IN symptomer, sa leenge det er usikkert,
hvilken rolle og hvor stor en rolle disse spiller. Ydermere er ADHD-HI symptomer
fundet at have indflydelse pa antallet af selvmordsforsgg, hvilket kunne haenge
sammen med en gget tilbgjelighed til at fglge impulser (Chronis-Tuscano, 2010,
p.1048). Dette giver altsa indikationer for at depression ikke ma negligeres i ADHD-
HI gruppen, pa trods af at der synes at veere hgjere risiko for at udvikle den i ADHD-
IN. Resultaterne fra det SR bar derfor primeert anvendes som et pejlemarke for den

fremtidig forskning pa omradet.

Konklusion

Dette projekt havde til hensigt at besvare den opstillede problemformulering:
Hvordan kan arsagen til en gget risiko for depression hos ADHD-populationen
forklares og forstas, samt hvordan kan denne risiko forebygges og interveneres pa? |
projektets farste del blev det klarlagt, at associationen mellem ADHD og depression,
har flere mulige forklaringsmodeller. Hvor det fremgik at associationen med stor
sandsynlighed bade kan forklares ud fra en falles atiologi bestaende i genetiske og
feelles miljg risikofaktorer samt yderligere kan forklares ud fra direkte og indirekte
kausale mekanismer fra ADHD-diagnosen, samt at disse processer kan vaere
komplicerede at skelne fra hinanden.

Igennem det SR blev de direkte og indirekte mekanismer undersggt nermere,
og det blev klarlagt, at seerligt selvopfattelse, sevnproblemer, psykiske lidelser hos
moren, sociale vanskeligheder og ADHD-subtype synes at have en indflydelse pa, at
depression udvikles hos personer med ADHD. Der herskede tvetydige fund ved
ADHD-symptomer, akademiske vanskeligheder og familiemiljgets betydning.
Slutligt var der rimelig konsensus omkring, at ADHD-medicin og
performancebaseret EF-feerdigheder ikke havde nogen effekt pa udviklingen af
depression. Studierne i det SR er dog preeget af usikkerheder omkring, hvordan
faktorerne helt precist interagere med ADHD, og derudover mangles der en
forstaelse af kansforskelle. Ydermere findes flere faktorer af interesse, som ikke er
inkluderet i det SR grundet undersggelsernes design, som bgr undersgges i fremtiden
sasom emotionsregulering.

| projektets sidste del blev praeventive tiltag og interventioner bearbejdet. |

denne del kan det konkluderes, at der ikke findes mange undersggelser af behandling
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til komorbid ADHD og depression, men at mange af de tiltag, som allerede foreslas
som behandling af ADHD eller depression individuelt, stemmer overens med de
omrader, som blev fundet at influere depression i det SR. De tiltag, der samles set
anbefales til at afhjeelpe eller forebygge depression inkluderer; 1)
foraeldretreeningsprogrammer og herudover screening og behandling af psykisk
sygdom hos foraldre til bgrn med ADHD; (2) sgvn interventioner i form af
sevnhygiejniske tiltag, adfeerdsstrategier, samt evt. kugledyne og melatonin
behandling; (3) kognitive adfaerdsterapi for &ldre bgrn; (4) Psyko-edukationelle
tiltag i leeringssituationer; (5) medicinske tiltag i tilleeg til disse andre non-
farmakologiske tiltag; (6)Fokus pa forbedring af sociale vanskeligheder og
forebyggelse af traumatiske begivenheder, herunder er der dog mangel pa konkrete

tiltag med evidens.
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