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Svenskt Sammandrag (Swedish Summary)

Psykiatrisk behandling har flera kunskapsluckor. Vi vet lite om innehallet och om
utfallet av ordindr behandling, och den lilla kunskap som finns &r ofta inhdmtad fran
metaanalyser av kontrollbetingelsen treatment as usual. Men denna har i sin tur ofta brister i
kvalitet och stringens, vilket paverkar generaliserbarheten av i stort sett all annan syntetiserad

kunskap vi har om psykologisk behandling for vanliga psykiska dkommor.

Istéllet utvarderas ofta varden av psykiatriska &kommor utifran kvalitetsindikatorer,
systematiskt inhdmtat kunskapsunderlag som tacker flera kvalitetsaspekter av varden. Dock
kritiseras dagens anvandning av kvalitetsindikatorer av framforallt tva grunder: relevant
information inhdmtas inte pd majoriteten av patienterna och de indikatorer som inhdmtas ar
ofta &mnade for slutenvardsbehandling. I kontrast behandlas majoriteten av patienterna i

Oppenvard for depression eller angestangesstorningar.

Det finns flera sitt att méita depression och angest, bland annat som icke direkt
observerbara latenta variabler utifrén ett antal symptom. De instrument som vanligtvis
anvinds behdver dock vara valida for den malgrupp som ska métas. Vidare dr komorbiditeten
ofta hog bland patienter med depression och angest, men asikterna gér isér till hur stor grad,
och hur komorbidtet ska métas. Givet dessa kunskapsluckor sa presenteras i denna
avhandlingen tre publicerade artiklar med tre olika aspekter av depression och angest:
effekten av ordindr behandling, mitegenskaper av tva vanligt forekommande instrument och

latenta subgrupper.

I artikel I gjordes en systematisk litteraturstudie och meta-analys pé nordisk
Ooppenvardsbehandling dér vi fann 11 studier som anségs vara kliniskt representativa, med en
lag till medelstark inomstudie-effektstorlek (g = 0.49) av behandlingarna. Effektstyrkan

verkade vara ldgre dn evidensbaserade interventioner, men i paritet med andra interventioner
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som genomfordes i studierna (g = -0.21, justerat for publikationsbias g = -0.06). Slutsatsen
var att nordisk dppenvardsbehandling karaktiriserades av en stor spridning av patient-,

terapeut- och utfallsvariabler.

I artikel IT undersoktes faktorstruktur och métinvarians av Patient Health
Questionnaire (PHQ-9) och Generalized Anxiety Scale (GAD-7), samt deras samtidiga
validitet med ett instrument som matte grad av funktionsnedséttning. Da en bi-faktormodell
hade goda métegenskaper drogs slutsatsen att instrumenten framforallt laddade en faktor.
Dessutom fann vi att jamforelse mellan flera olika grupper &r beréttigat, och att depressiva
symptom var mer associerade med nedsatt funktion. Darmed kunde vi dra slutsatsen att
kvinnliga patienter och de med komorbida tillstdnd hade generellt hogre symptomtryck och

funktionsnedséttning.

I artikel III undersoktes symptomtryck mellan olika diagnosgrupper och latenta
subgrupper baserat pa symptom. Patienter med komorbida &ngest- och depressionsdiagnoser
hade hogre symptomtryck, men ocksa lédgre prevalens an forvintat. En latent normalférdelad
faktor-subgruppsanalys av PHQ-9 och GAD-7 visade tre grupper, dir 33% av patienterna
hamnade i1 gruppen med mest aggregerade problem. Denna grupp karaktériserades av hoga
somatiska symptom av depression och &ngest, samt hogre sannolikhet att 4 fler

konsultationer och psykiska diagnoser.

Sammanfattningsvis visar vi att flera aspekter av depression och &ngest kan vara
viktiga kvalitetsindikatorer. Forst presenterar vi effekten och innehallet av ordinér
skandinavisk 6ppenvardsbehandling for vanliga psykiska problem, &ven om malet var att
ja@mfora hela Norden. Trots att resultatet dr heterogent sa kan detta fungera som ett riktmérke
for vad ordindr behandling innehéller och vad effekten kan tdnkas vara pa gruppniva. Vi visar

ocksa att PHQ-9 och GAD-7 har goda mitegenskaper vid start av behandling, och kan
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anvindas som kvalitets-méatinstrument for depression och angest. Vidare visar vi att hog niva
av somatiska depressionssymptom kan vara viktiga indikatorer for patienter som kan vara
svara att behandla. Detta kan ha forskningsimplikationer fér andra som vill studera ordinér
behandling, men ocksa for de som ska jaimfora interventioner med ordinér behandling. Det
har dven kliniska implikationer: for att skapa en storre forstaelse for ordindr behandling, for
att méita symptomniva hos patienter som startar behandling, och for att tidigt kunna
identifiera patienter med eventuellt stérre vardbehov. Avhandlingen ska dock inte ses som en
komplett beskrivning av ordindr behandling, utan mer forskning behovs for att kunna komma
vanliga patienter till gagns, som effektstudier med hog kvalitet, process-studier av kliniskt
representativa behandlingar, studier som utvéirderar PHQ-9 och GAD-7 som diagnostiska
instrument, och undersdka om de facto tidig identifiering av potententiellt svarbehandlade
patienter kan ha klinisk nytta. Malet med avhandlingen &r att ge ordindr behandling den plats
i forskningsfaltet som den fortjanar, for de manga med vanligt forekommande psykiska

problem som behandlas inom psykiatrisk 6ppenvard.



English Summary

Psychiatric treatment has several knowledge gaps. We know little about the content
and outcomes of ordinary treatment, and the little knowledge that exists is partly derived
from studies where treatment as usual has served as the control condition. Yet this in turn
often lacks quality and stringency, which affects the generalisability of virtually all other
synthesised knowledge we have about psychological treatment for common mental health

disorders.

An alternative source of knowledge is retrieved through quality indicators, a
systematically obtained knowledge base that covers several quality aspects of care. However,
today’s use of quality indicators is criticised for mainly two reasons: relevant information is
not obtained on the majority of patients, and the indicators that are collected are often
intended for inpatient treatment. In contrast, the majority of outpatients are treated at
outpatient facilities for depressive or anxiety problems, so called common mental health

disorders (CMHD).

There are several ways to measure CMHD, including non-directly measured latent
variables based on several symptoms. However, the instruments that are typically used must
be valid for the target group. Furthermore, comorbidity is often high among patients with
CMHD, but opinions differ to what extent, and how the comorbidity should be measured.
This project includes three published articles concerning three different aspects of CMHD:
the effect of ordinary treatment, measurement properties of two commonly used instruments,

and latent subgroups.

In paper 1, a systematic literature study and meta-analysis were conducted for Nordic
outpatient treatment, where we found 11 studies that were considered to be clinically

representative, with a low to medium effect size (g = 0.49), when measured before and after
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treatment. The strength of the effect appeared to be lower than evidence-based interventions,
but on a par with other interventions conducted in the studies (g = -0.21, adjusted for
publication bias, g =-0.06). The conclusion was that Nordic outpatient treatment was

characterised by widespread patient and therapist variables and outcomes.

In paper II, the factor structure and measurement invariance of the Patient Health
Questionnaire (PHQ-9) and the Generalized Anxiety Scale (GAD-7) were investigated,
together with their concurrent validity with an instrument measuring functional impairment.
Since a bi-factor model had good measurement properties, these instruments were found to be
mainly unidimensional. In addition, we found that comparisons between several different
groups were justified and that depressive symptoms were more associated with impaired
functioning. Female patients and those with comorbid conditions thus seemed to have greater

deal of symptoms and functional impairment on a group level.

In paper 111, diagnoses and subgroups based on symptoms were examined. There was
a lower prevalence than expected of patients with comorbid depression and anxiety
diagnoses. A latent normally distributed subgroup analysis of the PHQ-9 and GAD-7 showed
three groups, where 33% of the patients ended up in the group with the most aggregated
problems, characterised by high somatic symptoms of depression and anxiety, as well as a
greater probability of having more consultations, and of being diagnosed with several

CMHD.

In conclusion, we show that several aspects of depression and anxiety can be
important quality indicators. We present the effect and content of ordinary Scandinavian
outpatient treatment for common mental health problems, even though the goal was to
compare the entire Nordic region. Although the result is heterogeneous, this can serve as a

benchmark for what ordinary treatment contains and what the effect may be on a group level.
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We also show that PHQ-9 and GAD-7 have good measurement properties at the start of
treatment and can be used as quality measurement instruments for depression and anxiety.
Furthermore, we show that a high level of somatic depression symptoms can be important
indicators for patients who may be difficult to treat. This may have research implications for
others who want to study usual treatment, but also for those who want to compare
interventions with the usual treatment. It also has clinical implications; to create a better
understanding of ordinary treatment, measuring symptom severity at the start of ordinary
treatment, and be able to identify patients with potentially greater care needs at an early stage.
However, the thesis should not be seen as a complete description of ordinary treatment, since
more research is needed to be able to benefit ordinary patients, such as high-quality effect
studies, process studies of clinically representative therapies, investigating the diagnostic
utility of PHQ-9 and GAD-7, and investigating whether de facto early identification of
difficult-to-treat patients has some clinical benefit. This thesis offers the argument that
ordinary treatment should be given the place in the research field to which it really should be
entitled, namely for the many people with common mental health problems who are treated in

outpatient care.
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1. Introduction

Mental health disorders are globally burdensome, across age groups and genders
(James et al., 2018). They are considered the costliest health conditions, and in Norway their
cost exceeds NOK 80 billion per year, mainly due to lost production and healthcare
expenditure (Kinge et al., 2017). Two of the groups of disorders most frequently encountered
in psychiatric outpatient treatment, and the general population, are depressive and anxiety
disorders, also called common mental health disorders (CMHD). These are among the
leading causes of years lived with disability (James et al., 2018). Over their lifespan, women
are overrepresented twice over with major depressive disorder (Hasin et al., 2005) and
anxiety disorders (Baxter et al., 2013). Women, but also younger adults report higher levels
of psychological distress than elderly (Drapeau et al., 2014), and correspondingly, women
and younger adults are overrepresented in seeking Norwegian adult outpatient treatment

(Pedersen & Lilleeng, 2019).

The estimates of CMHD prevalence vary across the globe: in the Norwegian general
population, the estimated point prevalence of depression (3.2%) seems less frequent than the
global mean (3.4%) and the European mean (3.5%), while anxiety disorders seem more
frequent (6.7%) than the global mean (3.8%) and the European mean (4.6%; Dattani et al.,
2023). In Norwegian District Psychiatric Centres (DPS), mood disorders (31%) and anxiety
disorders (36%) are also most prevalent (Pedersen & Lilleeng, 2019), and these account for

almost half of the outpatient visits in Norway (Schem et al., 2018).

Estimates could change over time: the estimated global prevalence increased with the
coronavirus disease (Covid-19), with a change in depressive disorders from 2.5% to 3.2% and
in anxiety disorders from 3.8% to 4.8% (Santomauro et al., 2021). However, the suggested

increase in prevalence rates has been challenged by a study from Trondheim, Norway, which



showed a reduced self-reported prevalence of mental disorders in general, from 15.3% to
8.7%, in the initial phase of the pandemic (Knudsen et al., 2021). There is a great discrepancy
in estimated prevalence between these studies, and it should be noted that self-reported
prevalence and clinician reported prevalence could yield different results (Hyland & Shevlin.,

2024).

There is general consensus that acknowledging comorbidity is important, since
patients with several distinguished mental health disorders have lower remission rates in
routine care (Fava et al., 2008). There are both organisational and methodological differences
in estimating comorbid CMHD, however, and the estimates might vary. For example, the
estimated prevalence rates for depression from medical registers are quite similar across the
Scandinavian countries, yet, being diagnosed with an anxiety disorder after being diagnosed
with a depressive disorder was 2.5 times more common in Sweden compared to Norway and

Denmark (Pasman et al., 2023).

In recent decades, there have been several organisational changes in mental health
services. They have shifted from institutionalised care to outpatient treatment, to better meet
patients’ needs (World Health Organization, 2021). While the number of inpatient stays has
been reduced by 50% in the last 20 years in Norway, the growth in staff numbers has mainly
been in outpatient facilities (Pedersen & Lilleeng, 2019). Furthermore, evidence-based
treatment (EBT) for CMDH has increasingly been recommended as the first-line treatment
(National Institute for Health and Care Excellence, 2022). However, there are reasons to
believe that most people with CMHD do not receive EBT (Bergmark et al., 2022; Harvey &

Gumport, 2015; Johnson et al., 2016).

Even though CMHD is severely burdensome for society and individuals, mental

health is an underrepresented research field compared to other health-related fields (Hazo et



al., 2019). Even though research output has grown tremendously in recent decades, several

fundamental questions regarding patients with CMHD in routine facilities remain.

There have been several calls for a better understanding of routine mental health care,
both internationally and in Norway. One project that disseminated knowledge gaps in the
field suggested, among other things, three areas in need of improvement in Europe (Haro et
al., 2014). First, they identified a fundamental lack of knowledge of the deployment of
psychological treatment in Europe, such as its contents and outcomes. Therefore, they
concluded that there is a dire need for valid knowledge of the quality of public mental health
care, such as research on regional differences in primary and specialist mental health
treatment. Second, they identified a need to change the services’ relationship with their
patients. To enhance patient-centred services, novel initiatives are needed, to gain better
knowledge of routine outcome monitoring merged with electronic patient records. Third, they
identified limitations in current classification systems, such as conceptualising comorbidity.
Since patients with comorbid disorders are associated with increased service use and poorer
prognosis, novel methods to identify subtypes of patients were declared to be needed (Haro et

al., 2014).

Similar key messages were formulated in the Lancet World Psychiatric Association
Commission on Depression (Herrman et al., 2022): a need to identify which treatment works
for whom, engaging people with lived experience, and acknowledging the complexity of
depression. Similar conclusions were also acknowledged in the Norwegian Ministry of
National Health and Hospital Plan 2020-2023 (Ministry of Health and Care Services, 2019):
there is a need to understand what works for whom, and a need to develop systems for

evaluation of the efficacy of treatment.



Consequently, policy documents from the World Health Organization (World Health
Organization, 2021), the European Union (Directorate-General for Health and Food Safety,
2023), the Organisation for Economic Co-operation and Development (OECD; Hewlett &
Moran, 2014), and Norway (Ministry of Health and Care Services, 2023) have stated that
patients need to be better involved with their care, fostering patient-centred mental health

treatment through the use of monitoring systems.

One important way to improve knowledge of what works for whom and the
effectiveness of mental health services is by routinely collecting patient-reported outcome
measures (PROM). By having service users report on a set of quality measures of the
treatment, increased knowledge about routine treatment can be gained. Yet there is a need to
connect PROM data with register data, to answer complex questions. This thesis aims to
cover three central aspects of patients with depression and anxiety in routine care: examining
treatment as usual in the Nordic countries, assessing two common patient-reported outcome
measures on CMHD, and examining the prevalence and subgroups of CMHD. Two wider
themes will follow in the introduction: what is treatment as usual, and what is the clinical

utility of PROM as quality measures/indicators?



1.1. Treatment As Usual and Clinically Representative Therapy

Treatment as usual (TAU) is an umbrella term for ordinary practices deployed in
routine care. Other, similar concepts are routine treatment, care as usual, existing practice,
normal care, or for a more stringent definition, clinically representative therapy (Shadish et
al., 1997). Since TAU and clinically representative therapy should reflect ordinary treatment,
there is a need to understand their content, so as to examine the representativeness and

effectiveness of ordinary treatment, for patients in ordinary settings.

TAU has traditionally mostly meant patients who receive usual treatment instead of
being randomised to an intervention group in randomised controlled trials (RCTs), which in
turn is the golden standard for efficacy research (Shean, 2014). In this research paradigm,
high internal validity is key to establishing evidence of an intervention, such as cognitive
behaviour therapy (CBT). Internal validity is optimised by using strict inclusion criteria, and
simultaneously comparing results with valid control groups. Although double-blinded studies
are the modus operandi for RCTs in medical research, it is virtually impossible to blind
patients and therapists in mental health care research (Shean, 2014). Both patients and
practitioners will know that a control-group treatment has been delivered, and thus they may
expect inferior treatment, for both psychological (Freedland et al., 2011) and pharmacological
mental health treatment (Cuijpers et al., 2015). Especially psychological treatment could be
affected by patients’ expectations, since outcomes are often evaluated using self-rated

instruments, such as PROM (Enck & Zipfel, 2019).

Except for TAU, there are mainly two other categories of control groups:
psychological placebo and waiting list (Faltinsen et al., 2022). Psychological placebos are
often defined as treatments without the active ingredient from the intervention, for example,
behavioural exercises which mimic exposure interventions in CBT (Enck & Zipfel, 2019).
While a placebo could control for unwanted noise in clinical medical research, there are
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theoretical and methodological problems associated with psychological placebos. Besides the
blinding issue, the dividing lines between ordinary psychotherapy and psychological placebo
are not easily disentangled, so that the concept is criticised for being flawed (Wampold et al.,
2016). Since there are practical difficulties in disentangling specific and common factors in
psychotherapy, it is problematic to draw conclusions about the effects of a specific factor on

an outcome (Enck & Zipfel, 2019).

Regarding waiting lists, it has been suggested that patients with depression who are on
waiting lists might see a reduction of symptoms due to treatment expectations (Heostmaelingen
et al., 2023), or that a waiting list could be even worse than no treatment (Furukawa et al.,
2014). No further clarification came from a Cochrane study of five sub-studies for a range of
mental disorders, which found non-significant differences between TAU and waiting list
(Faltinsen et al., 2022). Although some continue to argue for waiting lists to be better than
TAU, since the latter is often very heterogenous (Munder et al., 2019), waiting lists are of
little use for patients and are often considered inadequate to estimate the efficacy of

psychological treatments (Cristea, 2019).

Therefore, a TAU control group could be a better alternative, since it does not
withhold treatment from patients, and can simultaneously be used to control for several
common factors (Kazdin, 2015). Yet it is also associated with several problems. First and
foremost, it is often unknown to what extent TAU is representative of usual treatment.
Specifically, researchers rarely describe in detail what TAU consists of. A systematic review
of the use of TAU for CMHD in primary healthcare research found that a majority, 56% (k=
18), of the studies included only gave a basic description of TAU, and only 9% (k = 3) had an
advanced description of it (Petersson et al., 2023). This limitation is also stated in other
systematic reviews examining TAU for CMHD: relevant information on TAU is often
omitted, such as facility, patient, therapist and treatment characteristics (Wampold et al.,
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2011; Watts et al., 2015). Furthermore, patients in TAU often receive less attention, and
therapists receive less supervision and training compared to the intervention in focus
(Wampold et al., 2011). The use of TAU has thus been criticised for being laissez-faire
(Freedland et al., 2011), and even worse, not even intended to be therapeutic (Wampold et al.,
2011). And since TAU is often of poor quality, the effect size (ES) of the intervention of
interest could be artificially inflated (Cuijpers & Cristea, 2016). The poor quality of control
groups, TAU included, could thus lead to severe internal validity problems for efficacy

studies.

Additionally, there are often problems with the ecological validity and therefore the
external validity of efficacy studies. Their strict inclusion criteria mean that several patient
types are not eligible for treatment, such as patients with comorbid disorders (Humphreys et
al., 2015). Since a high degree of comorbidity seems to be the rule, rather than the exception
in real-world settings, efficacy studies might not be generalisable to clinical real-world

populations.

Therefore, other research paradigms have been acknowledged, such as effectiveness
research. By researching effectiveness — examining treatments given in real-world settings,
using ordinary therapists and ordinary patients — the external validity could be said to be
optimised. Although several studies have established the effectiveness of treatments for
several specific disorders (for example Ost, Brattmyr et al., 2023), and guidelines recommend
that professionals deliver treatments based on the best available evidence (the Norwegian
Psychological Association, 2024), many therapists state explicitly that they do not follow
these recommendations in their clinical practice (Bergmark et al., 2022; Harvey & Gumport,
2015; Johnson et al., 2016). There are several reasons that therapists do not use evidence-
based practices in real-world treatments, ranging from personal beliefs and attitudes, to high
caseloads and little supervision (Harvey & Gumport, 2015; Lilienfeld et al., 2013). As a

7



result, professionals use methods that have received little empirical examination, which could
make evidence from both efficacy and effectiveness studies of little use to the majority of

patients.

There have also been emerging research paradigms for practice-oriented research,
covering patient-focused research, practice-based evidence, and practice research networks
(Castonguay et al., 2021). Common factors, such as goal consensus, alliance and treatment
expectations have been found more important than specific factors, such as treatment
differences, and adherence to protocols (Wampold, 2015). For example, therapist factors,
such as interpersonal skills, seem to have a central role in yielding good treatment results
(Heinonen & Nissen-Lie, 2020). Critics argue, on the other hand, that this does not mean that
all treatments work equally well, since it is still not well-known how psychotherapies work
(Cuijpers, Reijnders, et al., 2019). Nevertheless, integrative psychotherapeutic approaches
have been suggested as an alternative to specific modalities (Zarbo et al., 2016), namely for
therapists to choose evidence-based methods that fit patient needs, while others argue that
such approaches could hinder effective learning to become a skilful therapist (Byrne et al.,
2018). As a result, therapists could adhere to eclectic approaches, choosing methods without
empirical evidence, or theoretical underpinnings (Zarbo et al., 2016). Although there is
limited research on the number of therapists who identify as being eclectic, empirical
evidence points to how a majority of real-world therapists use several approaches in their
everyday work (Thoma & Cecero, 2009). Research of ordinary practices in mental health
research has thus been mostly overlooked, and little is known about what is done and its
effects. Given that TAU should reflect ordinary practices, it should thus gain empirical

knowledge of its own (Kazdin, 2015).



1.1.1. The Effects of TAU/Clinically Representative Therapy

Parallel to the evolving research paradigms of the efficacy and effectiveness of
psychological treatments, the meta-analytical framework has emerged. In response to the
conclusion that psychotherapy was probably not effective (Eysenck, 1952), the first modern
meta-analysis was conducted by Smith and Glass (1977). They found a standardised mean
difference of 0.68 in favour of psychotherapy over other control groups (Smith & Glass,
1977). Although Eysenck replied in his title that this was An exercise of mega-silliness
(Eysenck, 1978), nowadays there is little dispute that he probably was wrong — psychological
treatments can be assumed to have some effect on a range of disorders. However, the debate
continues regarding how much effect psychological treatments have, because the poor quality
of studies, mainly due to poor control groups, is an obfuscating factor (Cuijpers, Karyotaki et
al., 2019). In other words, since the ES of an intervention is relative to the control group,
meta-analysing the results of psychological treatments could bias the ES, if neither the quality
nor the stringency of the control group is controlled. Studies of poor quality will therefore

lead to garbage in, garbage out (Eysenck, 1978).

Furthermore, if the content of TAU is not clarified, the results can be difficult to
interpret. For example, an umbrella review of the efficacy of mental health treatments
(including 26 meta-analyses of psychological treatments) found that psychotherapies had a
standardised mean difference of 0.36 over TAU (Leichsenring et al., 2022). However, if TAU
was ordinary treatment, a great deal of treatment within the control group should be
psychological treatment. This example shows the ambiguity TAU can be associated with.
Since TAU is seldom described, controlled for, and is often associated with low quality, a

criticism could be that such an approach uses bad apples to compare apples with.

There are thus limitations to the generalisability of meta-analyses to real-world
contexts. In an umbrella review of four meta-analyses of children and adolescents, almost all
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of the studies reviewed were research therapy, in contrast to clinic therapy (Weisz et al.,
1992). Inspired by these findings, another team sent letters to authors of every meta-analysis
they could find, inquiring about the representativeness of their included studies (Shadish et
al., 1997). They used three cumulative criteria for representativeness. First, studies were
conducted in non-university settings, with patients referred through ordinary routes, with
ordinary therapists having ordinary caseloads. Second, there was no reliance on a treatment
manual, and the treatment was not monitored. Third, patients had to be heterogeneous
regarding their demographics, and mental health problems, with therapists not being trained
for the study, and with therapists free to choose their procedures. They contacted 48 authors
of 59 published meta-analyses, of whom 24 authors replied (Shadish et al., 1997). Out of 486

sub-studies, 56 passed the first criterion, 15 the second, and only 1 study passed the final one.

Later, they included studies that passed the first criterion, as 40 randomly sampled
studies from the first meta-analysis, and nine already proposed clinical therapy studies for
children and adolescents (Shadish et al., 2000; Weisz et al., 1995). Then they developed ten
criteria for clinical representativeness: 1) participants had mental health problems; 2) in a
setting that was primarily a service-delivery site; 3) referred through usual clinical routes; 4)
practising professionals at the site; 5) not structured or representatively structured therapies;
6) not monitored in a way that could influence therapists’ behaviour; 7) patients with
heterogeneous problems; 8) therapists had no extra training before the study; 9) therapists

were free to use multiple techniques; and 10) no fixed limits on the number of sessions.

Out of the 90 analysed studies, ten were suggested as clinically representative, with an
estimated within-study ES of d = 0.41, which was the same for all 90 studies included
(Shadish et al., 2000). However, their study already included then outdated studies, spanning
from 1942 to 1993. Furthermore, it is not stated in their manuscript which studies were
suggested as clinically representative. This gives reasons to believe that they were all
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outdated studies of child or adolescent therapies. Therefore, it is potentially misleading to

generalise their findings with treatment for adults delivered today.

A few meta-analyses have sought to establish the effect of TAU on CMHD,
presenting sub-studies that use samples with a mix of these disorders (see Table 1). For
example, a study of TAU compared to CBT for patients with depression and anxiety
disorders found five studies that treated both depression and anxiety, with a between-group
ES of g = 0.44 for symptoms of depression, and g = 0.34 for symptoms of anxiety in favour
of CBT (Watts et al., 2015). However, TAU was delivered by general practitioners in three
studies, through telephone assessment in one, while only one was mainly psychological

treatments delivered by a range of different professionals (Den Boer et al., 2007).

In another meta-analysis of TAU versus EBT for CMHD, three studies had a TAU
which was psychological treatments, with a between-group ES of d = 0.33 in favour of EBT
(Wampold et al., 2011). However, therapists received additional supervision in the EBT-
intervention group. Furthermore, these three studies were diagnosis-specific: one panic
disorder, one depression and one post-traumatic stress disorder (PTSD). In an updated
review, they found a between-group ES of g = 0.40 after 0—4 months of treatment, and g =
0.20 after 12—18 months, with smaller ES with more active TAU (FlLiickiger et al., 2014).
However, their included studies were also diagnose-specific — depression was examined in 11
studies, social anxiety disorder in two, generalised anxiety disorder in one, and panic disorder
in one, and many of these were not active treatments, and therapists often received additional

training.

Another meta-analysis examined TAU for heterogenous CMHD amongst children and
adolescents and found a within-study ES of g = 0.52 (Bear et al., 2020). However, their sub-

sample of 11 studies with mixed disorders mainly used only one technique, such as
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pharmacological treatment or psychoanalytic treatment. Furthermore, the transferability
between child and adolescent treatment and adult treatment is disputable (Cuijpers et al.,
2020). It should also be noted that within-group ES, that is pre-post scores, has been criticised
for being influenced by natural processes, but could still be informative when examining

routine treatment (Cuijpers et al., 2017).

Regarding their clinical representativeness, previous meta-analyses do not pass the
strictest criteria from Shadish et al. (2000). This is mainly because patients in the sub-studies
were not expressing a mix of problems, and because therapists only used a specific treatment
modality (See Table 1). Still, an important finding among these meta-analyses is a
substantive heterogeneity of TAU, both qualitatively and quantitively (Wampold et al., 2011;
Watts et al., 2015). To reduce such heterogeneity, it has been suggested that meta-analyses
should be conducted within one country and one setting, with an expected number of studies
subject to consideration (Cuijpers et al., 2021). This motivates an updated study of clinically

representative therapy, in a restricted area. In this case, the Nordic countries.
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1.2. Measuring the Quality of Services for Patients with CMHD

Although often used interchangeably, a quality indicator indicates quality, while a
quality measure measures it. Quality indicators are thus always connected with a secondary
appraisal (Quentin, 2019). To measure quality, patient-reported outcome measures (PROM)
are often used. These are standardised questionnaires that are mainly used to measure
symptoms, health-related quality of life, or functional status, directly from patients (Churruca

etal., 2021).

A common argument for implementing health quality indicators is to improve
stakeholder involvement (Schang et al., 2021). In turn, such indicators could help people
involved in treatment — patients, mental health workers, and decision-makers — to make
informed choices based on the quality of care. A plethora of indicators exist; for example, a
systematic review identified 53 different indicators for depression in primary mental health
care (Petrosyan et al., 2017). To make such diversity more comprehensible, frameworks such
as the Donabedian quality of care model are often applied — namely to categorise them into
structural, process, and outcome indicators (Donabedian, 1966). Structural indicators are
factors that affect the context of treatment, such as the number of hospital beds, or the
availability of staff. Process indicators are the actions performed at the facility, such as
diagnosis or treatment methods. Outcome indicators are often the results of treatment, such as

changes in symptoms.

Although structural indicators could be more accessible, other indicators are needed to
get a better picture of the quality of the treatment (Quentin, 2019). For example, outcome
indicators are essential for examining the effectiveness of care, yet they are often in the
minority (Petrosyan et al., 2017). Furthermore, indicators that are relevant for inpatient care
are often well-covered, in contrast to outpatient care, at the expense of the many patients with
mild-to-moderate disorders (Hewlett & Moran, 2014). As a consequence, stakeholders’
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attention could be directed towards existing superfluous quality indicators, at the expense of

more important aspects that could be more difficult to measure (Quentin, 2019).

This is the case in several countries, such as Norway. A recently developed quality
register for mental disorders has been established (National service for medical quality
registers, 2024), which has already been criticised for not reflecting the complex reality
(Frahm Jensen et al., 2022). Since data is unpublished as yet, information regarding the
quality of care for patients with CMHD has been covered within a national healthcare quality
indicator system (Norwegian Directorate of Health, 2024). Although there are several
indicators, only a few are of relevance for patients with CMHD in outpatient treatment. These
indicators are mainly formal policies, such as whether patients are offered treatment within
due time. Since more suitable indicators are lacking, this system has been criticised as
insufficient to examine the most central aspects of mental health treatment (Office of the
Auditor General of Norway, 2021). This was further supported by their survey of leaders of
DPSs, of whom many perceived minimal attention from policymakers about the effectiveness

of treatment conducted at their facilities.

1.2.1. Quality Measurement of CMHD using Patient-Reported Outcome Measures

In recent years, the focus in the quality assessment field has shifted from measuring
the delivery of care, to clinical outcomes (Druss, 2018). As a consequence, policymakers
across the world have promoted scaling up the amount of shared patient-centred data in
connection with routine treatment. WHO has encouraged countries to collect data to map
patient needs. A prior target for 2020 was for 80% of the countries to collect and report a core
set of mental health indicators (World Health Organization, 2013). This was not achieved,
since only 31% of the WHO member states comply with this target (Mental Health Atlas
2020, 2021). As many aspects were not fulfilled in 2020, the plan was revised with an

extension to 2030, to amongst other things double the research output for mental health care

15



(World Health Organization, 2021). Similar upscaling initiatives for patient-centred data
generation and research can be found within the OECD (Hewlett & Moran, 2014), EU
(Directorate-General for Health and Food Safety, 2023), and Norway (Ministry of Health and

Care Services, 2023).

A common suggestion is to monitor through PROM. This could facilitate service
planning (Gelkopf et al., 2022), and assist in the diagnostic process for CMHD (Pinho et al.,
2021). However, the instruments need to be appropriate (Quentin, 2019), and measurements
could be improved according to five recommendations: CMHD measures need to be
validated; they should be retrieved through accessible technologies; outcomes should be
assessed routinely; it should be possible to link data sources across settings; and finally, it
should be possible to identify subpopulations in need of quality improvement (Kilbourne et

al., 2018).

Several initiatives have implemented and researched data from PROM. One example
is Improving Access to Psychological Therapies in England (Clark, 2018). Since 2008, they
have routinely collected data for patients treated with CBT for CMHD. Among other things,
they have found that organisational factors affect the outcomes of treatment: shorter waiting
times, high levels of attendance, higher numbers of sessions, and higher treatment focus are
associated with better outcomes (Clark, 2018). Furthermore, a meta-analysis of 47 studies
found a within-study ES of d = 0.87 for depression measured with PHQ-9, and d = 0.88 for
anxiety measured with GAD-7 (Wakefield et al., 2021). Another project that has
implemented PROM is the Leiden Routine Outcome Monitoring Study in the Netherlands
(De Beurs et al., 2011). Their collection started in 2002 and has covered over 10,000 patients

(Leiden University Medical Centre, 2016), with several papers being published.
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An important feature of PROM is the possibility to link information with register data
on service utilisation and disorders (Al Sayah et al., 2021). This can, for example, be used to
examine comorbid CMHD and symptom severity. However, only a few published studies
have applied this (Gelkopf et al., 2022). For example, a PROM study of patients treated for
anxiety disorders found that 45% had comorbid depression, and comorbidity was associated
with more severe symptoms before and after treatment (Klein Breteler et al., 2021).

Nevertheless, PROM studies examining other aspects, such as service use, are scarce.

1.2.2. Measurement Considerations for CMHD

Using PROM, one common approach is to compare patients’ mean symptom scores
across different mental disorders. Disorders are mainly diagnoses from either one of the two
most commonly applied classification systems: the Diagnostic and Statistical Manual of
Mental Disorders (DSM; American Psychiatric Association, 2013), and the International
Statistical Classification of Diseases and Related Health Problems (ICD; World Health
Organization, 2016). These are widely applied in research, clinical practice, administration
and communication between healthcare providers, and are used to inform patients and
caregivers (First et al., 2019). Although these taxonomies have been successful in creating a
common language for mental disorders, they have given rise to several controversies. Two
common criticisms that are of relevance for comparing symptom scores might seem
contradictory: their criteria are seldom formally applied by clinicians, and clinicians have an
over-reliance on these criteria rather than contextual factors (Stein et al., 2022). The first is a
procedural issue of diagnosis; in a survey of almost 2,000 psychiatrists and psychotherapists,
50% never used a structured diagnostic interview, and only 15% of patients were ever
interviewed (Bruchmiiller et al., 2011). Even when they were applied, many CMHD
diagnoses showed critically low inter-rater reliability (Freedman et al., 2013). The second

issue is a conceptual issue of diagnoses. Although DSM/ICD were constructed by expert
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consensus and are claimed to be atheoretical and purely descriptive, this view has been
challenged. For example, there are reasons to believe that DSM makes an implicit
neurobiological understanding of the underlying disorders (Castiglioni & Laudisa, 2015).

Although disorders from ICD/DSM are classified by using a set of criteria, it is not
clear whether these criteria are to define the disorders or should only be used to measure
them. In a correspondence, Kendler (2017) proposed an indexical relationship over a
constitutive one, suggesting that these criteria should only be used to measure their
corresponding disorders, and not define them. In a reply, Van Loo and Romeijn (2018)
suggested a double role for the disorders, to both measure and define them, just like any other
symptom disorder, such as migraine. However, a wide range of measures exist to measure
CMHD, and they include different symptoms. For example, in an analysis of seven
commonly applied depression scales, 52 disparate symptoms were reported (Fried, 2017).

Due to this disparity, the International Consortium for Health Outcomes Measurement
(Obbarius et al., 2017), and some of the largest mental health research funders (Farber et al.,
2023), have suggested a core set of outcome measures for depression and anxiety: the patient
health questionnaire (PHQ-9) and the generalized anxiety disorder scale (GAD-7). However,
these recommendations have been criticised, among other things for instruments not being
researched enough in settings where they are used the most (Patalay & Fried, 2021). More
specifically, they point to conflicting results of their unidimensionality and measurement
invariance (MI), that is whether they are measuring the same construct across different
groups. Therefore, there is a need to research their validity in real-world clinical settings
(Patalay & Fried, 2021), which motivates us to examine their properties, among Norwegian
psychiatric outpatients.

Another central aspect of these classification systems is for disorders to cause

clinically significant functional impairment. However, the relationship might not be as
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straightforward as it may seem. For example, the relationship between functional impairment
and symptoms of depression (7= .25) and anxiety (+*= .12) was found to be small in two
systematic reviews (McKnight et al., 2016; McKnight & Kashdan, 2009). Thus, the
concurrent relationship between CMHD and functional impairment seems weaker than how it
is theoretically positioned. At the same time, these reviews found great variance in reported
functional impairment between and within CMHD, and accounting for redundant noise could

theoretically improve the model.

1.2.3. Measurement Considerations for Comorbid CMHD

Neither DSM nor ICD have included a comorbid depressive and anxiety disorder
diagnosis, but a sub-threshold mixed anxiety-depression disorder (MADD) was incorporated
in ICD-10 and later ICD-11. In contrast, DSM-IV placed this disorder in its research
appendix and did not include it in DSM-5, due to validity and reliability issues. Nevertheless,
DSM-5 has included an anxious distress specifier for depressive disorders. However, the
legitimacy of MADD as a sub-clinical or clinical disorder is disputed. Some researchers
argue that a sub-threshold depressive and anxiety disorder diagnosis should be included as a
separate diagnostic entity, partly due to the condition’s high prevalence (Moller et al., 2016).
Others argue for MADD to be a clinical, rather than a sub-clinical disorder (Shevlin, Hyland,

et al., 2022).

However, to treat disorders as categorical constructs could struggle to deal with the
great covariances between depression and anxiety disorders. Both DSM and ICD have
therefore been criticised for not being able to sufficiently separate them (e.g. Demyttenaere &
Heirman, 2020). While some argue that findings of high prevalence of comorbid CMHD
could be explained by a common distress factor (for example by negative affectivity in the
tripartite model by Clark & Watson, 1991), others argue that comorbidity is purely
artefactual, since disorders share many symptoms in terms of how they are defined (Maj,
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2005). Correspondingly, two alternative frameworks have emerged with a dimensional
approach to mental disorders: the Hierarchical Taxonomy of Psychopathology (HiTOP) and
the Research Domain Criteria (RDoC).

The HiTOP shares several similarities with DSM/ICD, but uses symptoms to form a
hierarchical system. Depression and anxiety form sub-factors that load an internalising
spectrum, which together with other spectra loads on a superspectrum — the p-factor. RDoC,
on the other hand, was developed to be a translational research framework with a biological
assumption of mental disorders (Insel et al., 2010) and has among other things been applied
in the research of depression and anxiety disorders (Bdttger et al., 2023). However, both
initiatives have been criticised for theoretical issues and have little clinical utility in everyday
practice. For example, describing CMHD comorbidity through a common internalising factor
is criticised for re-labelling disorders into one even more heterogeneous group (Haeffel et al.,
2022). RDoC, on the other hand, was not designed to be a clinical tool, and its biological
assumption of brain disorders could create a reified understanding of mental disorders

(Haeffel et al., 2022).

1.2.4. CMHD as Categories, Dimensions or Both?

There are several approaches to model the heterogeneity of CMHD: from subtypes in
DSM/ICD to dimensional conceptualisations in RDoC and HiTOP. While subtypes of
categorical disorders could be criticised by the same reification logic that DSM/ICD is
criticised for, dimensional approaches have been suggested to be a better alternative, since
this approach moves away from the disease model (Ross & Margolis, 2019). That is,
dimensional models of CMHD could be conceptualised as extreme tails of continuous
distributions of depression and anxiety. To overcome the heterogeneity problem with great
overlap between disorders, CMHD can be modelled across multiple dimensions. However,

modelling for several dimensions simultaneously is not feasible with limited computer power,
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due to the curse of dimensionality — an exponential decrease in performance to find outliers in
relation to increased dimensions (Feczko et al., 2019). At the same time, a dimensional
approach makes the assumption that all individuals belong to the same group. For example,
intelligence is often assumed to be normally distributed in the general population, but a
purely dimensional model might oversee another normally distributed subpopulation of
people with chromosomal disorders at the lower end of the spectrum (Ross & Margolis,

2019).

An alternative approach is to model subgroups using computer-driven subtypes
(Feczko et al., 2019). Since non-observable subgroups of patients might be present, an
increasingly popular approach in mental health research is to examine finite mixtures of
Gaussian distributions, through latent class analysis (LCA; Kongsted & Nielsen, 2017).
Several papers exist on LCA using symptoms of both depression and anxiety simultaneously,
in both clinical (Eaton et al., 1989; Podlogar et al., 2018), and non-clinical adult populations
(Curran et al., 2022; Curran et al., 2020; Das-Munshi et al., 2008; Hettema et al., 2015; Lei et
al., 2022; Liu et al., 2021; Rhebergen et al., 2014; Singham et al., 2022). For a further review

of LCA solely on depression, see Ulbricht et al., 2018.

However, LCA has a severe limitation when applied to CMHD: namely the
assumption of conditional or local independence (Clark et al., 2013). That is, the manifest
variables (symptoms) should not be dependent on each other, only on their respective classes,
which is unrealistic due to the large symptom overlap of CMHD (Van Loo et al., 2018). If
this is violated, spurious classes may occur. Hybrid model variations of LCA and factor
analysis, called factor mixture models (FMM) can overcome this problem (Clark et al.,
2013). Using FMM, disorders can be conceptualised as having both continuous and
categorical properties, thus making this a hybrid approach (Borsboom et al., 2016). However,
it has been little applied to simultaneously model depression and anxiety (for example
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Shevlin et al., 2022; Ten Have et al., 2016), and rarely with a clinical outpatient sample. This

motivates an examination of subgroups of CMHD using FMM.

1.3. Aims and Research Questions

The thesis aims to answer questions about quality aspects of routine treatment for

patients with CMHD, by the application of PROM. The knowledge gaps previously reported

are a lack of understanding of the content and effects of ordinary treatment, the validity of

PHQ-9 and GAD-7 in a clinically representative setting, and potentially unknown subgroups

of CMHD.

1.

The first aim of the thesis was therefore to examine the content and effects of
clinically representative real-world adult mental health outpatient therapy of common
mental health disorders in the Nordic countries, using a systematic review and meta-
analytical design.

We hypothesised a great variability of patient, therapist, and treatment characteristics
of clinically representative therapy

We expected a great variation in descriptions of treatment content

We also expected effect sizes comparable to other TAU studies

The second aim of the thesis was to assess the validity of two commonly applied
clinical self-reporting instruments: the patient health questionnaire-9 (PHQ-9), and the
generalized anxiety disorder scale-7 (GAD-7), which measure symptoms of
depression and anxiety, respectively. Specific aims were to:

Evaluate the factor structure of PHQ-9 and GAD-7

Investigate measurement invariance across gender, disorder and comorbidity

Evaluate the concurrent validity with functional impairment
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The third aim of the thesis was to estimate the rates of CMHD, and:
Assess their associations with symptom severity
Identify clinical latent subgroups

Analyse the subgroups’ associations with service use and CMHD
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2. Methods

2.1. Context
2.1.1. Mental Health Outpatient Facilities in the Nordic Countries

There are several commonalities between the Nordic healthcare systems, such as
being publicly available, mainly tax-financed, and having low patient fees. Generally, basic
mental health treatment is conducted within primary care services, while more severe cases
are referred to specialist psychiatric care facilities, such as outpatient treatment, often through
a referral from a general practitioner (Pasman et al., 2023). While all healthcare treatment is
free of charge in Denmark, both Sweden and Norway have a fee for visits, although with a

yearly cap.

However, it is difficult to disentangle the content of ordinary treatment, since there is
a general lack of research into what treatment is delivered (Kazdin, 2015). On the other hand,
there is grey literature that could be informative. In a survey of Norwegian outpatient mental
health workers, they reported using psychopharmacological treatment (28%), supportive
psychotherapy (49%), counselling (14%), crisis interventions (8%), cognitive psychotherapy
(22%), psychodynamic psychotherapy (13%), interpersonal psychotherapy (9%), and other
individual treatment (13%; Grawe et al., 2008). Since therapists could use several modalities,
this adds up to over 100%. Together with the empirical finding that many mental health
workers do not adhere strictly to treatment manuals (Johnson et al., 2016), we believe that
many mental health workers adhere to integrative/eclectic approaches in clinically

representative therapies.

2.1.2. Nidaros Psychiatric Outpatient Clinic
St. Olav Hospital consists of two DPSs. One of them, Nidaros DPS, covers mental

health services for a population of around 115,000. In 2017, Nidaros DPS reported 5,244
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consultations/10,000 inhabitants, compared to the Norwegian mean of 3,613, and the regional
mean of 4,067 consultations (Pedersen & Lilleeng, 2019). Furthermore, Nidaros DPS had 949
discharges/10,000 inhabitants, compared to the national mean of 963. Upon admission,
patients were invited to complete electronic questionnaires, and informed consent was
collected. Some patient groups were treated at other facilities, such as patients with substance
use, obsessive-compulsive disorder, schizophrenia, and the elderly, and were thus seldom

included in the current studies.

2.2. Study Designs

For a comparison of study designs, see Table 2. Paper I was a systematic review and
meta-analysis, with published papers on clinically representative therapies in the Nordic
countries. In papers II and II1, all patients who were to start treatment at Nidaros DPS were
invited to participate. Those who gave informed consent and filled in at least one item on the
surveys were included. Therefore, these studies were cross-sectional, but paper 111 had a
prospective element, examining service use and CMHD up until one year after treatment
started. Data collection began in February 2020 and ran until November 2020 for paper II,
and February 2022 for paper III. Information about diagnoses and service utilisation was

retrieved in November 2020 for paper II and February 2023 for paper III.

2.3. Recruitment and Sample
2.3.1. Paper 1

The sample consisted of patients in studies examining clinically representative
therapies of adults in the Nordic countries. In the final sample, 12 studies with a total of 1,604
patients were retrieved for a qualitative synthesis, and for the quantitative synthesis, 11
studies with 1,413 patients were examined. Females were in the majority, by 72%, and the

estimated mean age was 31.7 years.
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Table 2

Study Designs for Papers Included in the Thesis

Paper 1 Paper 11 Paper 111
Design Systematic review Cross-sectional Cross-sectional and
and meta-analysis prospective

Time period and
setting

Participants

Data collection
Measure

Additional data

Statistical methods

Specific methods

All published papers
from Nordic
countries until
November 2022

Patients in clinically
representative
therapy

Generic symptom
measures

Patient and therapist
characteristics
Meta-analysis

Sub-group analysis
Meta-regression

Pre-data February-
November 2020,
from Nidaros DPS.

Patients starting
routine outpatient
treatment

Primary PHQ-9 &
GAD-7, secondary
WSAS

Administrative
patient data

Structural equation
modelling

Confirmatory factor
analysis,
measurement
invariance testing,
latent path analysis

Pre-data February
2020-February 2022,
Nidaros DPS
Treatment
characteristics
extracted February
2023

Patients starting
routine outpatient
treatment

Primary PHQ-9 &
GAD-7, secondary
WSAS

Administrative
patient data

Mixture modelling

Confirmatory factor
analysis, latent class
analysis, factor
mixture modelling

2.3.2. Paper II & 111

Since patients from paper II were also included in paper III, there is an overlap. In

paper 11, a total of 857 patients consented to participate, while 26 were removed due to being

completely missing. In paper III, 2,519 consented, of whom 46 were removed due to being

completely missing. Women were in the majority in both studies (61% for paper II and 63%
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for paper I1I), with a mean age of 30 years in both papers (median = 27, lower quartile = 23,
upper quartile = 34 years).

Since the dataset from paper 111 was more complete, further information on
demographic and diagnostic statistics will be provided from this dataset. Men were more
often single (64%) compared to women (52%; total 57%; y*(1) = 28.92, p < .001). Thirty-two
percent of the sample were on sick leave before treatment started, with no statistically
significant gender differences. Regarding CMHD, depressive disorders were most common
(36%), followed by anxiety disorders (25%), PTSD (10%), bipolar (5%), somatisation (4%),
and MADD (2%). Women were at greater risk of having an anxiety disorder (27%),
compared to men (23%; x*(1) = 5.78, p = .016), but no other gender differences were found.
Other diagnoses were attention deficit hyperactivity disorder (10%), personality disorders
(4%), and R45, symptoms and signs involving emotional state (21%).

One year after treatment started, patients attended a median of 11 sessions (lower
quartile = 5, upper quartile = 18). There were no gender differences in the number of
assessment sessions (median = 3, lower quartile = 1, upper quartile 5), but women attended
more psychotherapy sessions (median = 7, lower quartile = 1, upper quartile = 12), than men
(median = 5, lower quartile = 1, upper quartile = 10; z =3.79, p < .001). Using a newer
dataset (N = 3,676 patients) with patients answering post-treatment questionnaires (n = 934)
the median treatment length was 177 days (lower quartile = 100, upper quartile = 315 days),
with no gender differences in treatment length.

2.4. Data Collection and Instruments
2.4.1. Patient-Register Data

Register data was retrieved from a patient administration system (PAS). Gender and

age were extracted from patients’ national identity numbers. Patients answered questions

regarding relationship and employment status in free text, which was manually converted to
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dummy variables. Diagnoses using ICD-10 were retrieved from PAS. In paper 11, some
patients were still in treatment during the extraction process, so that diagnostic information
from ICD-10-chapter V: Mental and behavioural disorders, was not retrieved from 23% of
the patients. In paper III, diagnoses up to 1 year after treatment started were retrieved, and
thus only 3% had no diagnostic data. In paper 11, depression was retrieved from disorders
found under ICD section V block F30-F39 (Mood [affective] disorders), and anxiety as F40-
F48 (Anxiety, dissociative, stress-related, somatoform and other nonpsychotic mental
disorders). In paper III, we also retrieved clusters from the most common disorders in each
subsection, namely: bipolar, depressive, PTSD, other anxiety disorders and somatisation
disorder, together with MADD. Comorbid CMHD was defined as having a concurrent F30-
F39 and F40-F48 disorder during the treatment period. Furthermore, the number of direct

consultations was retrieved from PAS and categorised into assessments and psychotherapy.

2.4.2. Electronic Self-Report Measures

Generic PROM, measuring a broad concept of mental ill health, was used in paper I,
while specific PROM, measuring disorder-specific problems, was used in papers II and III. In
the meta-analysis, three studies used the “Symptom check list-90-revised global severity
subscale”, and three studies used the “Behaviour and symptoms identification scale”. The
five other studies used: “36-item short form health survey mental component summary
score”, “Hospital anxiety and depression scale”, “Clinical outcomes in routine evaluation
outcome measure problems/symptoms-subscale”, “Outcome questionnaire symptoms
subscale”, and “Brief symptom inventory”. In papers II and III, the following measures were

used:

The nine-item Patient Health Questionnaire (PHQ-9) is used to screen and measure
the severity of major depressive disorder, using the symptoms from DSM-IV (Kroenke et al.,
2001). It evaluates symptoms experienced during the last two weeks, using a 4-point Likert
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scale from 0 (not at all) to 3 (almost every day), thus higher scores indicate higher levels of
symptoms. Its psychometric properties have been evaluated in several studies (Obbarius et
al., 2017), among others in a meta-analysis (k= 100; Negeri et al., 2021), and in Norway for
adolescents and females with and without eating disorders (Burdzovic Andreas & Brunborg,
2017; Wisting et al., 2021). Different variations of its factor structure have been suggested. A
systematic review found 19 studies supporting unidimensionality, and 12 two-factor, one
three-factor and one study with a bi-factor solution (Lamela et al., 2020). Since then, several
papers have found support for bi-factor models, for example in a study covering 58,272
participants (Bianchi et al., 2022), and another suggesting a bifactor (S — 1) model (De Man
et al., 2021). There is also empirical support for MI across gender, ethnicity, students, levels
of care, marital status, education levels and clinical conditions (Lamela et al., 2020), and

across several countries (Shevlin, Butter, et al., 2022).

The seven-item Generalized Anxiety Disorder scale (GAD-7) was designed to assess
generalised anxiety disorder (Spitzer et al., 2006) but has become a widely used measure for
all sorts of anxiety-related problems (Obbarius et al., 2017). It uses an identical Likert scale
to PHQ-9, and its psychometric properties have also been evaluated extensively, for example
among outpatients with CMHD (Rutter & Brown, 2017), and amongst psychiatric out- and
inpatients in Norway (Johnson et al., 2019). Unidimensionality (Shevlin, Butter, et al., 2022),
two factors (Beard & Bjorgvinsson, 2014), and bifactor-(S — 1) have been suggested (De
Man et al., 2021). Several aspects of MI have been found, among others across gender
(Rutter & Brown, 2017), age (Bolgeo et al., 2023), and countries (Shevlin, Butter, et al.,

2022).

The five-item Work and Social Adjustment Scale (WSAS) assesses functional
impairment across five domains (work, home chores, social leisure, private leisure and
relationships; Mundt et al., 2002). It uses a 9-point Likert scale from 0 (not at all) to 8 (very
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severely impaired). Its psychometric properties have among other things been examined for
people with and without personality disorders in Norway (Pedersen et al., 2017), and is
suggested as a good supplement to PHQ-9 and GAD-7 (Zahra et al., 2014). The correlation
between WSAS and a cognitive and somatic factor of GAD-7 and PHQ-9 has shown higher
correlations between functional impairment and depression, than anxiety (Boothroyd et al.,

2018).

2.5. Analyses
2.5.1. Paper I: Systematic Review and Meta-Analysis

A search string was created with a university librarian, using variations of mental
health problems, routine treatment, outcome measures and the Nordic countries. A systematic
search was conducted across several databases with no time limit. Abstracts were screened by
two researchers, blinded from each other, and eligible studies were read in full text.
Reference lists and citing papers were read, to find further potential studies. Qualitative
descriptions of TAU and potential moderators were extracted, together with pre- and post-
data from the studies included. To assess the quality of the studies, we used the Downs and
Black checklist, since it could be used across randomised and non-randomised studies
(Downs & Black, 1998). This was modified, in a similar procedure to another meta-analysis

on TAU (Bear et al., 2020).

Comprehensive Meta-Analysis (version 3.3.070; Borenstein et al., 2014) was used as
the statistical program for meta-analysing the results. Between- and within-group random
effect sizes were estimated using Hedges g, based on pre-post scores, together with follow-up
data. Pre-post-treatment correlations were imputed to 0.5. Heterogeneity was estimated with
O and P. Publication bias was analysed using Egger’s regression intercept and Duval and
Tweedie’s trim-and-fill method. Subgroup analysis and meta-regression were conducted

when information was available from ten or more studies.
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2.5.2. Paper II and I11: Descriptive Statistics
Stata (version 17; StataCorp, 2021) was used for descriptive statistics in papers II and

III. Student’s ¢-test and Pearson’s x>

were used to examine gender differences between
demographic, diagnostic and symptom scores in paper II. In paper 111, Student’s #-test was
used to examine symptom differences between non-comorbid and comorbid CMHD, while

one-way analysis of variance with a Bonferroni post hoc test was used to examine sum-scores

of PHQ-9 and GAD-7 across non-comorbid diagnostic categories.

2.5.3. Paper Il and I1I: Structural Equation Modelling

A common way to measure levels of depression and anxiety is by counting the
number of symptoms, or symptom scores, to an aggregated value. However, this will also
include redundant noise — or measurement error — to the aggregated variable. To overcome
this problem, structural equation modelling (SEM) could be used. This statistical framework
uses factor analysis as its core and can be used to model depression and anxiety as latent
variables, since they cannot be measured directly. It uses the shared variance of observable
variables, or in our case, symptoms reported by the patients themselves. It also has the
advantage of estimating the measurement and structural parts of the model simultaneously.
Mplus (version 8.8; (Muthén & Muthén, 1998-2017) was used as the statistical software, to

conduct the following applications of SEM:

Papers II and 111 Confirmatory factor analysis (CFA): To find an acceptable
measurement model, which is a prerequisite for almost all other SEM approaches, CFA is
conducted. In contrast to exploratory factor analysis, CFA should be guided through already
established theory and empirical evidence, by the use of a series of fit indices. In paper II, we
used an estimator for categorical data: mean and variance-adjusted weighted least square to

examine PHQ-9 and GAD-7 independently. However, in paper III we used maximum
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likelihood since other estimators are prone to not having models to converge for the more

computer-demanding analysis that was conducted.

In paper 11, we examined unidimensional factor structures, two-factor structures, and
bi-factor models. The latter has been increasingly popular in psychology (Eid et al., 2018).
They are composed of a general factor and specific factors. However, due to overfitting, they
can yield a good global fit, even though the bifactor does not describe data well (Bornovalova
et al., 2020). Thus, global fit is not enough to select a bifactor model over other models.
Related to this, bifactors are also prone to anomalous results when traditional sampling
methods are conducted (Eid et al., 2018). Except for changing the sampling design, bifactors
can use a reference indicator: a bifactor-(S — 1) model. This also increases the interpretability
of the model, since the specific factor will be the result in relation to the reference factor,
while the general factor is the result of the specific factor, corrected for measurement error
(Eid et al., 2018). Both PHQ-9 and GAD-7 have been suggested to be well-suitable with this
model (De Man et al., 2021). Furthermore, we also examined internal consistency by using
composite reliability, and the unidimensionality of the bifactor structure was examined using

the omega hierarchical.

In paper III, we modified PHQ-9. We removed item 8§ assessing movement
symptoms, due to its ambiguity, since high scores can mean both too little, or too much
movement. Furthermore, GAD-7 also assesses restlessness, with its item 5. Previous studies
found that PHQ-9 motor symptoms had a strong connection to the restlessness symptom in
GAD-7, but also had stronger connections to other GAD-7 symptoms, than PHQ-9 (Beard et
al., 2016). Both theory and empirical findings thus led us to this modification. The modelling

strategy was then to create a measurement model of depression and anxiety separately.
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Paper Il Measurement invariance: Multigroup CFA can be used to examine whether
there is empirical support for groups of patients interpreting the latent construct similarly,
namely by testing MI across these groups. We examined MI for PHQ-9 and GAD-7 across
gender, diagnosis, and comorbidity. Since Mplus did not have an automatic procedure for
examining MI for categorical data, a manual approach was pursued as a series of steps: to
assess configural, metric and scalar invariance. If factor loadings and item intercepts were
invariant, we concluded that there was support for scalar invariance, and that group

comparisons could be justified.

Paper II Latent path analysis: When the measurement models were established, the
structural part of SEM was used to test the relationship between the latent variables. Since we
assumed that functional impairment was affected by depression and anxiety, we examined

different parameters of the models and the results across different groups of patients.

Paper Il Mixture models: One limitation of the variable-centred approach we took in
paper II is the assumption that all individuals belong to the same homogeneous population
(Clark et al., 2013). To examine alternative strategies to overcome the heterogeneity problem
with CMHD, mixture models could be used to examine a finite number of latent
subpopulations (Wang & Wang, 2012). Thus, in contrast to the variable-centred approach, we
took a person-centred approach in paper III, to examine non-directly observed subgroups, by
using Gaussian mixture models, or mixture models for short. Following other researchers’
recommendations (Clark et al., 2013), we used a series of steps to examine latent subgroups:
first, by establishing the measurement model. Second, we used latent class analysis (LCA) to
gain an estimation of the upper number of classes to retrieve. Third, we examined factor-
mixture models procedurally by starting with more restricted models. This took place with a

set of information criteria and levels of entropy, together with theoretical implications.

33



There are several variants of FMM: FMM-1 is a non-parametric model, assuming no
within-class heterogeneity (Clark et al., 2013). The parametric corresponding model, FMM-2,
has freely estimated factor variances and loadings, making the assumption of within-class
heterogeneity. In FMM-3, classes are determined by item thresholds, in comparison to FMM-
1 and FMM-2, which are determined by factor means and variances. In FMM-4, all
parameters are invariant, making the assumption that factors could be interpreted differently
between classes (Clark et al., 2013). When the best model was retrieved, the predicted class
membership associations with demographic variables were explored using the Mplus

R3STEP option, and outcomes with the DCAT and BCH option.

2.6. Ethical Considerations

The research in this thesis complies with the 7th revision of Declaration of Helsinki,
and laws and regulations in Norway. In paper I, we published a pre-registered protocol, in the
International Prospective Register of Systematic Reviews (PROSPERO), to enhance the
transparency of the research process (register number: CRD42020213988). Further,
disagreements during the extraction process were discussed in the research group, until full

consensus was reached.

For papers II and 111, research was approved by the Regional Committee for Medical
and Health Ethics (REK Midt-Norge, registration number: 2019/31836). Participation was
voluntary, and there were no consequences for patients choosing not to participate. Informed
consent was collected electronically, and participants were free to withdraw their consent at
any time. The Norwegian Centre for Research Data approved the privacy impact assessment
of the project for protecting sensitive personal information (registration number:
2020/605327). Data were collected using an electronic system provided by CheckWare. Both

patients and therapists authorized themselves with a high level of data-safety verification.
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Data was stored on a high security server, provided by Services for Sensitive Data, only

accessible to project members at NTNU.

Several other ethical considerations were made for the overarching quality insurance
project. The PROMs were to be valid, reliable, appropriate, and not too extensive. Thus,
considerations were made regarding patients' burden and mental health workers' workload.
Eventual distress from answering questions was handled by mental health workers since
patients were already in a treatment context. Thus, the potential for harm was considered

mitigated.

The research from this project has been published in international peer-reviewed
journals and presented at international conferences. Further, we have provided workers and

leaders at Nidaros DPS with data and statistics, to ensure that the findings are being utilized.
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3. Summary of results

3.1. Paper I — Clinically Representative Therapy for Nordic Adult Outpatients with
Common Mental Health Problems: A Systematic Review and Meta-Analysis

Twelve studies were included in a qualitative synthesis, out of which 11 were
included in a quantitative analysis (see Figure 1). Their quality varied: none showed excellent
quality, two good, six fair, and four studies were of poor quality. Six studies were conducted
in Sweden, five in Norway, one in Denmark, and none were conducted in Finland or Iceland.
One study examined both specialised and primary healthcare, seven specialised, and four
primary mental health care. Eight of the studies reported CMHD, with an estimated
proportion of 43% depressive disorders and 34% anxiety disorders. The most common
treatment interventions were CBT, but also meta-cognitive, psychodynamic, support,
systemic, humanistic, existential therapies, and psychoeducation were reported. Six studies
reported a mean number of interventions, with an estimated mean of 7.13 sessions/patient.

Four reported mean duration, totalling 100 days.

For a forest plot of the ESs, see Figure 2. The within-studies random effect model of
11 studies (12 ESs) showed a small to medium ES (g = 0.49), although with a substantial
heterogeneity (12 = 90%). Four studies reported follow-up results, and the pooled ES was not
significantly different from the post-scores. Between-studies random ES for eight studies
(nine ESs) were small and favoured other interventions than TAU (g = -0.21) with moderate
heterogeneity (7 = 50%). Follow-up for between-study ES was also not significantly
different. Publication bias did not seem to bias the within-study ES, but between studies

could be biased, having an adjusted ES of g =-0.06.
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Figure 1

PRISMA Flow Chart of Included Studies
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Note. From “Clinically representative therapy for Nordic adult outpatients with common
mental health problems: A systematic review and meta-analysis” by M. Brattmyr., M. S.
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Journal of Psychology, 65(2), p. 314 (https://doi.org/10.1111/sjop.12976). CC BY 4.0.

evidence interventions could be close to zero. Moderator analysis showed significantly lower
ES and less heterogeneity in studies conducted in RCTs (g = 0.33, /> = 59%) compared to

open trials (g = 0.68, I = 92%). No other statistically significant differences were found.
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Figure 2

Forest Plots Depicting Random Effect Sizes at Post-Treatment for TAU and Comparisons

with other Interventions
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Hjemdal., & A. Havnen, 2023. Scandinavian Journal of Psychology, 65(2), p. 317
(https://doi.org/10.1111/sjop.12976). CC BY 4.0.
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3.2. Paper II — Factor Structure, Measurement Invariance, and Concurrent Validity of
the Patient Health Questionnaire-9 and the Generalized Anxiety Disorder scale-7 in a
Norwegian Psychiatric Outpatient Sample

Unitary factor structures of PHQ-9 and GAD-7 showed poor model fit, while two-
factor solutions specifying a somatic and cognitive factor of each instrument were acceptable.
The symptoms that loaded a cognitive factor of PHQ-9 were: anhedonia, sadness,
worthlessness, and suicidal ideation, while problems of sleep, fatigue, appetite, concentration,
and being slow/restless loaded a somatic factor. For GAD-7, being nervous, not able to stop
worrying, worrying too much, and being afraid loaded a cognitive factor, while trouble with

relaxing, being unable to sit still, and being easily annoyed loaded a somatic factor.

Since there was a high correlation between the factors, we also examined a bifactor-(S
— 1) solution of both instruments. In turn, these showed adequate fit, were theoretically
justified, and were therefore accepted as the model for further examinations. The composite
reliability showed good internal consistency for both instruments. Omega-hierarchical
showed minor, but negligible issues with PHQ-9, while GAD-7 showed overall adequate

properties. Thus, both instruments mainly showed unidimensional results.

We also found support for scalar invariance across gender, CMHD and comorbidity
for both instruments. Therefore, group comparisons were justified. We found higher
symptom severity for women and comorbidity, but no significant differences between
patients diagnosed with anxiety versus depression. In the latent path analysis, higher PHQ-9
scores showed a greater degree of functional impairment, measured by WSAS, than GAD-7
(see Figure 3). The model where WSAS was regressed on the general factor of PHQ-9 also

explained a higher degree of variance (7> = .62), than GAD-7 (#* = .32).
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Figure 3
Latent Path Model of PHQ-9 and GAD-7 as Bifactor Models
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From “Factor structure, measurement invariance, and concurrent validity of the Patient
Health Questionnaire-9 and the Generalized Anxiety Disorder scale-7 in a Norwegian
psychiatric outpatient sample,” by M. Brattmyr., M. S. Lindberg., S. Solem., O. Hjemdal., &
A. Havnen, 2022. BMC Psychiatry, 22(1), 461, p. 8 (https://doi.org/10.1186/s12888-022-
04101-z). CC BY 4.0.
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3.3. Paper III — Symptoms and Prevalence of Common Mental Disorders in a
Heterogenous Outpatient Sample: an Investigation of Clinical Characteristics and
Latent Subgroups

Out of all the patients in this study, 63% were diagnosed with a CMHD, while 14% of
the sample had a comorbid CMHD. Correspondingly, 22% of the patients with a CMHD had
a comorbid depressive and anxiety disorder. Patients with a comorbid CMHD reported more
severe symptoms than non-comorbid counterparts. Patients with a comorbid CMHD had
higher GAD-7 scores, compared to patients with non-comorbid depression, and higher PHQ-
9 scores compared to non-comorbid anxiety disorders. There were no statistically significant

gender differences in having a comorbid CMHD, compared to non-comorbid CMHD.

In a stepwise procedure, a three-factor solution of depression and anxiety was
established, with adequate model fitness, specifying two PHQ-9 factors (somatic and
cognitive factors), and a unitary structure of GAD-7 with two error covariances. We also
conducted LCA, in the process of estimating the upper limit of classes, where three classes
were found to be most appropriate. Applying the three-factor structure, we continued with
FMM-1, which was not allowed for within-class variance and was not chosen due to
theoretical implications, and non-suitable criterion fit indices. The FMM-2 three-factor four-
class showed best criterion fit indices, but resulted in a spurious class, and were not picked.
We therefore considered the three-factor, three-class FMM-2 as the best model, due to its
second-best criterion fit indices, and best theoretical implication: a hybrid conceptualisation

of CMHD as having both categorical and dimensional properties.

The classes were named Class 1: Anxiety and somatic depression (33%) with higher
degrees of somatic depression and anxiety compared to the other classes; Class 2: Mixed
depression and anxiety (40%) with a higher degree of cognitive depression than class 2, and a

higher degree of somatic depression than class 3; Class 3: Cognitive depression (27%) with
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equal degrees of cognitive depression and anxiety compared to class 2, but a lower degree of

somatic depression compared to class 2 (see Figure 4).

Figure 4

Three-Factor Three-Classes Factor Mixture Model Latent Variable Factor Means
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Note. From “Symptoms and prevalence of common mental disorders in a heterogenous
outpatient sample: An investigation of clinical characteristics and latent subgroups,” by M.
Brattmyr., M. S. Lindberg., J. Lundgvist., S. Solem., O. Hjemdal., F. Anyan., & A. Havnen,

2023. BMC Psychiatry, 23(1), 804, p. 6 (https://doi.org/10.1186/s12888-023-05314-6). CC
BY 4.0.

For a description of the class probabilities associated with clinical covariates, see
Figure 5. The anxiety and somatic depression class was characterised by older patients, with a
higher probability of being single and being diagnosed with depression, anxiety disorders,
and comorbid CMHD compared to the other classes. They also had the highest degree of
functional impairment, a greater risk of being on sick leave, and the highest number of

consultations.

The mixed depression and anxiety class was characterised by patients in relationships,

who had the lowest risk of being on sick leave, and a higher risk of somatisation disorders
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compared to the cognitive depression class, but also the lowest risk of a range of CMHD and
comorbidity. This class was associated with the fewest number of consultations and the

lowest degree of functional impairment.

The cognitive depression class was characterised by patients with a medium degree of
functional impairment, and number of sessions, who were at greater risk of a range of
CMHD, compared to the mixed depression and anxiety class, but also had a higher

association with MADD, compared to the anxiety and somatic depression class.

Figure 5

Description of Class Probabilities Association with Clinical Covariates

Tttt T T T !
. . 1 | i ;
€ | +High somatic c | -Reference class I ci *Lowsomatic
-8 depression and 2, (40%) | .O: depression (27%)
. 7 wn:
» | anxiety (33%) 0l 1 ni
8 v 1 1 GJE
S 5 &
@ | -Older @ ~Younger | @ *Younger
o | *Single S| «In relationship I g *Mixed relationship
‘5 | -Disorders: 2 «Disorder: | >i status
g Depression, © 1 gomatization | 2! «Disorder: Mixed
S| Somorbiaity g disorders | aniet-depression
O | +Highest functional X1 -Lowest degree of O fuﬁctliuo?alegreeo
c Higne € functional 1 . ]
© | impairment and © | impairment | i impairment
= su_:k leave 8, «Lowest number of | -Meo!ium number of
.2 | -Highest number of X1 sessions | i sessions
2| sessions S I
<< 1 : i
e ——— AR |

43



4. Discussion

This thesis examined several knowledge gaps concerning adults in routine outpatient
facilities. We investigated the content and the effects of ordinary treatment, factor-related
measurement properties of PHQ-9 and GAD-7, and whether latent subgroups could yield

supporting information for patients starting up treatment.

In paper I, we found great variability in descriptions of clinically representative
therapy, regarding therapists, patients and treatment contents. The within-group effect size
was medium to low (g = 0.49), and the between-group effect size was close to minimal (g = -
0.21; adjusted for publication bias g = -0.06). Although several sub-study comparisons and
moderators were tested, the only statistically significant finding was that clinically

representative therapies in RCTs yielded lower effect sizes than non-RCTs.

In paper II we used a bi-factor structure to examine factor-related properties of PHQ-9
and GAD-7 and found that there are psychometric justifications to assume unidimensionality
with clinically representative samples. We also found support for MI across gender, CMHD,
and comorbidity. In other words, there was no indication that different subgroups understood
the scales’ underlying constructs differently. We also found depressive symptoms to be
associated with greater functional impairment, and that women and comorbid patients had

common mental health problems to a higher degree.

In paper III, we found a lower-than-expected estimated prevalence of comorbid
disorders. A hybrid latent subgroup model showed three classes. One third of the patients
were associated with the most severe symptom class, which in turn was associated with more
sessions, and were at greater risk of depressive and anxiety disorders. These findings will be

further elaborated in the following section.
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4.1.1. Paper I: Clinically representative therapy

o We hypothesised a great variability of patient, therapist, and treatment characteristics

of clinically representative therapy

We found a great diversity of patient, therapist and treatment characteristics, which
supports previous systematic reviews and meta-analyses, (Wampold et al., 2011; Watts et al.,
2015). But also in line with previous studies, we found a lack of detailed descriptions of
clinically representative therapy (Petersson et al., 2023). One major reason for this
heterogeneity and lack of information is assumedly the complexity associated with
researching mental health treatment. To get to the heart of the matter, all patients and mental
health workers are unique. Therefore, Kazdin (2015) suggests three levels of sources of the
variability of TAU: First, therapists often tailor their treatment to each patient, creating
potential for great individual inter-therapist variability. Second, therapists at the same facility
will differ in terms of preferred methods and experience, creating great intra-therapist
variability. Third, there is no clear definition of usual treatment across facilities, giving even

more variability (Kazdin, 2015).

This reasoning is in line with the finding that many therapists do not adhere to
treatment guidelines (Johnson et al., 2016), and many mental health workers use
integrative/eclectic approaches (Thoma & Cecero, 2009). However, it is only an assumption
that most patients are given integrative/eclectic treatment, since there is a lack of research on
what treatment modalities ordinary therapists use (Kazdin, 2015). There are, however,
empirical findings on what effective therapists do in treatment. For example, interpersonal
skills seem to be an important therapist factor, yet results seem embedded in the context
where they are studied (Heinonen & Nissen-Lie, 2020), making studies in clinically

representative settings called for.
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This gives a need for studies to examine the content of clinically representative
therapy, such as therapists’ use of methods, but also therapists’ and patients’ general
experience and satisfaction with routine care. Also, research extracting highly detailed
information about clinically representative therapies would be informative, such as
qualitative studies, or research using videotaped sessions of ordinary treatment to assess the
content of the given treatment. There are thus several designs and approaches that could

increase the knowledge of clinically representative therapy.

o We also expected effect sizes comparable to other TAU studies

We found similar effects of clinically representative therapies, compared to other
meta-analyses of active TAU on mixed populations (Shadish et al., 2000; Wampold et al.,
2011; Watts et al., 2015). An important finding is the lower effects of clinically
representative therapy in RCTs compared to open trials. This finding supports the
expectancy/attention argument by amongst others Freedland et al., (2011) and Kazdin (2015);
patients who are not randomised into a specific intervention might be disappointed, and/or the
therapists might give less attention to these patients. Therefore, study design could be an
important factor when comparing clinically representative therapies, especially when results

are evaluated by self-reported measures (Enck & Zipfel, 2019).

Since our meta-analysis could be used to compare, or benchmark against other
studies, the logical question is: how well does Scandinavian clinically representative therapy
perform in relation to other interventions, such as EBT? This is a complex question, since
even if patient, therapist and treatment characteristics are equal, the specificity of instruments
should be considered when benchmarking studies (Minami et al., 2008). There is namely a
difference between disorder-specific PROM and generic PROM (Churruca et al., 2021).

Specific PROM could be more responsive to treatment changes compared to generic PROM
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when examining specific groups (De Beurs et al., 2019), and in these situations could yield
higher effects (Shadish et al., 2000). Therefore, one could expect better accuracy in
instruments measuring depression, for patients with depression, treated for depression, by
therapists who are experts on depression. This would be less of a problem in efficacy studies,
where there is a strict inclusion criterion and comorbid patients, for example, are excluded.
However, patients in clinically representative therapies express a greater range of problems,
and comorbidity is often highly prevalent. Therefore, both types of PROM complement each
other, but generic PROMs could be more appropriate for benchmarking at the organisational

or system level (Churruca et al., 2021).

Given a situation where all characteristics and measures are equal, there is still no
given benchmarking method for mental health treatment (Delgadillo et al., 2014). A very
conservative approach would be to compare the upper and lower 95% confidence interval
(CD). In paper I, the pooled within-study ES 95% CI was 0.30—0.68, and the 95% CI in open
trials was 0.41-0.95. Many effectiveness studies of CBT often yield smaller 95% CI over
1.00 (L.-G. Ost et al., 2022, 2023a, 2023b). However, CBT manuals are often designed to be
used for specific disorders and are often measured by specific PROMs, making this
comparison possibly deceptive. Psychodynamic therapies may sometimes be considered for
treating patients with CMHD (National Institute for Health and Care Excellence, 2022).
However, there are fewer effectiveness meta-analyses on this subject. One meta-analysis with
sub-studies measuring general psychiatric symptoms, and also using no manual (k = 7), found
a within-study effect size of d = 1.13, with a lower CI of 0.86 (Town et al., 2012). There is
thus a difference in ES for non-manualised psychodynamic therapies since it had a higher ES
compared to the pooled ES in our study. However, comparing the lower 95% CI from this
study with the higher 95% CI from non-RCTs in paper I did not show any statistically

significant difference.
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Given that we found a neglectable difference between clinically representative
therapy and other interventions in paper III, there is thus no substantial evidence of greater
effects with non-manualized psychotherapies, compared to Scandinavian clinically
representative therapy. Conversely, clinically representative therapy seems less effective than
therapies guided by manuals since the collected empirical findings point in this direction.
However, since we found great heterogeneity, and since we cannot account for every patient,
therapist, and facility variable, we cannot conclude with any great certainty that this is a fact.
This gives a need for larger meta-analyses of clinically representative therapies, to have a

better understanding of ordinary treatment and its effects compared to other interventions.

Following the knowledge gaps identified in Paper 1, we have some recommendations
for future research. If we were to recommend an up-to-date meta-analysis of clinical
representative therapy, a comprehensive multilevel approach would be preferable, accounting
for the levels of variation described by Kazdin (2015), as intra-therapist, inter-therapist, and
facility variations. Studies should be of high quality, preferably using methods of high
methodological quality, such as intention-to-treat instead of completer analysis. They should
also provide a large number of potential moderators, for example: information regarding
patient variables (age, gender, diagnosis, exclusion, attrition, expectations), therapist
variables (experience, methods, supervision, caseload), treatment variables (number of
sessions, duration, frequency), for both TAU and the specific intervention. If studies were to
be found across several parts of the world, it would also be possible to link studies with
regional data (continent, human development index, access to care, and so on). Ideally, all
studies should have used the same set of instruments, or at least used a broad set of generic
PROMs to measure a wide range of mental health problems, for direct comparison. If

possible, other measures, such as specific PROMs, functional impairment, or measures of
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client satisfaction, could yield further important information on clinically representative

therapy.

Since validated measures are a prerequisite for high-quality, clinically representative
studies, there should be extra focus on well-validated and commonly used instruments.
However, many PROMs are not extensively validated in the settings in which they are used
the most, creating uncertainties about their transferability to clinical settings (Patalay & Fried,

2021). This led us to our next research aim, investigated in paper II.

4.1.2. Paper II: Factor Properties of PHQ-9 and GAD-7

One concern expressed by Patalay and Fried (2021) was the transferability of PHQ-9
and GAD-7 to clinical settings, since most studies have used non-clinical samples. General
populations could be more heterogeneous than clinical samples, creating greater variance,
and items would be more likely to load one factor (Petersen et al., 2015). For example, other
studies using a general population have found unidimensionality of these instruments without
the need to specify a bifactor model (e.g. Shevlin, Butter, et al., 2022). At the same time, we
also found support for unidimensionality of PHQ-9 and GAD-7 in a representative clinical
sample, using a bifactor model. Thus, findings of unidimensionality of PHQ-9 and GAD-7
are consistent across non-clinical and clinical populations, although there are still exceptions

(for example, Beard & Bjorgvinsson, 2014).

However, the unidimensional findings are not proof that these are the “right”
structures of depression and anxiety. One problem concerns statistical equivalence: bi-factor
models are prone to give a better model fit than other models, while higher order and network
models could also have given an equally good fit (Bornovalova et al., 2020). This does not
mean these models are merely alternative representations of the same data (Guyon et al.,

2017). Yet if one aims to examine depression and anxiety as latent constructs, our findings
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from paper II indicate that PHQ-9 and GAD-7 seem to capture these attributes well.
Therefore, these instruments seem to measure what they were designed to measure, also for
clinically representative patients at the start of treatment. This might answer the first concern

by Patalay and Fried (2021).

At the same time, if they are used simultaneously, some considerations should be
made. For example, both instruments have an item that covers restlessness. But the
movement/restlessness item in PHQ-9 is ambiguously phrased; high scores could mean both
moving slowly or being restless. Thus, item-specific similarities should be managed when
they occur in models using both depression and anxiety. Furthermore, the somatic factors
were highly correlated, and there are factor-specific considerations that need to be made. If
these instruments or their corresponding taxonomies were to be revised, a recommendation
would be to thoroughly reconsider the somatic symptoms of CMHD. Namely, should somatic
symptoms of depression and anxiety be conceptualised as a common negative affectivity
factor, as suggested by Clark & Watson (1991), or do we assume different somatic symptoms
for each disorder? Since item and factor considerations need to be made, we also need to
explore that these are understood in the same way across different groups of patients. Thus,

the second aim was to:

o [nvestigate measurement invariance across gender, disorder, and comorbidity

Another concern raised by Patalay and Fried (2021) was the lack of studies
investigating MI with clinical samples. In paper II, we found empirical support for scalar
invariance across gender, CMHD, and comorbidity/non-comorbidity. In other words, we did
not find evidence that patients from different groups interpret depression and anxiety

differently, meaning that there are psychometric justifications to compare different groups of
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patients. Women and comorbid patients had higher latent means on both PHQ-9 and GAD-7,

but we found no significant difference between patients with anxiety versus depression.

Although the mechanisms behind the symptom differences across gender, CMHD and
comorbid/non-comorbid disorders were outside the scope of the current thesis, it is important
to note the complexity of the underlying factors which could create these differences. First of
all, the aetiology of CMHD is unknown, and thus empirical findings and theoretical
assumptions are needed to disentangle some of its complexity. Regarding gender, findings of
women reporting higher psychological distress corroborate with other research (for example,
Drapeau et al., 2014). Specifically, women tend to be more prone to use internalising coping
strategies (Altemus et al., 2014). One theory to explain this is hormonal differences.
However, after controlling for age, women still seem to be at greater risk of internalising
disorders (Van Loo et al., 2023). In turn, this makes the hormonal explanation unlikely, since
the gender differences have been found to persist even after menopausal age (Van Loo et al.,
2023). Another theory is that cultural factors may lead to higher depression rates for women.
For example, social inequalities have been shown to be associated with higher gender
disparity regarding depression, and also men generally suffer more in highly unequal
societies (Yu, 2018). Another empirical finding is that men to a wider extent use externalising
strategies to tackle depressive and anxiety problems, and could therefore be more prone to
substance use disorders (Altemus et al., 2014). In Norway, patients with these problems are
treated at facilities specialised in substance use disorders. As a result, men with higher levels

of distress could be underrepresented in clinical mental health studies.

Although the finding of differences regarding comorbid/non-comorbid disorders
might seem trivial, namely patients with comorbid disorders having higher distress,
comorbidity is complex. Anxious mood has been shown to be concurrent with, but also to
precede, depressive mood to a higher degree than the other way around (Starr & Davila,
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2012). At the same time, the fluctuations seem best explained by short intervals (Starr &
Davila, 2012). There could thus be a temporal aspect of comorbid CMHD, which we were

not able to examine since we used a cross-sectional design.

The non-finding of differences between PHQ-9 and GAD-7 for depressive and
anxiety disorders seems counterintuitive. Patients with anxiety disorders should intuitively
score higher on GAD-7, while patients with depressive disorders should score higher on
PHQ-9. Since we were not able to extract diagnostic data from all patients, some were
patients still in treatment during the extraction process. Thus, this non-finding could be due to
noise in the diagnostic dataset. Therefore, a more stringent approach to sampling diagnostic
information could have been beneficial, and paper III provides an example of this. The final

aim for paper Il was to:
o FEvaluate the concurrent validity of PHQ-9 and GAD-7 with functional impairment

Since clinically significant levels of functional impairment are a prerequisite for a
diagnosis of CMHD to be made, a high overlap between symptom severity and impairment
could be assumed. Consistent with previous studies (McKnight et al., 2016; McKnight &
Kashdan, 2009), we also found that depression had a stronger association with functional
impairment than anxiety. However, previous studies have shown weaker associations than
might be expected. One reason could be that measurement error has not been accounted for.
When we used a latent path model that accounted for measurement error, this model
explained a higher degree of variance in functional impairment (depression 7> = .62, anxiety
7* = .32) compared to pooled associations (depression 77=.25, anxiety 7*=.12) in the
systematic reviews by McKnight et al., (2016) and McKnight and Kashdan (2009).

Measurement error seem thus to account for a great deal of unexplained variance.
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Yet there was still much unexplained variance, potentially coming from several
sources. One reason might be unaccounted feedback loops: symptoms of CMHD could lead
to functional impairment, but functional impairment can lead to symptoms of CMHD. This is
an important subject for further studies. Another potential source of unexplained variance
could be derived from sample properties (McKnight & Kashdan, 2009). This hypothesis,
together with the criticism of CMHD as separate disorders, led us to examine symptoms of

CMHD from a population-based approach in paper 111, instead of a variable-based approach.

4.1.3. Paper II1: Symptom Severity and Latent Subgroups of CMHD

o Estimated prevalence rates of CMHD and their associations with symptom severity

Since clinically representative therapies do not have fixed time limits, we examined
the prevalence rates one year after treatment started. With this approach, the prevalence rates
for CMHD were similar to Norwegian DPS estimates (Pedersen & Lilleeng, 2019). However,
we only found comorbid CMHD amongst 22% of patients with a CMHD, or 14% of the
whole sample. This was lower than expected, also when compared to a PROM study from the

Netherlands (Klein Breteler et al., 2021).

In contrast to Paper II, we found that patients with comorbid CMHD had more severe
symptoms of anxiety, compared to patients with non-comorbid depression, and more severe
symptoms of depression compared to patients with non-comorbid anxiety disorders. This
could be due to power issues, since the results in paper II were close to being significant, and
paper I1I had a larger sample size. In other words, patients with a major depressive disorder
and no concurrent anxiety disorder had a higher degree of depression than patients with non-
comorbid PTSD, anxiety and somatisation disorders. At the same time, we found no

significant differences in anxiety scores between non-comorbid disorders.
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Since there are several methods to estimate the prevalence rates of CMHD and
comorbid CMHD in clinical samples, we cannot claim that these findings are the “true”
prevalence rates. For example, one Norwegian study examined diagnostic discrepancies
between an experienced psychologist/researcher with access to structural interviews and
patients’ journal data, and diagnoses made by ordinary clinicians (@iesvold et al., 2013).
They found that the experienced psychologist gave more diagnoses, and the agreement
between her, and other clinicians regarding anxiety disorders, and therefore also comorbidity,
was critically low. Since clinicians gave fewer diagnoses, the authors criticised the validity of
diagnostic registers. However, another Norwegian study compared diagnoses from structural
interviews with register data and concluded that comorbidity rates could be elevated in health
registers (Torvik et al., 2018). This could be a particular concern when comparing clinical

rates with the general population.

Given that current taxonomies could be conceptualised as pragmatic diagnosis tools
(Van Loo & Romeijn, 2018), the prevalence rates of CMHD in clinically representative
samples should be estimated by ordinary procedures. In our case, CMHD was common, but
comorbidity was not as common as it hypothetically should be. Since registers of clinician
administered disorders could be prone to excessive measurement error (Hyland & Shevlin.,

2024), we also aimed to use patient’s self-reported distress to:

o Identify clinical latent subgroups

After using CFA to identify an adequate three-factor structure of PHQ-9 and GAD-7,
and using LCA to estimate three classes as the upper limit, we identified three classes based
on patients’ reported PHQ-9 and GAD-7 symptoms. This FMM-2 three-factor three classes
could also be conceptualised as a hybrid model of a categorical and dimensional CMHD. In

other words, these classes were permitted for within-class heterogeneity and were labelled
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anxiety and somatic depression, characterised by a high degree of anxiety and somatic
depression; mixed depression and anxiety, used as a reference class; and cognitive

depression, characterised by a lower degree of somatic depression compared to the reference.

o Analyse the subgroups’ associations with service use and CMHD

No gender differences were found between these classes, but patients of a higher age,
and being single, were more likely to be associated with the most severe anxiety and somatic
depression class. This class was also associated with higher service utilisation, risk of being
on sick leave, and being diagnosed with depressive and anxiety disorders. Although the
degree of somatic depression separated the other two classes, the group with the lowest
somatic depression, the cognitive depression class, had more severe functional impairment,
was more often on sick leave, had higher service utilisation, and a greater probability of being

associated with a range of CMHD than the mixed depression and anxiety class.

Although our latent path model in paper II described more variance than reviews have
found (McKnight et al., 2016; McKnight & Kashdan, 2009), since it accounted for
measurement error, there is another potential source of the variance, namely sample
properties. Thus, when accounting for latent subgroups, we found that one group had lower
levels of somatic symptoms of depression, and at the same time higher levels of functional
impairment in comparison to another group. This might have been due to different life
circumstances: patients in the mixed depression and anxiety class experience greater somatic
symptoms of depression, but might still be able to work/study, and therefore face more daily
stress factors. On the other hand, patients associated with the cognitive depression class have
greater functional impairment and higher service needs, but might also be less exposed to
daily stress factors, since they are not working. This gives reason to believe that some

functional impairment heterogeneity could be explained by groups of patients having
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different life circumstances. For example, another study found that higher somatic, rather
than cognitive, symptoms of depression were more associated with biomarkers for stress,

which in turn was associated with longer chronicity of the disorder (Iob et al., 2020).

Why could somatic symptoms of depression be a good indicator for different
subgroups of patients? One reason might be that people with chronic disorders have more
somatic consequences, due to lifestyle factors. Studies taking lifestyle factors into account
have still found an increased risk of other somatic problems, such as cardiovascular
problems, stroke, diabetes and obesity (Penninx et al., 2013). Somatic symptoms of
depression might thus be an indicator of other problems than depression, also affecting
functional impairment, for example, musculoskeletal disorders. It is therefore recommended
that other PROM studies also examine somatic aspects of the patient’s health, to examine

potential colliders.

4.1.4. Why are not More Clinically Representative Studies Using PROM Reported?

An important question is why more studies using PROM data for CMHD are not
conducted. In paper I, we found 12 representative studies in the systematic review, which is a
clear minority of all studies conducted in the field. This lack of studies also motivated paper
II, where few studies have examined the factor properties of PHQ-9 and GAD-7 in clinically
representative samples (Patalay & Fried, 2021). In paper III, we found that only a few studies
have linked PROM with other registers, creating difficulties in comparing our findings, and
very few have used factor mixture statistics to model CMHD, especially using clinically

representative samples.

There are probably several reasons for this scarcity of clinically representative
research. One aspect is the lack of clarity gained from researching these samples. Since RCTs

are often regarded as the best design to gain trustworthy results, it is argued that the sum of
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high-quality efficacy studies is best to yield correct evidence of treatments (Skarpsno, 2019).
However, it is unrealistic to conduct an infinite amount of RCTs to cover all patient groups,
and therefore efficacy studies are suggested to be of little use in clinical practice (Juul, 2019).
Since many therapists do not adhere to specific treatment modalities (Johnson et al., 2016),
an infinite amount of RCTs would still not give a realistic perspective on real-world

treatments.

A second aspect is the limitations of the current reward systems: statistically
significant findings and novel interventions are rewarded in the form of funding, publication
in prestigious journals, and academic promotion, at the cost of the quality of the studies
(Ioannidis et al., 2014). This could make clinically representative therapies of little interest to
researchers, since they often lack the novelty and large effect sizes that are often funded. At
the same time, since mental health research is underfinanced, and current research strategies
could be non-beneficial to real-world patients, there have been calls for changing the research
agenda (Hazo et al., 2019). Consequently, several policy documents, from WHO (World
Health Organization, 2021), the OECD (Hewlett & Moran, 2014), the EU (Directorate-
General for Health and Food Safety, 2023) and Norway (Ministry of Health and Care
Services, 2023) have advocated more real-world research, but it takes time to implement

these initiatives.

The third aspect relates to practical research. Many initiatives have implemented
PROM, but do not collect informed consent for research purposes (Al Saya et al., 2021). This
means that results from many PROM initiatives are not published, at least not in peer-
reviewed papers. To answer complex research questions, however, PROM data needs to be
integrated with other register data, which could be inaccessible due to jurisdictional
limitations (Al Saya et al., 2021). For example, since real-world data seldom has fixed time
points, and PROM is often collected before and after treatment, there is a need to collect
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supplementary data, to control treatment dosage. Since PROM data lacks diagnostic data, it
can be difficult to compare clinically relevant patient groups. PROM studies with integrated
register data are scarce (Gelkopf et al., 2022), which has led to a call for integrating

approaches, to fully enhance PROM’s potential (Al Saya et al., 2021).

We have hereby presented three approaches to studying clinically representative
samples using PROM. In Paper [, we extracted all studies of clinically representative
therapies in the Nordic countries we could find that reported PROM, together with potential
moderators. In paper II, we showed how diagnostic data could inform several aspects of two
commonly used PROMs. In paper III, we further analysed latent subgroups of PROM,
together with service use and other clinically relevant variables. However, the low number of

similar published studies reduced the opportunity for relevant comparisons.

There is, however, an increasing number of other real-world informing initiatives,
such as patient-focused studies using routine outcome monitoring (ROM). Although ROM
and PROM are often used interchangeably, ROM are mainly feedback tools, deployed at
every treatment session. On the other hand, PROM is mainly used pre- and post-treatment.
ROM can thus yield valuable process details for routine treatments, but the effects compared
to no-feedback seem inconclusive (Kendrick et al., 2016). Furthermore, on monitoring the
patients, the behaviour of therapists might arguably change, and thus it is not considered a
clinically representative therapy according to the criteria of Shadish et al (1997). Thus,
PROM, but not ROM, can be informative for clinically representative therapy, if patients and
therapists are not blinded to the results. At the same time, ROM and PROM, together with

other approaches, can complement each other to gain real-world evidence.
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4.1.5. Contextualization of Clinically Representative Therapy

The definition of clinically representative therapy seems to be inconsistent in the
literature. For example, clinically representative research has been set as an overarching
research paradigm for effectiveness research and practice-oriented research, at the same time
distinct from efficacy research (Cahill, 2013). Although there are reasons to agree that studies
of clinically representative research should be a central research agenda, their
conceptualisation misses the point of the strictness defined by, among others, Shadish et al.,
(1997). As a consequence, there seems to be a lack of studies of clinically representative
therapy in mental health care, at least as published in the Nordic countries. Therefore, setting
clinically representative research as an overarching research paradigm is unjustified. The
results from paper I showed that in an efficacy study, a TAU condition can sometimes be
defined as a clinically representative therapy. This makes it arguably more suitable for
clinically representative therapy to be one of many TAUs, which in turn can be used to gain

real-world evidence through several research paradigms (see figure 6).

In this conceptualisation, other control categories are not represented, since waiting
lists, psychological placebo, and sham treatments should not be considered to be treatment as
usual. Furthermore, it should not be interpreted that all efficacy, effectiveness and practice-
oriented research are suggested to yield real-world evidence, although they might, depending
on the sampling procedure and research design. Accordingly, TAU is more suitable as an
umbrella term for ordinary practice, while clinically representative therapy could be the most

restrictive, and possibly the most real-world-like category of TAU.
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Figure 6

TAU is an Umbrella Term to Gain Real-World Evidence through Different Research
Paradigms

Knowledge Real world evidence

Research Efficacy Effectiveness  Practice oriented

paradigms research research research
A . A A F'y & A A 'y

AT

Examples Care as usual, Clinically
of TAU routine care, representative
etc. treatment
Less real-world like More real-world like

4.1.6. The Epistemology of PROM

Measurement is at the core of psychology and is a central aspect of this thesis.
However, it is disputed how well measures capture the reality. Traditionally, psychological
measures have been suggested to work like other quantitative measures, such as in physics.
As a consequence, it has been justified to add up symptoms of CMHD to an aggregated
value. This was the approach in paper I. However, except for adding redundant noise to the
variables, simply quantifying psychological attributes has axioms that cannot be fulfilled
(Sherry, 2011). This is related to the ontology of psychological constructs. Mental attributes,
such as depression, differ ontologically from physical attributes. Since mental disorders are

embedded within a context, they cannot be reduced to a disorder of the brain (Olbert & Gala,
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2015). While some initiatives have explicitly stated that CMHDs are brain disorders (e.g.
RDoC; Insel et al., 2010), and others make this connection implicitly (DSM; Castiglioni &

Laudisa, 2015), there is reason to believe that this logic is flawed (Olbert & Gala, 2015).

At the same time, depression and anxiety should not be conceptualised merely as
social constructs. Even though diagnostic categories from classification systems were created
by expert consensus, conceptualisations of depression and anxiety have existed for thousands
of years and seem to be a universal human experience. The concepts thus touch upon
something that can be assumed to exist in the real world, but in the form of a subjective
experience for the patients (Guyon et al., 2017). These experiences can be collected through
PROM, but sensible statistical considerations are necessary for conceptualising them in
epistemologically justified ways. Therefore, we took a latent variable approach in papers II

and III.

From a latent variable perspective, symptoms of depression and anxiety could be
conceptualised as manifestations of their underlying attributes (Guyon et al., 2017), in our
case, CMHD. However, this conceptualisation has been criticised. Underlying attributes are
suggested to imply a natural categorical understanding of mental disorders, which leads to the
assumption of brain disorders (Fried & Nesse, 2015). As an alternative and assumedly more
real approach, mental disorders have been suggested to be modelled better as complex
dynamic systems, as in the case with network models — where, for example, symptoms of
CMHD mutually influence each other (Beard et al., 2016). In turn, traits may emerge from
these systems, such as neuroticism (Cramer et al., 2012). However, the epistemological
problem is to explain these new psychological attributes, without implying circular arguments
(Guyon et al., 2017). Instead, latent variable advocates, such as Guyon et al., argue that these
attributes do not exist as entities, but they do in fact correspond to reality. This reality, for
mental disorders, does not have to be entities like brain disorders, but they are rather a
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simplified model of the complex reality — making it possible to take a pragmatistic-realistic
epistemological approach (Guyon et al., 2017). From this perspective, the ontology of mental
disorders can be framed as psychological attributes, within a certain social context, and not as
valid truths in every setting (Guyon et al., 2017). This legitimises the current studies of
CMHD using PROM from a latent variable perspective, in a Norwegian real-world outpatient
context. At the same time, the generalisability of the results could be limited to the context in
which it was studied. Some of these contextual limitations will be discussed in the next

section.

4.2. Method Discussion
4.2.1. Paper 1

Selection Bias in Paper I.

Since we used a strict inclusion criterion, which paradoxically was quite wide: only
studies with a wide variety of patients, and therapists with a great deal of freedom, this could
have stopped us from finding studies that were also delivered in real-world settings. For
example, there are reasons to believe that some facilities only provide CBT for a specific
disorder, or that facilities provide a fixed number of sessions. Since we do not have empirical
data for how many of these services exist in the Nordic countries, we do not know how
representable clinically representative therapy actually is. Furthermore, we did not find any
moderating effects of attrition or the number of excluded patients. Yet there could be
systematic selection biases for which we were not able to control, and more high quality
studies of clinical representative therapy are recommended, to yield a better estimate of the

content and effect of clinically representative therapy.

Is it Possible to Synthesise and Compare Heterogeneous Results?

Meta-analyses have been criticised for comparing apples and oranges. This should

first and foremost be a problem when using fixed effect sizes, making assumptions of a true
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effect size across all studies. However, this is an unrealistic assumption in psychological
research, making random effect models more suitable, since there should be several effects
across the studies (Dettori et al., 2022). Assuming different true effect sizes, studies of apples
and oranges could thus give important information on fruits (Deeks et al., 2019). At the same
time, the results come with a serious caveat: our findings of a small to moderate within-study
effect size are not to say that all patients have a small to medium effect of ordinary
treatments. Instead, it is an estimate of the general effects for the many people treated within
routine facilities. Although we did not have the power to conduct one, a multilevel approach
would be even more suitable, accounting for higher clusters, such as regional-specific

variance.

The great heterogeneity of real-world treatments does not, however, necessarily have
to be a problem. First, there are statistical considerations: The /s the estimated proportion of
variance due to heterogeneity. However, /*is not only imprecise, but it can also be biased,
due to small sample sizes (Von Hippel, 2015). Furthermore, when using subsamples of TAU
in RCTs, we found similar 7 as other meta-analyses (Wampold et al., 2011; Watts et al.,
2015), revealing that this concern is not unique to paper 1. Secondly, there are clinical
considerations: the heterogeneity itself gives an opportunity to examine subgroups (Segal et
al., 2023), thereby emphasising the importance of alternative strategies to examine

subgroups, which took place in paper III.

4.2.2. Paper II & 111

Selection Bias in Papers II & III.

A major limitation is that we could not control for several aspects of attrition. First,
the number of patients who did not receive invitations to participate is unknown. Second, we
were not able to analyse patterns of patients who did not consent to participate, due to ethical

considerations. This makes it difficult to examine selection bias in papers II and III.
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Previous studies have found that patients with comorbid CMHD could be overrepresented in
clinical samples (Torvik et al., 2018). This suggests a possibility of the Berkson’s paradox,
namely that a patient with comorbid disorders may be overrepresented in clinical studies,
since they have a higher probability of searching for treatment (Berkson, 1946). At the same
time, the estimates of comorbidity in our studies were lower than expected, which
corresponds to another study (Qiesvold et al., 2013). Mental health workers could be focused
on finding a main diagnosis, but also have a working hypothesis of a comorbid disorder. At
the same time, if comorbid CMHD is not formally addressed using a formal diagnosis, the
estimated prevalence in diagnostic registers could be underestimated, and therefore under-
communicated (@iesvold et al., 2013). Thus, from the approach of estimating prevalence
from diagnostic data, we still know little of the “true” estimates of comorbid CMHD, but we
gained information on what is formally diagnosed during clinically representative therapy. In
turn, these estimates correspond to a low degree with the latent subgroups we extracted.
Furthermore, since patients with substance abuse were treated at other facilities, they
are not represented in the samples included. In turn, this could have affected the findings of
higher symptoms of depression and anxiety in women. Men tend to have a higher risk of
developing substance use syndromes (Altemus et al., 2014). If men with higher levels of
distress use alcohol or other substances to tackle their problems, they could be disqualified
from ordinary treatment in mental health services, since patients with these problems are
treated by other specialised facilities for alcohol or substance abuse. We therefore cannot
conclude that women suffer more than men in general, but only that this was a finding for the
sample we used. It is therefore recommended that clinically representative research more

thoroughly examine Berkson’s paradox and other selection biases in the sampling process.

Measurement Aspects that were Not Examined.
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Given the common argument that quality measures should be effective regarding
administration time and only measure the most important aspects of patients’ problems
(Schang et al., 2021), it is important not to overload patients and mental health workers with
unnecessary measures. Yet as a consequence, other important aspects might have been
overlooked. The two instruments we assessed and used, PHQ-9 and GAD-7, are closely
related to internalising disorders. Concerning the previously mentioned risk of sampling bias,
where men tend to be prone to substance use disorders, they also use externalising coping
mechanisms to a greater degree than women (Altemus et al., 2014). Measures examining
externalised problems could thus potentially capture another important dimension of

problems found in clinically representative samples.

The sampling period, partly coinciding with the Covid-19 lockdown, may limit the
generalisability of papers II and III. Since data collection was conducted during the Covid-19
pandemic, there is a risk of increased symptom burden due to social restriction measures, as
studies have suggested an increased symptom burden during the pandemic (Santomauro et
al., 2021). However, other studies have shown a decrease in the prevalence of CMHD in
Trondheim, Norway, during the initial phase of the pandemic (Knudsen et al., 2021). These

conflicting results make it difficult to conclude to what degree Covid-19 affected our results.

Except for being suitable measures of symptom severity, PHQ-9 and GAD-7 are
sometimes proposed for being suitable diagnostic tools. Due to low specificity when
compared to clinical interviews, however, their diagnostic utility has been questioned
(Pranckeviciene et al., 2022). They have therefore been suggested as more suitable as
screening tools. However, such an approach assumes that clinical interviews reveal better
estimates for CMHD, which could be disputed (Hyland & Shevlin, 2024). As an alternative

design to assess their diagnostic properties, PHQ-9 and GAD-7 latent scores could be
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compared with the patient’s expressed focal mental distress, or possibly by using other

mixed-method designs.

Is a Hybrid Approach a More Real Understanding of Mental Disorders?

The ontological assumptions of mental disorders as brain disorders by
DSM/ICD/RDoC, do not seem to be supported since theory does not correspond to empirical
findings. Further, researchers who seek to find the “true” form of mental disorders use
methods with epistemological flaws, since all models are mere simplifications of the real
world. Given the flexibility of modelling mental disorders, the structure of for example
HiTOP cannot represent mental disorder in a real sense, since it is like [...] pouring water
into an ice tray, freezing it, and then claiming the ice cubes are the empirical structure of ice
(page 286; Haeffel et al., 2022). Mental disorders can sometimes be better modelled as
categorical constructs, and sometimes dimensional, thus, a pluralistic approach has therefore
been suggested as a better alternative (Stein et al., 2022). In our case, we used a hybrid
approach in paper III, since it could theoretically overcome this flexibility problem
(Borsboom et al., 2016). We make no claim, however, that this will carve nature by its joints,
since it makes most theoretically sense to place latent constructs within a pragmatistic-
realistic epistemological theoretical framework. Our results will therefore be embedded in the

context it was studied, while it does not ignore the real distress patients experience.

Many papers using latent variable approaches suffer from weak theoretical aims
(Fried, 2020), for which especially paper III could be criticised. Although Fried (2020) has
criticised authors of latent-variable papers for not explicitly stating that their goal has been
data exploration, we did state this as the aim of the paper. On the other hand, one suggested
strength of mixture models has been the hypothesis-driven nosology (Feczko et al., 2019).
This was not the primary goal of the paper, and the model results were not unequivocal, nor

was the information criterion easily interpretable, and the class results were ambiguous, since
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mainly one class predicted depressive and anxiety disorders. Either we modelled CMHD
wrong, or the complexity of CMHD is reflected in our results. We did not find evidence of a
separate anxiety, depression and comorbid class like previous studies did (Shevlin, Hyland, et
al., 2022), but rather three classes characterised by different degrees of symptom severity. As
a result, our data-driven subgroups of PROM did not correspond well to the diagnostic

categories, since their intercorrelations were ambiguous (Kendler, 2017).

If DSM should be used to both measure and define CMHD, as suggested by van Loo
and Romeijn (2018), there is a need for more bottom-up research, with real-world data, to see
how well symptoms of CMHD correspond to their respective clinician administered
diagnoses. If there is consistent empirical evidence that there are no corresponding symptom
clusters in clinically representative samples, there will either be a need to re-conceptualise
CMHD, as they are formulated in current taxonomies, or accept that clinician and patient
assessments do not match each other well. Either way, we should not exclude that hybrid
approaches could potentially mitigate some of the theoretical, and methodological problems
associated with DSM, ICD, HiTOP and RDoC. Given their nature, however, taxonomies of
mental health disorders are only models, and models will never become true representations

of the complex reality.

4.3. Research Implications

Since there is limited evidence about the effect of routine treatment for patients in
public mental healthcare, there is a need for high-quality research on clinically representative
therapy. For studies to be of high quality, they should at least provide detailed information
concerning patient-, therapist-, and treatment variables. If clinically representative therapy is
a control group in RCTs, there is a need to control for patients' and therapists’ expectations of
this treatment arm. If researchers believe the intervention could disappoint patients, or make

therapists less efficacious, observational designs would be preferable to estimate the effects
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of clinically representative therapy. Since evaluations using PROM could be affected by
patient expectations (Enck & Zipfel, 2019), it could also be of scientific value to examine if
the conflicting results of deterioration/improvement of patients being on the waiting list could
be explained by study design (Faltinsen et al., 2022; Furukawa et al., 2014; Hostmalingen et
al., 2023). In other words, is there an anticipation effect for patients on a waiting list and in
treatment in observational studies, while there is a disappointment effect for patients not

randomised into a novel treatment?

Further, PHQ-9 and GAD-7 seem well suitable for examining patients starting
treatment and for comparing their symptom scores across several groups. However,
researchers should be aware of the epistemological limitations of aggregating their sums
without accounting for measurement error. Using latent models of PHQ-9 and GAD-7 could
therefore reduce a great deal of the unexplained variance, for example when examining the

association between patients’ symptom scores with functional impairment.

The estimated prevalence of comorbidity in register data was lower than expected.
Accounting for latent subgroups, one-third of the patients were associated with the more
severe class. Latent subgroups could potentially mitigate the heterogeneity problem of
clinically representative samples. Therefore, further research on factor mixture models of

CMHD for clinically representative samples is needed.

We have shown applications of PROM connected with diagnostic and service usage
data. A next step could be to assess process indicators with clinically representative therapy,
such as examining the effects of treatment intensity, modelled by good-enough-levels. These
could be measured by a range of outcomes, such as symptom reduction, gained functionality,
improved health-related quality of life, and client satisfaction. Other valuable scientific

insights could come from examining therapist factors (Heinonen & Nissen-Lie, 2020). Such

68



studies could examine possible mediators and moderators of treatment outcomes in clinically
representative therapy. Such factors could relate to structural factors (e.g., waiting time,
therapists’ caseloads), therapist factors (e.g., self-relatedness), patient factors (e.g., treatment
expectations), common factors (Wampold, 2015) such as the therapeutic working alliance,

and other suggested mechanisms of change (e.g., change in dysfunctional cognitions).

Studies on clinically representative therapy could be important for bridging the gap
between research and clinical work. Since studies on clinically representative treatment are
scarce, and often poorly described, there is enormous potential in increasing research on real

world clinics, for the better to the common patients and the common health workers.

4.4. Clinical Implications

Mental health workers should be aware of the knowledge gap between researched
therapies and what is done in everyday treatment. This gap creates an uncertainty of the
effects of therapeutic methods. With the current surge of PROM in mental health treatment,
the research of clinically representative therapy could potentially increase, and could
therefore be used to yield better estimates of the effects of a range of mental health

treatments.

The increased availability of PROM could also be directly beneficial for people
involved in mental health treatment. Clinicians could gain information on patients' self-
reported status, making it a potentially useful clinical tool for identifying patients' degree of
distress and for making a prognosis. PROM is also a tool for fostering patient-centred
treatment, which could improve the patients' agency of treatment. There is, however, a need
to not overload patients and mental health workers with excessive assessment. Two short
instruments, PHQ-9 and GAD-7, have in this thesis been found to be suitable and may be

used to measure symptom severity and to compare different groups at the start of treatment.
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Together with other short instruments, measuring clinically relevant aspects of patients’

distress, such as functional impairment, health-related quality of life, and client satisfaction,
PROM could increase the knowledge of several dimensions of patients' distress. In turn, this
may be important information about the patient for the therapist to better tailor the treatment

provided.

If quality measures are to become quality indicators, however, there is a need for
more studies with representative samples. For instance, this thesis has shown that somatic
symptoms of depression could be an indicator of patients with higher treatment needs. A
possible implication that should be investigated in future research is whether interventions

aimed at reducing somatic symptoms may be beneficial for difficult-to-treat patients.

Since empirical evidence and theoretical underpinnings point toward mental health
disorders as psychological attributes, not as entities, there are justifications for
conceptualising patients as experts on their distress, and clinicians’ experts on administrating
treatment. Therefore, by fostering patient-centred treatment and research using PROM, the
voices of the patients might become clearer, and they could be positioned as central actors in

mental health treatment and research, together with mental health workers.
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5. Conclusions

There is a knowledge gap between treatment content and outcomes of routine
treatment. Clinically representative therapy seems less effective than EBT, but there is not
enough empirical evidence to conclude by how much. Since research is lacking on several
aspects of clinically representative therapies, several initiatives have encouraged the
implementation of PROM for patients with mental disorders. Linking PROM with already
available data registers could be a powerful approach to gaining access to clinically important
aspects of ordinary treatment. However, there is a need for research on these initiatives, to

make information available to stakeholders and the research community.

This thesis has used three different approaches to using PROM to gain insights into
some identified knowledge gaps. In paper I, we have shown that PROM can give knowledge
of treatment content and effects; in paper II we have shown the validity of common
measures; and in paper III we have shown potential latent subgroups. However, since there is
a general lack of PROM research linked to register data, it is challenging to set guidelines for
how to accommodate these results. Therefore, more research to explore how PROM may be

used as quality indicators is needed.

Nevertheless, the results from this thesis can give some insights into the utility of
PROM as quality indicators. The effects of clinically representative therapies can be used as a
baseline when comparing implemented interventions with clinically representative
populations, if patient, therapist, and treatment variables are similar. If the implemented
intervention does not show statistical differences from clinical representative therapy, the
treatment should not be regarded as better than ordinary treatment. Furthermore, PHQ-9 and
GAD-7 can be used as quality measures in clinically representative samples. If patient groups

have a pre-score that deviates significantly from the results presented in our papers, there is a
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need to examine the reasons for this. Furthermore, somatic symptoms of depression could be
an important indicator of the service needs of a patient. Patients with high scores for somatic

depression, together with high anxiety levels, should be followed up closely.
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There is a knowledge gap regarding clinically representative therapy given in routine settings, that is treatment as usual (TAU), for patients with common
mental health problems (CMHP). This review and meta-analysis aimed to investigate what characterizes clinically representative therapy in Nordic routine
clinics and meta-analyze the outcome of such treatment. Databases (PubMed, EMBASE, PsychINFO, and SveMed+) were searched for TAU, CMHP, and
Nordic countries, together with backward and forward search in Scopus (7 November 2022). Studies were either randomized controlled trials (RCT) or
open trials, using prospective study designs, examining heterogeneous outpatient groups in routine treatment. Within- and between-group effect sizes (ES),
using random effects model, and moderator analyses were calculated. Eleven studies (» = 1,413), demonstrated a small to moderate within-group ES with
high heterogeneity (g = 0.49, I = 90%). ESs in RCTs were significantly smaller than in open trials. TAU had a marginally smaller ES (g = —0.21;
adjusted for publication bias g = —0.06) compared to a broad set of clinical interventions. Clinically representative therapy in the Nordic countries
demonstrated a wide variety of characteristics and also a marginally lower ES compared to other interventions. The ESs were smaller than other meta-

analyses examining evidence-based treatments in routine treatment.

Key words: Clinically representative treatment, treatment as usual (TAU), care as usual, common mental health problems, meta-analysis.
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INTRODUCTION

Research on the treatment outcome of routine care for patients
with common mental health problems (CMHP), such as
depressive or anxiety disorders (National Institute for Health and
Care Excellence [NICE], 2011), has been neglected (Hewlett &
Moran, 2014). Routine mental health treatment may be equated to
treatment as usual (TAU). Rather than viewing TAU as a generic
control condition to evidence-based treatments (EBT), the effect
of TAU may also be used as an indicator of what outcome to
expect for patients who undergo treatment in mental health care
facilities (Kazdin, 2015). Meanwhile, research on TAU is
challenging, mainly due to its ambiguity (Freedland, Mohr,
Davidson & Schwartz, 2011; Kazdin, 2015; Wampold, Budge,
Laska et al, 2011; Watts, Turnell, Kladnitski, Newby &
Andrews, 2015). One of the biggest limitations of TAU research
is that many researchers do not describe the contents of it
(Wampold et al., 2011; Watts et al., 2015). Therefore, TAU is
often a laissez faire (Freedland et al., 2011) and in many
randomized control trials (RCTs) not even intended to be
therapeutic (Wampold ez al., 2011). As a result, weaker TAU
leads to greater effect sizes (ES) for the intervention of interest in
direct comparisons (Cuijpers, Karyotaki, Reijnders & Ebert, 2019;
Cuijpers, Quero, Papola, Cristea & Karyotaki, 2021; Wampold
et al., 2011; Watts et al., 2015).

A second challenge is the use of TAU across different research
contexts. Patients randomized to TAU can expect inferior

treatment or receive less attention than the intervention group
(Freedland et al., 2011). A third challenge comes with the
variation in the availability and utilization of outpatient services
across the world (World Health Organization [WHO], 2021). This
in turn may affect the ES of TAU, for example between the US
compared to Scandinavia (Lotholm, Brannstrom, Olsson &
Hansson, 2013). Thus, Cuijpers et al. (2021) recommended meta-
analyses to recruit studies within one country and one setting,
although with the number of expected studies and resources in
consideration.

Overall, there is substantial evidence of the effectiveness of
psychological and psychopharmacological treatment for patients
over a wide range of disorders (Leichsenring, Steinert, Rabung &
Toannidis, 2022), and EBT in routine care (Wakefield, Kellett,
Simmonds-Buckley, Stockton, Bradbury & Delgadillo, 2021), but
few studies have examined TAU restricted to so-called clinically
representative therapy. In a review of meta-analyses, three
increasingly stringent and cumulative criteria defined clinically
representative treatment (Shadish, Matt, Navarro et al., 1997).
First, patients had to be referred in a conventional manner into
routine clinics, with regular therapists having regular caseloads.
Second, treatments had to be unaltered by the researchers. Finally,
patients had to have a spread of mental health problems and
background characteristics, while therapists were free to use a
variety of techniques, and not trained for the specific study. With
over 500 studies examined, only one fulfilled all these criteria

© 2023 The Authors. Scandinavian Journal of Psychology published by Scandinavian Psychological Associations and John Wiley & Sons Ltd.
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(Shadish et al., 1997). An updated review found more studies
(Shadish, Matt, Navarro & Phillips, 2000). The random effect size
was d = 0.41 and effects increased with larger treatment dose and
use of specific outcome measures. However, no statistically
significant ~ association between the degree of clinical
representativeness and ES was found.

Others have reviewed TAU for depression and anxiety but
restricted to be a control condition to cognitive behavior therapy
(CBT; Watts et al., 2015), EBT (Wampold et al., 2011) or
guideline-adherent interventions (Setkowski, Boogert,
Hoogendoom, Gilissen & van Balkom, 2021). In studies where
TAU was a psychotherapy intervention for depression and anxiety
disorders, five studies had a between-group ES for depression of
g =0.44 and for anxiety of g = 0.34 in favor of CBT (Watts
et al., 2015). A more stringent criterion of TAU as an active
treatment revealed three studies with a between-group ES of
d = 0.33 in favor of EBT (Wampold ef al., 2011). However, the
heterogeneity for TAU in general was substantial in both these
meta-analyses. Guideline-adherent therapies have also shown
larger ES than TAU across nine different diagnosis-specific
studies, with a between-group ES of d = 0.29 (Setkowski
et al., 2021). Further, an umbrella review of 102 meta-analyses
compared psychotherapy with active TAU, with an ES of
d = 0.36 in favor of psychotherapy (Leichsenring et al., 2022).
Within-group analysis of routine treatment for patients with
depression and anxiety, treated with EBT in the Improving Access
to Psychological Therapies (IAPT) program, had an ES of
d=0.87 and 0.88 for symptoms of depression and anxiety
(Wakefield et al., 2021).

To increase knowledge about the treatment that most people
with CMHP receive, an updated systematic review of clinically
representative therapies is necessary. In this review the Nordic
countries were selected, due to their many similarities in
population characteristics and health care utilization. The Nordic
region is often considered a distinct region in international
comparisons of health care systems, characterized by high-trust,
high-taxation, open economies (Lyttkens, Christiansen, Héakkinen,
Kaarboe, Sutton & Welander, 2016). Despite a policy for
evidence-based treatments across the Nordic countries, there is
reason to believe that there is a great deal of non-adherence to
these by therapists (Bergmark, Sundberg, Markstrom &
Rosenberg, 2022). Although there is a lot of evidence regarding
the effectiveness of evidence-based treatment, there appears to be
a knowledge gap regarding the effect of the treatment provided in
routine mental health care. A systematic review and meta-analysis
on TAU in the Nordic region may serve as a benchmark of the
effect of treatment that most patients receive in routine mental
health care facilities, while at the same time unveiling the
characteristics of TAU in these countries.

In this review we aimed to examine: (1) the contents of
clinically representative mental health outpatient treatment for
adults with CMHP in the Nordic countries; and (2) provide a
meta-analysis regarding its treatment effects.

METHOD

In the present review, TAU was defined in accordance with the strictest
definition of clinically representative therapy (Shadish er al., 1997).

Treatment had to be active, unaltered by the researchers, and conducted in
publicly available outpatient facilities where patients are referred through
usual clinical routes. Thus, research done in private care and university
clinics were excluded. Common mental health problems (CMHP) were
defined according to, but not limited to, the clinical guidelines by
NICE (2011), which use the term for depressive and anxiety disorders.
Unlike common mental disorders (Hewlett & Moran, 2014), CMHP was
conceptualized to include subclinical populations. Most patients with
CMHP are treated within primary health care (NICE, 2011), but CMHP
are also the most common disorders in heterogeneous outpatient treatment
in secondary care. Thus, heterogeneous outpatient facilities were defined
as publicly available primary or secondary care facilities aimed to treat
CMHP, including depressive and anxiety disorders as well as related
mental health problems.

Patients had to display heterogeneity regarding demography and mental
health problems. Records examining only specific disorder groups, or for
example, severe mental health disorders (defined by the authors
themselves), or only suicidal patients were excluded. Therapists could also
not rely on a specific technique, thus records where for example, CBT was
termed TAU and was the only treatment intervention, were excluded. Both
RCTs and open trials using prospective study designs were included.

Search strategy

A systematic search in the electronic databases PubMed, EMBASE,
PsycINFO, and SveMed+ was conducted using no time-limit, which is
further described in a preregistered protocol on PROSPERO
(CRD42020213988). The search string is presented in Appendix S1. First,
a search strategy for PubMed was designed. It was then adapted to the
other databases regarding syntax and search field tags. The search strategy
included variations and synonyms of mental health problems, “routine
outpatient treatment” and outcome measurements, together with the Nordic
countries: Denmark, Finland, Iceland, Norway, and Sweden.

Terms were combined with Boolean operators (OR/AND) along with
truncation. Nordic countries were searched in all fields, other terms in title/
abstract and corresponding index terms. Duplicates were discarded first in
Endnote and then in the web tool Rayyan (Ouzzani, Hammady,
Fedorowicz & Elmagarmid, 2016). Reference lists and citing reports of the
records read for full text were identified using scopus.com, thus backwards
and forward citation searching was conducted. Three researchers (MB, ML
& JL), independently and blinded from each other, screened titles and
abstracts for eligibility according to inclusion and exclusion criteria.
Conflicting results were discussed to reach consensus. Records eligible for
full text reading, but later excluded were documented, and the reason for
the first discovered exclusion criterion was plotted. The following criteria
for exclusion were used: not Nordic, no heterogeneous adult sample, not
outpatient facility, not TAU, and not prospective study. Records using the
same dataset as one already excluded or included were marked as
secondary data if no new information of interest were presented. A data
extraction table was designed, piloted, and used to extract data. For this
review, PRISMA guidelines were followed (see Appendix S2).

Quality assessment

The Downs and Black (1998) checklist for assessment of the
methodological quality of both randomized and non-randomized studies of
health care interventions was applied. The checklist uses subscales
regarding reporting, external validity, bias of the measurement/outcome,
confounding selection of study subjects and power. The instrument was
modified (equal to Bear, Edbrooke-Childs, Norton, Krause &
Wolpert, 2020; questions regarding the intervention group were not used,
that is, items 14 and 21-24), thus yielding a maximum score of 23, where
higher scores indicated better quality. Correspondingly, cut-offs (as
suggested by Hooper, Jutai, Strong & Russell-Minda, 2008) were adjusted,
where less than 10 meant the study demonstrated poor, 10-14 fair, 15-20
good, and 21-23 excellent methodological quality. For the power analysis
item, the research group determined a maximum score of 1 for sufficient
power, and power for all studies was manually calculated. Two researchers
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conducted the assessment independently and blinded, and intraclass
correlation was calculated. Conflicting results were discussed in the
research team until full consensus was reached. The scores were used to
analyze the quality regarding external and internal validity, but also using
an overall score in meta-regression analysis. The interrater reliability for
the quality scale resulted in a moderate level of agreement (intraclass
correlation coefficient = 0.74, 95% confidence interval [CI] = 0.66-0.79,
p <0.001).

Statistical analyses

IBM SPSS Statistics (version 27) and Comprehensive Meta-Analysis
(version 3.3.070; Borenstein, Hedges, Higgins & Rothstein, 2014) were
used for statistical analysis. Both between-group and within-group meta-
analyses were conducted with random effects model using Hedges’ g,
presented by forest plot. Generic patient reported outcome measures or
subscales measuring broader change in symptoms were used as primary
outcome measures. Well established global psychotherapeutic outcome
measures (e.g., as reviewed by Tarescavage & Ben-Porath, 2014) were
preferred. If more than one measure of interest was reported, the most
suitable measure was decided in the research group.

For studies reporting several points of assessment after the post-
treatment assessment, the final point of assessment was used as follow-up.
The intervention was assumed to affect the post-measure and standard
deviation, thus as recommended by Lakens (2013), the following formula
for ES was used: (Mpre — Mpost)/SDpre. Due to unknown pre-post-
treatment correlations, this was imputed at 0.5 (Follmann, Elliott, Suh &
Cutler, 1992). For studies presenting results for completers only analysis,
the post sample size was used. Heterogeneity was estimated with the Q-
value and * (Higgins, Thomas, Chandler er al., 2021). Risk of publication
bias was analyzed by inspection of Egger’s regression intercept (Egger,
Davey Smith, Schneider & Minder, 1997), and by Duval and
Tweedie’s (2000) trim-and-fill method.

The following variables were extracted for qualitative synthesis and to
examine sources of heterogeneity: main intervention, study design (RCT
or open trial), generic outcome measure, other outcome measures, country,
level of care (primary or secondary care), therapist profession, format of
therapy, type of psychological intervention, percent declined, percent
excluded before study started, non-starters, attrition to follow-up, quality
of the studies, data-collection years, number of patients at start of
treatment, percent female, mean age, working status, civil status, non-
nativity, education, diagnosis, session mean, mean duration, percent
pharmacotherapy, and weeks between pre and post measurement. To
examine sources of heterogeneity, subgroup analysis was used for
categorical variables, and meta-regression for continuous moderators. The
Cochrane handbook recommends at least 10 studies as the lowest number
for conducting subgroup analysis or meta-regression (Higgins
et al., 2021). Thus, subgroup-analysis and meta-regression were applied if
variables from at least 10 studies provided data on the variable in
question.

RESULTS

Study selection

Four database searches (October 14, 2020; November 30, 2021;
March 8, 2022, and November 7, 2022) and four backwards and
forward searches were conducted (December 7, 2020; January 3,
2022; March 23, 2022, and November 7, 2022; see Fig. 1). A
total of 7202 records were screened. Out of these, 119 reports
were read in full text, and 12 studies were accepted (see
Appendix S3 for full texts excluded with reason). Out of these,
four articles provided follow-up data (Arvidsdotter, Marklund &
Taft, 2014; Bratberg, Leira, Granan et al., 2021; Koksvik,
Linaker, Grawe, Bjorngaard & Lara-Cabrera, 2018; Rise, Eriksen,

Grimstad & Steinsbekk, 2016). Since most articles had results by
completers only (except Arvidsdotter et al., 2014, who provided
intention to treat results), per protocol was used.

Eleven studies provided a generic outcome measure (see
Appendix S4). For two studies, the 32-item behavior and
symptom identification scale (BASIS-32) was chosen as it was
more comprehensive than the four-item outcome rating scale
(ORS). Three studies provided disorder-specific outcome
measures, four studies provided measures of self-reported health,
and three studies provided outcomes measuring social
functioning. For meta-analytic data-synthesis, only generic
outcome measures were chosen, due to too few studies providing
other outcomes of interest.

Quality assessment

The included studies demonstrated a great variation in
methodological quality measured by a modified version of Downs
and Black (1998) (see Appendix S5). The mean quality score was
11.5 (D =33) out of 23 (range 8-17). Four studies
demonstrated poor quality, six fair, and two good quality, while
none demonstrated excellent quality. None of the included studies
described adverse effects of the intervention, two described
sufficiently the patient characteristics of attrition, and two
controlled for it in the analyses.

Study characteristics

Design and attrition. Seven studies were RCTs and five were
open trials. As a generic outcome measure, three studies used the
90-item Symptom Checklist (SCL-90), three BASIS-32, and five
used others (see Appendix S4). One study did not present
outcome using a generic symptom measure, and was excluded for
quantitative synthesis (Ramirez, Ekselius & Ramklint, 2008).
Three studies did not present clear inclusion or exclusion criteria
except reasons why patients declined (@stergard, O’Toole,
Svendsen & Hougaard, 2020;, Rise et al., 2016; Werbart, Levin,
Andersson & Sandell, 2013). Number of declined, excluded, non-
starting patients, and drop-outs (attrition) spanned considerably
(see Appendix S4). However, many studies did not specify non-
starters, thus attrition statistics could have been negatively
affected.

Facility and patient characteristics. Six studies were conducted
in Sweden, five in Norway, and one in Denmark (see Table 1).
No studies conducted in Finland or Iceland were included. Four
studies examined treatment in primary care, seven examined
specialist mental health services or secondary care, and one study
examined both primary care and specialist mental health services
(correspondingly 30% and 70% of the patients; Werbart
et al., 2013). All studies had a majority of female patients
(average 72%, range 55%-90%), with mean age of 31.7 years
(range 22-42 mean years).

Diagnoses were reported in eight studies, three using DSM-IV
criteria  (Hansson, ~Rundberg, Osterling, ~Ojehagen &
Berglund, 2013; Ramirez et al., 2008; Werbart et al., 2013), three
ICD-10 criteria (Bratberg et al, 2021; Brattland, Koksvik,
Burkeland et al., 2018; Mellersen, Sexton & Holte, 2009) and
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Fig. 1. PRISMA flow chart of included studies.
two without a specified diagnostic system (Arvidsdotter Type of treatment also varied: two studies reported

et al., 2014; Ostergard et al., 2020). Patients with depressive, or
anxiety disorders/mental health problems were reported in eight
studies (depression range 28%-73%, anxiety range 20%-67%),
with an estimated total proportion of diagnoses of 43% depression
and 34% anxiety disorders.

Therapists and treatment characteristics. The most commonly
reported professions at the primary health care level were
psychologists and social workers (see Table 2). At the secondary
level, psychiatrists and psychologists were most frequently
reported, but also social workers, psychiatric nurses, nursing
assistants, physiotherapists, occupational therapists, and milieu
therapists were reported. Four studies did not report health care
professionals’ background.

psychotherapy as the only treatment given, seven studies reported
psychotherapy  and  psychopharmacotherapies  used in
combination. Three studies did not explicitly report the format of
therapy (Koksvik et al, 2018; Ramirez et al., 2008; Rise
et al., 2016). All treatments were given face-to-face individually
or in group. The most common treatment interventions were CBT,
but also  metacognitive-,  psychodynamic-, support-,
psychoeducational-, humanistic-, and existential-
therapies were reported. Seven studies did not report if specific
treatment interventions were given.

Six studies presented mean number of sessions per patient
(M = 7.13, range 4-27 sessions), and one study presented range,
where 52% had 1-10 visits (Hansson et al., 2013). Four articles
presented mean duration (M = 100 days, range 56 days—

systemic-,
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Sweden
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®Depressive disorders, dysthymia and bipolar disorder.

7 months), and three presented frequencies, between weekly to
monthly sessions. Three studies provided mean number of
sessions for both the primary intervention and TAU: one study
reported more sessions provided to the intervention (5%; Bratberg
et al., 2021), and two studies reported more sessions provided to
TAU (7% in Brattland et al., 2018; 21% for group treatment, 5%
for individual treatment in Ostergard et al., 2020). One study
stated no difference in number of sessions (Hansson et al., 2013),
and one provided the mean of the intervention together with TAU
(Rise et al., 2016).

Five studies reported use of medication, of which two explicitly
reported pharmacological drug of relevance for mental health
condition (33% in Bratberg et al., 2021; 47.4% in Rise
et al., 2016). One study reported drug categories (antidepressant
35%, anxiolytics 16% in Sundquist, Palmér, Johansson &
Sundquist, 2017). Two studies presented percentage of patients
with pharmacological drug use, without explicitly reporting if it
was of relevance for their mental health condition (34.9% in
Mollersen et al., 2009; 41% in Werbart et al., 2013).

Results of synthesis

Power analysis. For the within-group meta-analysis, 12 ESs were
calculated with a mean number of treated participants of 117.8
(n = 1,413, SD = 126.6, range 28-480), and for the between-
group analysis there were nine ESs with a mean number of
treated participants of 103.8 (intervention n = 937, SD = 149.6,
range 22-492, TAU n =932, SD = 144.8, range 28-480).
According to the formulas for power analysis in meta-analyses by
Valentine, Pigott, and Rothstein (2010), there would be a 75.6%
power for within-group and 57.8% power for between-group to
detect a small ES (0.20), when assuming that the heterogeneity of
ESs was high.

Meta analysis. Random effects model for overall within-group
resulted in a significant small to moderate ES (g = 0.49, 95%
CI = 0.30-0.68, p < 0.001; forest plot is displayed in Fig. 2).
However, the heterogeneity between the studies was substantial,
with a Q-value of 107.4, df(11), p < 0.001, and * = 90%. For the
studies that reported follow-up data (n = 4), the follow-up ES
(g = 0.64, 95% CI = 0.44-0.84, p < 0.001) was non-significantly
different from the post ES (Q = 1.16, p = 0.281). For these, a
non-significant test of heterogeneity was found, Q = 0.49, df(3),
p =0.920, * < 1% (see Appendix S6). Nine ESs were extracted
for TAU compared to an intervention (see Fig. 2)

The random effects model for between-group resulted in a
significant small ES in favor of the interventions (g = —0.21,
95% CI = —0.36 to —0.05, p = 0.010). The Q-value, Q = 15.90,
dfi8), p = 0.044, was significant and the F* showed moderate
heterogeneity (50%). For the few studies that reported follow-up
data (n =4), a non-significantly different ES was obtained
(0 =0.08 p=0.782; g=—0.25, 95% CI = —0.52 to —0.02,
p = 0.066), with smaller heterogeneity (Q = 3.21, df3),
p =0.361, P = 6%; see Appendix S6).

Publication bias. Publication bias did not seem to be a critical
issue regarding within-group analysis, with a non-significant
Egger’s regression intercept (t = —1.21, p = 0.253), and Duval
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Forest plots depicting random effect sizes at post-treatment for TAU and comparisons with

other interventions

Study g 95% CI Hedges’ g and 95% CI
Within-group effects for TAU
Arvidsdotter, 2014 0.44 0.10 t0 0.78 .
Bratberg, 2021 0.34 -0.03 t0 0.70 =
Brattland, 2018 0.69 0.40 to 0.97
’ —
Elfstrom, 2013 1.19 0.97 to 1.41 =
Hansson, 2013 0.13 -0.05 to 0.30
Koksvik, 2018 0.05 -0.27 t0 0.37 E
Mollersen, 2009 0.31 0.16 to 0.47 _._
Ostergard, 2020 * 0.33 0.05t0 0.61 .
Qstergéard, 2020 ° 0.76 0.66 to 0.86 -
Rise, 2016 0.44 0.06 to 0.82
’ —.—
Sundquist, 2017 0.33 0.12 to0 0.54 .
Werbart, 2013 0.80 0.63 t0 0.97 -
Pooled  0.49 0.30 to 0.68 I
-1.00 0.00 1.00 2.00

Negative outcome

Between-group effects (TAU vs. intervention)

Arvidsdotter, 2014 -0.81 -1.29t0 -0.33
Bratberg, 2021 -0.35 -0.84 t0 0.15
Brattland, 2018 -0.24 -0.61 t0 0.13
Hansson, 2013 -0.04 -0.28 to 0.20
Koksvik, 2018 -0.30 -0.75t0 0.15
Ostergard, 2020 * -0.26 -0.67t00.15
Ostergard, 2020 ° 0.02 -0.11 t0 0.14
Rise, 2016 -0.35 -0.91 t0 0.20
Sundquist, 2017 -0.17 -0.47t00.13

Pooled  -0.21 -0.36 to -0.05

Favors intervention

Positive outcome

]

H,

—-1.00 0.

o”

(=3
(=}

1.00 2.00

Favors TAU

2 Group treatment. ® Individual treatment.

Fig. 2. Forest plots depicting random effect sizes at post-treatment.

and Tweedie’s (2000) method suggested one condition to be
trimmed (adjusted g = 0.53). However, potential publication bias
was found for between-group analysis, with significant Egger’s
regression intercept (¢ = —3.49, p = 0.010), and Duval and
Tweedie’s procedure indicated five conditions to be trimmed left
of the mean (adjusted g = —0.06). Thus, the difference between

the intervention and TAU groups could be close to zero when
adjusted for publication bias.

Moderator analysis. Only the subgroup analysis for difference
between open trials and RCTs was statistically significant (see
Table 3; Q = 4.60, p = 0.032). Open trials demonstrated both
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Table 3. Subgroup analysis for clinically representative treatment (within-
group random effects)

Variable k g 95% CI (0] P
Country 1.402 0.496
Denmark 2 0.563 0.144-0.982
Norway 5 0.365 0.173-0.556
Sweden 5 0.579 0.192-0.965
Study design 4.598 0.032*
Open trial 5 0.680 0.407-0.953
RCT 7 0.331 0.166-0.496
Level of care 3.087 0.079
Primary 5 0.620 0.323-0.917
Secondary 6 0.312 0.140-0.485

Notes: k = number of comparisons.
*p < 0.05.

Table 4. Meta-regression analysis of potential moderators of treatment
outcome (within-group analysis)

Variable k Point est. z P

Quality 12 0.003 0.09 0.926
N start 12 0.001 0.82 0.412
Female % 12 —0.175 —0.17 0.864
Age mean 12 0.003 0.16 0.876
Attrition 11 0.161 0.18 0.855
Excluded 10 0.033 0.04 0.964
Weeks after start of treatment 11 —0.001 —0.14 0.890
Publication year 12 —0.007 -0.22 0.823

Notes: k = number of comparisons. Publication year = years after first
study, namely, 2013.

higher ES (g = 0.68, p < 0.001) and also greater heterogeneity
(dff4], O =53.10, p <0.001, »=92%) compared to RCTs
(g =033, p<0.001, dff6], O = 14.57, p = 0.024, P = 59%).
When one outlier was removed (Elfstrom, Evans, Lundgren,
Johansson, Hakeberg & Carlsson, 2013) the results demonstrated
the same tendency, but were non-significant (open trials g = 0.56,
RCT g=0.33, Q=217 p=0.141). Statistically significant
differences were not found for country, level of care, or any of the
continuous variables in the meta-regression analysis including
study quality (see Table 4).

DISCUSSION

This review demonstrated a great variability in what constituted
clinically representative therapy, TAU, and resulted in a small to
moderate within-group ES (g = 0.49). It also showed high
heterogeneity, which partially was explained by research design
(higher effects in open trials, smaller in RCTs). Compared to a
broad set of interventions, TAU was only marginally less effective
(g = —0.21, adjusted for potential publication bias g = —0.06).
Further, follow-up scores were not significantly different from
post-treatment scores. The results should be interpreted with
caution and not as the true effect of clinically representative
therapy in the Nordic countries, as there is a need for more
studies of higher methodological quality.

The results demonstrated a variety of methodological qualities,
and a plethora of patient characteristics, professional backgrounds

and treatments were reported in these, assumed to be, clinically
representative therapies within the Nordic countries. However,
more than half of the studies did not provide information on what
intervention the psychological treatment consisted of, and half of
the comparative studies did not provide mean number of sessions
of both intervention and TAU. In addition, assessment for
publication bias indicated potentially missing studies of TAU with
higher ES. Further, high heterogeneity of ES is a finding in line
with previous meta-analyses of TAU (Wampold er al., 2011;
Watts et al., 2015). Still, no study in the present review examined
TAU on its own as the primary intervention, which is noteworthy,
considering the widely recognized knowledge gap on routine
treatment (Hewlett & Moran, 2014). However, this review used
strict inclusion criteria, which excluded articles examining other
routine treatments, and this may have biased the results.

TAU in the Nordic countries demonstrated weaker within-
group ES (g =0.49) than EBT in IAPT (d = 0.87-0.88;
Wakefield et al., 2021). Thus, TAU seems to be less effective
than evidence-based treatments, but compared to a broad set of
interventions, the difference could be negligible, especially when
adjusting for a potential publication bias. One excluded but highly
relevant study (Nordmo, Senderland, Havik, Eilertsen, Monsen &
Solbakken, 2020) reported a larger effect size (d = 0.85) for
patients treated between 1995-2008, who received a considerably
higher number of sessions (mean of 51) than the included studies
(range 4-27). This could indicate that a larger dose of
psychotherapy is associated with increased effects. As noted by
Shadish e al. (2000), study outcomes may vary depending on
treatment dose as well as sample- and treatment characteristics.
The effect size reported by Shadish ez al. (2000), d = 0.41, which
resembles the effect found in our study, may thus be representable
for routine outpatient psychiatric facilities in the Scandinavian
countries today, but as illustrated by the Nordmo et al. study, this
effect could vary depending upon treatment duration.

Adding to the already acknowledged efficacy-effectiveness gap,
this meta-analysis demonstrated a significant difference in ES in
favor of studies conducted in open trials, in contrast to other
meta-analyses (e.g., Shadish et al., 2000). It has been said that the
ES of effectiveness studies could easily be overestimated, for
example, due to regression towards the mean and spontaneous
remissions (Cuijpers, Weitz, Cristea & Twisk, 2017). However,
using within-group comparisons, the same confounding factors
apply to efficacy studies.

Limitations

The heterogeneity of TAU, as demonstrated both in the systematic
review and meta-analysis could arguably undermine the certainty
of the results. Although this meta-analysis included more studies
than median number of studies found in the Cochrane library, the
P statistics is both prone to be imprecise and biased in small
meta-analyses (von Hippel, 2015). While our results had a
comparable between-size I* statistics compared to other TAU
meta-analyses, it also indicates something else: Nordic mental
health care could be very unequal, which contradicts the very
presumption of egalitarian health care systems.

All Nordic countries were represented in the search strategy,
but we identified no matching articles from Iceland and Finland.
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Thus, only Scandinavian studies were synthesized. The database
SveMed+ was only available for Scandinavian gray literature and
was no longer updated as of January 2020. Although no gray
literature was found eligible in the present study, there was a risk
of not retrieving potential non-peer reviewed literature.

Additionally, due to low power, moderator analysis of many
potentially confounding variables was not conducted, such as for
instrument information (e.g., language of instruments), patient
characteristics (e.g., diagnosis), or treatment information (e.g., use
of pharmacotherapy or number of sessions). The latter has been
demonstrated to be significantly associated with ES in one of the
few meta-analyses on clinically representative therapies (Shadish
et al., 2000). Also, many variables were presented in different
ways, such as education, working status, and medication, which
resulted in insufficient information for subgroup comparisons.
Moreover, the subgroup analysis that was conducted may have
been underpowered, which poses a risk of both alpha and beta
errors. Therefore, non-significant findings of moderators in the
current study must be interpreted with caution.

The present meta-analysis included studies with generic
measures of symptom severity, which may have affected the
results. Generic measures have been suggested justified for
comparisons across diagnostic groups but are also associated with
less precision and lower estimates of ES than specific measures
(de Beurs, Vissers, Schoevers, Carlier, van Hemert &
Meesters, 2019; Shadish ez al., 2000).

CONCLUSION

To the best of our knowledge this is the first review to
systematically assess clinically representative TAU in a restricted
geographical area. Unlike previous meta-analyses, this study
applied a stricter definition of TAU, and only studies with
heterogeneous clinical samples and treatments were included.
Although limited to the Nordic countries, this study demonstrated
the ambiguity of TAU, but also its effect compared to other
comparable meta-analyses.

Although with limitations, this review and meta-analysis may
not only serve as a benchmarking study of clinical effect in
mental health treatment for CMHP within the Nordic region, but
also an in-depth examination of the nature of TAU within a
region that shares many commonalities within the mental health
sector. Considering the widespread use of TAU in clinical
practice, and also the lack of research on it, there is a need for a
pivotal change in research attitude toward routine treatment.
Further research is warranted, to increase the understanding of the
most commonly delivered treatment by the majority of mental
health professionals, to the majority of patients.
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Abstract

Objective: The aim of this study was to test factor structure, measurement invariance, and concurrent validity of the
nine item Patient Health Questionnaire-9 (PHQ-9) and the seven item Generalized Anxiety Disorder scale-7 (GAD-7) in
a heterogeneous outpatient sample.

Method: Outpatients completed the PHQ-9, GAD-7, and the Working Social Adjustment Scale (WSAS) before starting
treatment. Study design was cross-sectional, with convenience sampling. The total sample consisted of 831 partici-
pants (61% women).

Results: Both PHQ-9 and GAD-7 demonstrated better fit statistics with two-factor and bifactor solutions consisting
of a cognitive and somatic factor. Omega hierarchical was .78 for PHQ-9 and .81 for GAD-7. Both instruments achieved
scalar invariance across gender, diagnosis, and comorbidity. However, the somatic factors demonstrated poor discri-
minant validity. These factors are not well separatable and risks being too similar if used together. The general factors
of both instruments were most associated with functional impairment, although PHQ-9 demonstrated a stronger
association with WSAS (y= 74, r’ = 62) than GAD-7 (y=.54, > = 32). Using latent mean difference, women and
patients with comorbidity had significantly higher scores of both depression and anxiety.

Conclusion: This study shows that the PHQ-9 and GAD-7 may be used as one-dimensional instruments in clinical
settings. Tests for measurement invariance supported that both measures are understood and interpreted compara-
bly across gender and diagnostic subgroups.

Keywords: PHQ-9, GAD-7, Factor structure, Measurement invariance, Reliability, Validity

Standardized outcome measures have been promoted for
at least half a century in the mental health field [1]. Two
instruments currently at the center of attention are the
Patient Health Questionnaire-9 (PHQ-9) [2] measuring
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depression, and the Generalized Anxiety Disorder scale-7
(GAD-7) [3] measuring anxiety. These instruments have
been proposed to be included in core-sets of measures in
clinical research [4, 5]. However, these recommendations
has also been criticized, amongst other reasons due to
conflicting results regarding factor structures, uncertain-
ties about how well the results generalize across groups,
and little available knowledge on their transferability to
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clinical contexts [6]. As a result, there is limited evidence
on the adequacy of using these instrument with clinical
heterogenous populations, where they also are used the
most [6].

Others acknowledge that these instruments are becom-
ing frequently more applied in research and clinical con-
texts, but emphasizes the importance of measuring other
aspects of mental health as well, such as level of func-
tioning [1]. Therefore, factor structures, generalizabil-
ity across different patient groups, and relationship with
functional impairment for PHQ-9 and GAD-7 in adult
outpatients with mixed psychiatric disorders will be in
focus for this study.

Many different factor structures have been suggested
for PHQ-9 [7]. However, the inconsistencies in research
findings can be a product of sample properties [8] and
methodology [9]. Results from confirmatory factor
analysis (CFA) using psychiatric outpatient populations
with mixed disorders are sparse. For example, only one
out of 33 articles in a recent systematic review included
such heterogenous psychiatric outpatient sample [7]. In
that particular study, the proposed factor-solution was
a two-factor model of the PHQ-9, comprising a cogni-
tive factor and a somatic factor [10]. Still, the usefulness
of such two-factor solution has been disputed, amongst
others due to a strong correlation between the factors
[11]. Therefore, PHQ-9 have been suggested suitable with
a bifactor-(S — 1) model assessing patients at risk, or with
diabetes in India [12]. This modification of the classic
symmetric bifactor model has been proposed as a solu-
tion for anomalous results due to single-level sampling
and it also increases the interpretability due to using a
reference domain [13].

Discussions have been similar regarding GAD-7. For
heterogenous outpatient samples, both unitary models
constrained with correlated residuals [14, 15], and two-
factor solutions have been suggested [16]. The latter
study demonstrated a two-factor model of GAD-7 using
exploratory factor analysis (EFA), which consisted of a
cognitive and a somatic factor, just like previous research
on PHQ-9 [16]. Further, GAD-7 has also been suggested
suitable with a bifactor-(S — 1) model but limited to the
population mentioned above [12].

To justify comparisons between patient groups, tests of
measurement invariance (MI) should demonstrate equal-
ity of indicator thresholds, or so-called scalar invariance
[17]. MI implies restrictions in a hierarchical manner of
a model, to point out whether and where properties of an
instrument differ across groups. For example, if crying
is more strongly associated with depression for women
than men, an instrument measuring a latent construct of
depression with an item about crying could risk biased
results, and assumably not achieve scalar invariance [18].
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A systematic review of MI of PHQ-9 presented support
for scalar invariance across gender in several studies [7],
including a psychiatric outpatient population with mixed
disorders [10]. This has also been proposed for GAD-7, in
a study with an heterogenous outpatient population [15].
Thus, with heterogenous psychiatric outpatients, both
instruments have demonstrated scalar invariance for
gender, or so-called gender invariance. However, there is
still limited evidence for the Norwegian versions.

In addition to M], it is important to evaluate the associ-
ation between symptoms of depression and anxiety with
functional impairment, as a way to test their usefulness
in clinical contexts. A close relationship between symp-
toms of depression and anxiety with functional impair-
ment is often implicitly assumed, but rarely tested [19,
20]. However, one review reported a moderate correla-
tion between symptoms of depression and functional
impairment [19] and another review reported a weak
association between symptoms of anxiety and functional
impairment [20]. Accordingly, symptoms of depression
seem to be more associated with functional impairment
than symptoms of anxiety. One commonly used instru-
ment that measures functional impairment is the Work
and Social Adjustment Scale (WSAS) [21]. It has been
demonstrated with a unitary factor structure and sca-
lar invariance across gender [22]. Studies have reported
higher correlation between WSAS and PHQ-9 than
WSAS and GAD-7, even when these were specified with
a cognitive and a somatic factor each [23]. However, such
relationships have rarely been investigated using Struc-
tural Equation Modeling (SEM).

In the current study, the factor structures of PHQ-9
and GAD-7 will be examined using CFA, where both
one-, two- and bifactor models will be tested. Measure-
ment properties across gender, diagnosis, and comor-
bidity will be evaluated with respect to MI, and the
concurrent validity with WSAS will be investigated using
SEM. Based on previous research, we hypothesize that
two-factor models composed of a cognitive and a somatic
factor will fit both instruments best. We expect to
achieve scalar invariance across different patient groups
for both instruments and that symptoms of depression
will predict functional impairment to a greater extent
than symptoms of anxiety.

Method

Sample

This study was based on data from a psychiatric outpa-
tient clinic in Trondheim, Norway. Patients was referred
by general practitioners, or other mental health clinics.
Patients completed all instruments before starting treat-
ment. Data was collected using a digital platform from
February to November 2020 and informed consent was
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given electronically. There were no exclusion criteria, but
patients diagnosed with some specific disorders (e.g. psy-
chosis and obsessive-compulsive disorder) received out-
patient treatment elsewhere and was not represented in
this sample. A total of 857 patients consented to partici-
pate, 145 declined. Fifteen patients completed the forms
twice and the most recent was removed.

Forty-three of the patients did not answer all items.
Out of these, 26 did not answer at least one question on
one of the three instruments (mean age 33.44years, 18
women), and were removed. The final sample consisted
of 831 patients, with a mean age of 30.03 years (SD=9.99,
median=27, range=18-72), and 510 were women
(61%).

Data for ICD-10 diagnoses was extracted in November
2020. This led to no available diagnosis for some patients
that just started therapy. In this sample, 638 (77%) of the
patients were diagnosed with an ICD-10 Mental and
behavioral diagnosis at the time of data extraction. More
women than men had been diagnosed (see Table 1). The
most frequent diagnoses were mood disorders (37%)
and anxiety disorders (34%). A total of 193 (23%) had
comorbid diagnoses (with two or more ICD-10, chapter 5
subsections diagnosis), and of these, 99 (12%) were diag-
nosed with both a mood disorder (F30-F39) and an anxi-
ety or stress disorder (F40-F49).

A majority of the patients scored over cut-off for
depression and anxiety (> 10 for sum-score of PHQ-9
and GAD-7; see Table 1). Women scored statistically
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significantly higher on GAD-7 and were more associated
with scoring greater than cut-off for both PHQ-9 and
GAD-7.

Patients with a mood disorder and not an anxiety dis-
order (n=211) scored significantly higher and more
often over cut-off on PHQ-9, and higher on WSAS, than
patients with an anxiety disorder and not a mood disor-
der (n=185; PHQ-9t=3.35, p<.001, ’=6.27, p=.012;
WSAS t=4.05, p<.001). Patients with an anxiety dis-
order and not mood disorder scored higher on GAD-
7, although not significantly more often over cut-off
(GAD-7t=—2.26, p=.024, Y’ =1.72, p=.189).

Patients with comorbid diagnosis (#=193) scored
significantly higher, and more often over cut-off on all
instruments compared with patients diagnosed with
only one diagnosis (n=445; PHQ-9t=—-4.95, p<.001,
x’=15.88, p<.001; GAD-7t=—4.02, p<.001, y’=13.61,
p<.001; WSAS t=—2.60, p=.001).

Instruments

The nine item Patient Health Questionnaire-9 (PHQ-9)
measures severity of depression and can also be used as
a diagnostic tool [2]. It comes with a diagnostic algo-
rithm but using sum-score and applying a cut-off >10
has been suggested to be more sensitive for detecting
depression [24]. PHQ-9 uses a 4-point Likert scale rang-
ing from O (not at all) to 3 (almost every day). Its psy-
chometric properties have been widely tested [25-27],
and it has demonstrated good properties as a severity

Table 1 Characteristics of 831 patients on diagnostic, symptoms, and functioning including comparisons between women and men

Total Women Men t/x? p
(n=831) (n=510) (n=321)
Demographics
Age 30.03 (9.99) 29.53(9.78) 30.81(10.28) —1.79 072
Single 430 (52%) 240 (47%) 190 (59%) 1161 <001
Sick leave 211 (25%) 130 (25%) 81 (25%) 0.01 934
ICD-10 diagnoses
Undiagnosed 193 (23%) 97 (19%) 96 (30%) 13.10 <001
Mood disorders, F30-F39 310 (37%) 188 (37%) 122 (38%) 011 740
Anxiety/stress disorders, F40-F48 284 (34%) 194 (38%) 90 (28%) 8.76 003"
Hyperkinetic disorders, F90-FO8 134 (16%) 75 (15%) 59 (18%) 1.97 61
Personality disorders, F60-F69 84 (10%) 61 (12%) 23 (7%) 4.99 026"
Two sections or more 193 (23%) 119 (23%) 74 (23%) 0.01 926
Sum-score
PHQ-9 15.82(5.71) 16.12(5.61) 15.35 (5.85) 1.89 059
> 10 700 (84.24%) 442 (86.67%) 258 (80.37%) 587 015"
GAD-7 1214 (4.89) 12.66 (4.85) 11.30 (4.83) 397 <001™
>10 566 (68.11%) 366 (71.76%) 200 (62.31%) 8.12 004”

Note. Results presented include four of the most common ICD-10, chapter 5 sections from the sample. Age, and sum-score are presented as mean (SD). Single, sick

leave, ICD-10 diagnoses and over cut-off are presented with number (%)
" p<.05 "p<.01,""p<.001
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measure in a large psychiatric sample [10]. Psycho-
metric properties of the Norwegian version have been
tested with adolescents and adult women with and
without eating disorders [28, 29].

The seven item Generalized Anxiety Disorder scale-7
(GAD-7) [3] was developed to detect and measure sever-
ity of generalized anxiety disorder. However, it has been
demonstrated to perform well as a measure of other anxi-
ety symptoms as well [16, 30]. The GAD-7 uses an identi-
cal 4-point Likert scale as the PHQ-9. It is considered to
be a reliable and valid measure of anxiety symptoms in
heterogenous psychiatric outpatients, amongst others in
Norway and the U.S. [14, 16]. Both PHQ-9 and GAD-7
are available in several languages [31].

The Work and Social Adjustment Scale (WSAS) [21]
measures functional impairment. It consists of five items
that assess impairment of daily functioning (work, home
chores, social leisure, private leisure, and relationships)
that are rated on a 9-point Likert scale from 0 (not at all
impaired) to 8 (very severely impaired). The psychomet-
ric properties of WSAS have been demonstrated in vari-
ous studies, in a Norwegian outpatient setting [22] and in
England, where it is suggested to be a good complement
to PHQ-9 and GAD-7 [32].

Statistical analysis

Stata [33] was used for data preparation and testing
group differences. Mplus version 8.4 [34] was used for
CFA, MI and SEM. Missing items were less than 0.01%
on all variables. Little’s MCAR test showed non-sig-
nificant results (PHQ-9 p=.88, GAD-7 p=.78, WSAS
p=.73), indicating that data were missing completely at
random. No imputations were done.

Weighted Least Squares Means and Variance
adjusted (WLSMV) estimator was used [35], as it is
less prone to bias than other estimators for ordinal data
[36]. Several fit indices were used [17]: )(2 as a measure
of absolute fit, Root Mean Square Error of Approxima-
tion (RMSEA) for parsimony correction, and the com-
parative fit indices Comparative fit index (CFI) and
Tucker-Lewis index (TLI) [37]. Thresholds close to or
below .06 for RMSEA and above .95 CFI and TLI were
used to indicate good fit [38].

A bifactor model was specified using the bifactor-(S —
1) modification, specified with a specific factor, and a ref-
erence domain [13]. Bifactor-(Sc — 1) was estimated with
a specific cognitive group factor and by using the somatic
domain as reference. Bifactor-(Ss — 1) was estimated with
a specific somatic group factor and by using the cognitive
domain as reference.

Internal consistency was measured with composite
reliability, which has been proposed as a superior alterna-
tive to other measures [39]. A value between .7 and .9 was
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used for satisfactory internal consistensy. Discriminant
validity was calculated with confidence intervals in CFA,
using standardized Upper Limit 95% confidence intervals
(UL) for correlation between the factors. UL<0.8 indi-
cates no problem, 0.8-0.9 indicates marginal problems,
0.9-1.0 indicates moderate problem and above 1.0 indi-
cates severe problems [39].

Omega hierarcical was estimated [40], and omega
hierarchical above .8 was interpreted to indicate a pri-
marily one-dimensional construct [41]. Additionally,
one-dimensionality was also interpreted if omega hier-
archical for the general factor was over .7, percent of
uncontaminated correlations (PUC) was lower than .8
and explained common variance (ECV) of the general
factor was over .6 [41].

Measurement Invariance (MI) was evaluated sequen-
tially, for configural, metric and scalar invariance, where
each step implied more equality constraints. Configural
invariance was achieved if the pattern of free and fixed
loadings across gender was equivalent, i.e. number of fac-
tors and indicator-factor patterns were considered the
same across men and women [17]. If configural invari-
ance was supported, metric invariance was tested next,
where factor loadings were constrained equally. If metric
invariance was achieved, scalar invariance was evaluated
by constraining item thresholds to be equal across the
groups. Scalar invariance implies that differences in latent
means are not biased and may be considered to be true
differences between genders. We followed the recom-
mendations by Millsap and Yun-Tein [42] and Pendergast
with colleagues [43] for testing MI with ordered-categor-
ical measures. The Mplus DIFFTEST function was used
for comparison of model fit [33]. However, using ACFI
>—.01 and ARMSEA <.015 has been suggested to be
superior for evaluate MI, than relying on non-significant
Ay? [44]. Thus, ACFI and ARMSEA was used for thresh-
old guidance. For concurrent validity, latent path mod-
eling with SEM was used with bifactor-(S — 1).

Results
Factor structure
Unitary factor solution of the PHQ-9 resulted in non-
satisfactory fit statistics (model 1 in Table 2). PHQ-9
demonstrated better fit statistics with a two-factor solu-
tion and was accepted without modifications (model 2 in
Table 2). The two-factor solution of PHQ-9 consisted of a
cognitive factor of depression: PHQc (items 1, 2, 6, & 9),
and a somatic factor of depression: PHQs (items 3, 4, 5,
7, & 8). Both PHQ-9 bifactor-(S — 1) models resulted in
similar goodness of fit as the two-factor solution (model
3 and 4 in Table 2).

A unitary factor solution for GAD-7 showed poor
model fit (model 5 in Table 2). GAD-7 was also tested
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Table 2 Goodness of fit for Confirmatory factor analysis of PHQ-9, GAD-7 and WSAS (n=2831)

Model Ve df RMSEA [90% Cl] CFI TLI

Total
1. PHQ-9 single factor 341080 27 118 .107-.130] 937 916
2. PHQ-9 two-factor 105.070" 26 1060 [.049-.073] 984 978
3. PHQ-9 bifactor-(Sc - 1) 101667 23 064 [.052-.077] 984 975
4, PHQ-9 bifactor-(Ss - 1) 103436 22 067 [054-.080] 984 973
5.GAD-7 single factor 183.1177 14 121 1.105-.136] 976 964
6. GAD-7 single factor mod.! 50.288"" 11 066 [048-.084] 994 989
7. GAD-7 two-factor 61.920™ 13 067 [.051-.085] 993 989
8. GAD-7 two-factor mod. 45815 12 058 [041-077] 995 991
9. GAD-7 bifactor-(Sc - 1) 42805 10 063 [044-.083] 995 990
10. GAD-7 bifactor-(Ss - 1) 50.288"" 1 066 [048-.084] 994 989
11. WSAS single factor 1383217 5 179 [.154-.205] 953 906
12.WSAS mod.? 14.235™ 4 055 [.026-.088] 996 991
13.WSAS mod.? & PHQ-9 bifactor-(Sc - 1) 274640™ 70 059 [.052-.067] 976 968
14.WSAS mod.> & PHQ-9 bifactor-(Ss — 1) 274386™" 69 1060 [.053-.067] 975 968
15.WSAS mod.> & GAD-7 bifactor-(Sc - 1) 180.710™" 47 1059 [050-.068] 985 979
16. WSAS mod.> & GAD-7 bifactor-(Ss - 1) 195707 48 061 [052-.070] 983 977

Note. df = degrees of freedom. Bifactor-(Sc - 1): cognitive group factor, with somatic domain as reference. Bifactor-(Ss — 1): somatic group factor, with cognitive
domain as reference. 'Items 4, 5, and 6 correlated residuals. 2Items 2 and 3 correlated residuals. *Items 3 and 5 correlated residuals. *“p <.001

for a unitary factor solution, with a proposed somatic
factor (items 4, 5, & 6) as correlated residuals (model
6 in Table 2). This latter solution provided acceptable
model fit, although over the RMSEA treshold of < .06.
A two-factor solution yielded similar model fit as model
6 (model 7 in Table 2). Modification indices indicated
a substantial residual covariance between item 2 and
item 3 (Standardized Expected Parameter Change index
[Stdyx E.P.C] .492) of the two-factor solution. Allowing
these residuals to covary (6=.34, p<.001) resulted in an
overall good fit, and this model was accepted (model 8
in Table 2). The model consisted of a cognitive factor of
anxiety: GADc (items 1, 2, 3, & 7; with correlated resid-
uals between item 2 & 3) and a somatic factor of anxi-
ety: GADs (items 4, 5, & 6). Both GAD-7 bifactor-(S — 1)
resulted in similar goodness of fit as the two-factor solu-
tion (model 9 and 10 in Table 2).

WSAS was also tested with CFA, to assess its suitabil-
ity to evaluate concurrent validity of PHQ-9 and GAD-7.
A unitary factor model resulted in unsatisfactory fit sta-
tistics (model 11 in Table 2). Modification indices indi-
cated a substantial residual covariance between item 3 &
item 5; Stdyx E.P.C .51). Allowing error terms to correlate
(Stdyx total 6=.37, p<.001) yielded a good fit (model 12
in Table 2). CFA with WSAS correlated with the PHQ-9
and GAD-7 bifactor-(S — 1) demonstrated good fit statis-
tics for the total sample (model 13—16 in Table 2).

Standardized factor loadings for PHQc were between
A=.91 (item 2) and A=.70 (item 9), and for PHQs

between A =.77 (item 4) and 1 =.60 (item 8). For GADc it
varied between 1 =.88 (item 1) and 1=.73 (item 7), and
for GADs it varied between 1 =.85 (item 4) and 1=.54
(item 6). Composite reliability for PHQc was .87 and .80
for PHQs. For GADc it was .90 and for GADs .73. All fac-
tor loadings were above .5 and composite reliability were
greater than .7, thus demonstrating acceptable loadings
and internal consistensy reliability between indicator var-
iables. The correlation between the factors in PHQ-9 and
GAD-7 were all strong (PHQc with PHQs: ¢ =.74, S.E.
= .03, UL=.79; GADc with GADs: ¢=.80, S.E. = .03,
UL=.85). The cognitive factors demonstrated weaker
correlation with each other (¢ =.67, S.E. = .03, UL=.72)
than the somatic factors with each other (¢ =.84, S.E. =
.03, UL=.90). The weakest correlations were between
the PHQc with GADs (¢ =.57, S.E. = .04, UL=.64), and
PHQs with GADc (¢ = .67, S.E. = .03, UL=.73).

Test for dimensionality resulted in mainly one-dimen-
sional results for the general factors, with some minor
issues (see Table 3). Omega hierarchical for PHQ-9 bifac-
tor-(Sc — 1) were below .8, but the PUC and ECV-values
justified a one-dimensional interpretation, albeit with
some indication of multidimensionality (omega hierar-
chical=.78, PUC=.83, ECV=.76). Comparable results
were found for PHQ-9 bifactor-(Ss — 1) (omega hierarchi-
cal=.77, PUC=.72, ECV =.78), and for GAD-7 bifactor-
(Sc — 1) (omega hierarchical =.76, PUC=.71, ECV =.75).
For GAD-7 bifactor-(Ss — 1) the omega hierarchical was
above .8, and thus interpreted as mainly one-dimensional
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Table 3 Standardized factor loadings and omega hierarchical for PHQ-9 and GAD-7

Items GeneralC SpecificC GeneralS SpecificS General mean
phql Little interest or pleasure [...] 600 .509 798 699
phag2 Feeling down, depressed, or hopeless .599 657 425 512
phg3 Trouble falling [....] asleep, or sleeping too much 775 591 .500 683
phg4 Feeling tired or having little energy 661 913 457 787
phg5 Poor appetite or overeating 631 A4 375 536
phg6 Feeling bad about yourself [...] 667 450 519 593
phqg7 Trouble concentrating on things [...] 587 755 464 671
phg8 Moving or speaking slowly [...] or the opposite[...] 631 454 460 543
phg9 Thoughts that you would be better off dead [...] 492 507 695 594
PHQ-9 Omega Hierarchical 784 392 770 302 777
gad1 Feeling nervous [...] 712 452 851 782
gad2 Not able to stop worrying 662 605 887 775
gad3 Worrying too much about different things 665 613 894 .780
gad4 Having trouble relaxing 855 674 360 765
gad5 Being so restless that it is hard to sit still 643 484 683 564
gad6 Becoming easily annoyed or irritable 542 442 249 492
gad7 Feeling afraid [....] 604 371 716 660
GAD-7 Omega Hierarchical 761 338 850 294 806

Note. GeneralC General factor using somatic domain as reference, SpecificC Specific cognitive factor, GeneralS General factor using cognitive domain as reference,

SpecificS Specific somatic factor

(omega hierarchical=.85, PUC=.86, ECV=.85). The
mean omega hierarchical was .78 for PHQ-9, and .81 for
GAD-7.

Measurement invariance

Scalar invariance was achieved across genders, diagno-
ses, and comorbidity for all bifactor-(Sc — 1) solutions
of PHQ-9 and GAD-7 (Table 4). Thus, with cut-off val-
ues of ACFI >—.01 and ARMSEA <.015, this demon-
strated equality of factor loadings, equality of indicator
tresholds, and equality of indicator residuals. PHQ-9 for
patients with a diagnosis of depression versus patients
with an anxiety disorder diagnosis demonstrated issues
with achieving configural invariance according to the
RMSEA value. However, the CFI-value was above the
treshold and interpreted as supporting configural invari-
ance. Latent mean differences (LMD) using bifactor-(Sc
— 1) resulted in significantly higher scores on PHQ-9
for women (LMD =.38, SE=.09, p<.001), and patients
with comorbidity (LMD = .40, SE=.11, p<.001), but no
significant differences between depression and anxiety
diagnoses were found (LMD=.21, SE=.12, p=.083).
Comparable results were found for GAD-7, with signifi-
cantly higher scores for women (LMD =.37, SE=.09,
»<.001), patients with comorbidity (LMD =.37, SE=.11,
p<.001), with non-significant results for depression vs.
anxiety (LMD =-.22, SE=.17, p=.115).

Concurrent validity with WSAS

WSAS regressed on bifactor-(S — 1) models of PHQ-9
and GAD-7 each resulted in significant coefficients for
the full sample (see Fig. 1). The general factors demon-
strated stronger associations with functional impairment
than the cognitive and somatic factors, and PHQ-9 dem-
onstrated a stronger association with functional impair-
ment than GAD-7 (WSAS regressed on general factor
mean PHQ-9 y=.74, r* = .62; WSAS regressed on general
factor mean GAD-7 y=.54, r*=.32). WSAS regressed on
the general bifactor-(Sc — 1), resulted in higher associa-
tions with PHQ-9 (women y=.82, r*=.78, men y=.70,
r*=.53; anxiety y=.52, r*=.65, depression y=.41,
»=.49; no comorbidity y=.74, *=.61, comorbidity
y=.62, r*=.53) than GAD-7 (women y=.54, r*=.39,
men y=.50, ¥*=.28; anxiety y=.67, r*=.46, depression
y=.44, r*=.24; no comorbidity y=.52, r?=.31, comor-
bidity y=.39, *=.21).

Discussion

The aim of this study was to test the factor structure
and measurement invariance of PHQ-9 and GAD-7 in
a heterogeneous psychiatric outpatient sample. We also
examined the concurrent validity of PHQ-9 and GAD-7
with functional impairment, measured with WSAS,
across gender. Firstly, the results supported a two-fac-
tor solution for both PHQ-9 and GAD-7, consisting of
a cognitive and a somatic factor for each measure. This
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Table 4 Measurement invariance using bifactor-(Sc - 1) solution of PHQ-9 and GAD-7
X (df) CFI RMSEA [90% Cl] A x? (df) 14 ACFI ARMSEA
Gender
PHQ-9
Configural 120.690 (46) 985 .063 [.049-.076] - - - -
Metric 117.193 (57) 988 .050 [.037-.063] 8210(11) 694 003 —-.013
Scalar 130459 (73) 989 .044 [.031-.055] 18611 (16) .289 001 —.006
GAD-7
Configural 59.039 (20) 994 069 [.049-.089] - - - -
Metric 70.058 (29) 994 058 [.041-.076] 17.209 (9) 046 .000 -0
Scalar 68.998 (41) 996 041 [023-.057] 4492 (12) 973 002 —-017
Depression vs. Anxiety
PHQ-9
Configural 108401 (46) 969 083 [.063-.103] - - - -
Metric 128598 (57) 980 063 [.048-.077] 26.805 (11) 005 on —.020
Scalar 144.209 (73) 980 .055 [.042-.069] 20402 (16) 203 .000 —.008
GAD-7
Configural 26.786 (20) 998 .041 [000-.079] - - - -
Metric 38262 (29) 997 .040 [.000-.072] 12.163 (9) 204 —.001 —.001
Scalar 58513 (41) 994 047 [.012-.072] 20473 (12) 059 —.003 007
Comorbid vs. single diagnsosis
PHQ-9
Configural 105.079 (46) 984 .063 [.047-.080] - - - -
Metric 128598 (57) .980 063 [.048-.077] 26.805 (11) .005 —.004 .000
Scalar 144.209 (73) .980 055 [.042-.069] 20402 (16) 203 000 —.008
GAD-7
Configural 44.238 (20) 996 062 [.037-.086] - - - -
Metric 47.574 (29) 997 .045 [.019-.067] 8.708 (9) 465 001 —.017
Scalar 59.560 (41) 997 038 [.012-.057] 13.513(12) 333 .000 —.007

Note. ACFI > — .01 and ARMSEA < .015 indicates established MI. Gender (n=2831), depression/anxiety (n =396), comorbidity/no comorbidity (n=638)

finding corresponds with previous research with heter-
ogenous outpatient samples [11, 16]. However, tests for
dimensionality of the instruments indicated a general
factor, which demonstrated acceptable fit statistics, in
accordance with previous studies [12].

Secondly, the bifactor solutions PHQ-9 and GAD-7
achieved scalar invariance across gender, diagnosis,
and comorbidity which supports that both instru-
ments measure the same construct for different patient
groups, and hence are suitable for comparing differ-
ences across these.

Thirdly, all factors were significantly associated with
functional impairment, with the general factors account-
ing for most of the variance compared to the cognitive
and somatic factors. However, symptoms of depression
demonstrated stronger associations with functional
impairment than symptoms of anxiety. Thus, PHQ-9 and
GAD-7 demonstrate support for a general factor, albeit
with cognitive and somatic subcomponents, when used
in heterogenous psychiatric outpatients.

The background of this study was limited research
regarding properties of the PHQ-9 and GAD-7 in heter-
ogenous clinical populations. Non-clinical populations
may display greater variance in item scores and therefore
load on a single factor [8]. In contrast, patients in the pre-
sent study were assessed prior to psychiatric treatment,
and therefore the sample represents a more heterogene-
ous population. Previous research has advised against
multidimensional solutions of these instruments, due to
strong factor correlations [11]. Other studies have justi-
fied using a sum-score for PHQ-9 and GAD-7 using the
extracted factors from an EFA in a bi-factor model [9].
However, such model may create a risk of overfitting the
data, and the results could be seriously affected by cap-
tured noise [45].

A strength in present study was examining the factor
structure a-priori, using the same factor structure spec-
ified using a similar population [7]. Additionally, we
specified these underlying subdimensions using a mod-
ified bifactor, well suitable to our data [13]. However,
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Fig. 1 Standardized results from Latent path models (n=831), where all loadings and paths are significant at p<.001, except WSAS regressed on

in the present study patients completed assessment
before treatment, and we therefore examined a more
heterogenous population. Thus, the present study adds
to the knowledge of how to properly specify a bifactor
model in studies with heterogenous patients initiating
treatment.

Some modifications were made to the two-factor solu-
tions, based on both statistical properties and theoretical
justifications. We decided to let the residuals (item 2 and
3 covering Not being able to stop/control worrying, and
Worrying too much) in GAD-7 covary due to their simi-
larities, and let residual covary (item 3 and 5, covering
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Impaired social activities, and Impaired close relation-
ships) in WSAS, which corroborates with previous results
from Norwegian outpatients [22]. The suggested uni-
tary factor solution with correlated residuals regarding
GAD-7 [14, 15] could be criticized for overlooking theo-
retical reasoning. We argue that the correlations between
these (items 4, 5, and 6 covering Trouble relaxing, Being
restless and Being easily annoyed) are essential parts of
the latent anxiety construct (i.e. a somatic factor), hence,
not to be viewed as misfits in the two-factor model. But
the moderate problem with discriminate validity between
this somatic factor of anxiety and the somatic factor of
depression indicate that these constructs are not very well
separatable. And the low factor loadings, and a potential
crossloading (i.e. GAD-7 item 5 and PHQ-9 item 8 both
deal with restlessness), mean that these factors must be
handled cautiously. The high correlations can potentially
lead to multicollinearity problems if used simultanously,
e.g. in multiple regression. If these instruments would be
further revised, our recommendation would be to investi-
gate GAD-7 item 4, 5, 6, i.e. the somatic factor of anxiety.
Regarding the cognitive factors, the weaker correlations
between PHQc and GADc implies that these two factors
explains two different constructs, i.e. a cognitive aspect of
depression and anxiety each.

To the best of our knowledge, no previous studies have
to the same extent examined the association of the fac-
tor structure of PHQ-9 and GAD-7 on functional impair-
ment across patient groups in a heterogenous psychiatric
outpatient population. The results indicate justification
of using these instruments as one-dimensional in clinical
settings for measuring symptom severity. However, the
results suggest the importance of specifying the underly-
ing factor structure when precise estimates are needed.
Further, factorization of these instruments will assess
symptom severity measured by a latent general factor.
These factors are more robust for comparisons across
groups, but the instruments may also be valuable as diag-
nostic tools, or for single item assessment. For example,
we found that PHQ-9 item 9 which assesses suicidal
thoughts loaded the general factor below .6, which still
has a high clinical value.

Several limitations to this study should be noted. The
results are limited by the observational nature of the
study. Although few patients declined participation, we
were not able to control their reasons nor background
data due to research ethical concerns for patients who
did not consent to participation. Furthermore, patients
were diagnosed in a non-controlled environment, hence,
no inter-rater reliability was available, and follow-up
assessment is not reported.

Another noteworthy point is that when estimating
the bifactor-(S — 1), the general factor was defined
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by the reference domain. MI and LMD was estimated
using somatic domain as reference, thus the scores
of the general factor could be interpreted as somatic
symptoms corrected for measurement error. Thus,
MI and LMD could also be calculated with the cog-
nitive domain as a reference. It is suggested for fur-
ther studies, to do multiple sampling for overcoming
the problems with anomalous results using symmet-
ric bifactors if such solution are preferred. However,
a symmetrical bifactor will also create ambiguous
interpretations [13, 45].

Additionally, using a longitudinal design could deter-
mine the suitability of using the instruments over time.
Examining for example individual differences and clinical
subgroups over time would improve the clinical utility of
these instruments in treatment of mental illness.

Conclusion

The results of this study show that PHQ-9 and GAD-7
may be conceptualized as one-dimensional instru-
ments, with underlying subdimensions of both cognitive
and somatic factors. We found support for measure-
ment invariance across gender, diagnostic subgroups
and comorbidity, which means that the instruments are
interpreted equally among these groups of patients. The
higher associations between functional impairment and
symptoms of depression highlights the importance with
this relation.

Thus, one-dimensionality was supported, and an aggre-
gated score can be justified in clinical settings. However,
when precise estimation is needed, such as in psychomet-
ric studies with heterogeneous psychiatric populations,
our results suggest that the underlying subdimensions
should be specified. In conclusion, our study lends fur-
ther support for the use of PHQ-9 and GAD-7 for assess-
ment of symptoms of depression and anxiety in patients
with mental illness.
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Abstract

Background Patient-reported outcome measures (PROM) provide clinicians with information about patients’
perceptions of distress. When linked with treatment and diagnostic registers, new information on common mental
health disorders (CMHD) and service use, may be obtained, which might be useful clinically and for policy decision-
making. This study reports the prevalence of CMHD and their association with PROM severity. Further, subgroups
of self-reported symptoms of depression and anxiety were examined, and their association with clinician-assessed
mental disorders, functional impairment, and service use.

Methods In a cohort study of 2473 (63% female) outpatients, CMHD was examined with pre-treatment scores of self-
reported depression and anxiety, and the number of assessments and psychotherapy appointments one year after
treatment start. Factor mixture modelling (FMM) of anxiety and depression was used to examine latent subgroups.

Results Overall, 22% of patients with a CMHD had an additional comorbid mood/anxiety disorder, making the
prevalence lower than expected. This comorbid group reported higher symptoms of anxiety and depression
compared to patients with non-comorbid disorders. FMM revealed three classes: “anxiety and somatic depression”
(33%), ‘mixed depression and anxiety” (40%), and “‘cognitive depression” (27%). The anxiety and somatic depression
class was associated with older age, being single and on sick leave, higher probability of depressive-, anxiety-,

and comorbid disorders, having more appointments and higher functional impairment. Although the cognitive
depression class had less somatic distress than the mixed depression and anxiety class, they reported more functional
impairment and had higher service use.

Conclusion The results show that higher levels of somatic symptoms of depression could both indicate higher and
lower levels of functional impairment and service use. A group of patients with high somatic depression and anxiety
was identified, with severe impairment and high service needs. By gaining insights into CMHD factors'relation with
clinical covariates, self-reported risk factors of depression and anxiety could be identified for groups with different
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levels of aggravating life circumstances, with corresponding service needs. These could be important symptom

targets in different groups of patients.

Keywords Patient-reported outcome measures, Latent class analysis, Factor mixture models, Common mental

« disorders, Comorbidity

Introduction

Patient-reported outcome measures (PROM) have been
increasingly applied to encourage patient involvement
[1]. PROM can be helpful in the diagnostic process of
common mental health disorders (CMHD) [2] and is
often implemented to facilitate service planning [3].
Since accessible quality indicators about patients’ needs
often are rudimentary and lack diagnostic and symptom-
atic information [4], PROM data could help providers to
facilitate person-centred services [1, 2].

Although linking PROM with register data is unde-
rutilized, important knowledge about patients may be
obtained by connecting these sources of information
[3]. One potential outcome of combining PROM- and
register data is to increase the knowledge about specific
groups of patients, such as those with comorbid disor-
ders. Compared to patients with non-comorbid CMHD,
patients with comorbidity have been associated with
higher service utilization, higher symptom severity, and
higher levels of functional impairment [5]. One PROM
study that examined comorbidity in outpatient treatment
showed that 45% of patients with an anxiety disorder had
comorbid depression, 64% with post-traumatic stress
disorder (PTSD) had a depressive disorder, and that
comorbid depression was associated with higher symp-
tom severity both before and after treatment [6]. Studies
like these demonstrate the additive value of PROM data
linked with diagnostic registers of CMHD, to provide a
better understanding of specific diagnostic groups of
patients.

PROM-data has the additional capability of providing
organizations with information about patients useful for
decision-making purposes and allocation of resources,
however, aggregated data at this level is seldom pub-
lished [7]. Thus, a potential of PROM data is the possibil-
ity offered to analyse symptom severity across the whole
sample, capturing symptom heterogeneity beyond diag-
noses. However, the great heterogeneity in mental health
populations is complicated to address, and various mod-
elling procedures exist—all with strengths and limita-
tions. In a review by Feczko et al. [8], they commented
upon clinical subtypes, dimensional, and computational
models. Although clinical subtypes in diagnostic manuals
could account for some heterogeneity, their descriptive
approach to establishing nosology has been criticized.
Dimensional models have been proposed as more suit-
able in psychiatric research; however, subtypes are often
inevitable when multiple dimensional constructs are

measured simultaneously. Therefore, with technical
developments in recent decades, computational models
have been increasingly applied [8].

Mixture model analysis has become a frequently uti-
lized computational statistical framework to aggregate
symptom heterogeneity into a smaller set of homoge-
neous groups [9]. One model specification, latent class
analysis (LCA), has been used to analyse symptoms of
depression and anxiety simultaneously, and class indi-
cators have identified important sub-samples in non-
clinical adult populations [10-17] and clinical adult
populations [18, 19]. In the latter two studies, three class
solutions were identified, labelled by a gradient of symp-
tom severity, where the higher severity classes were more
strongly associated with CMHD, and with a decreased
association with mild and low severity classes.

LCA, however, has been criticized when applied to
detect homogeneous subgroups of CMHD [20] because
of the strict methodological requirements of local inde-
pendence: class indicators should only depend on the
latent classes and not correlate. This is an unrealistic
requirement for symptoms of depression and anxiety due
to their frequent co-occurrence. The advantage of factor
mixture modelling (FMM) over LCA is that FMM does
not assume conditional independence of latent classes
[21] and therefore has been suggested to be more suit-
able in psychiatric research [9]. Applying FMM with class
indicators of depression and anxiety has been conducted
within general adult populations [22], and for people with
a lifetime episode of depression [23], but rarely within a
clinical mental health setting.

The scope of the current study was two-folded: first, to
examine the one-year prevalence of CMHD in a diagnos-
tic register and their association with patient-reported
symptom severity in a large cross-sectional heteroge-
neous psychiatric outpatient sample. In accordance with
previous research, we hypothesized comorbid mood and
anxiety disorders to be frequently occurring and associ-
ated with higher symptom severity.

Since examining the sample based on clinician-assessed
diagnoses could obscure other clinically relevant associa-
tions of symptom-homogenous clusters of patients, we
continued to assess latent subgroups using FMM. Thus,
the second aim was to identify homogeneous subgroups
based on self-reported symptoms of depression and anxi-
ety and analyse their association with clinician-assessed
mental disorders, functional impairment, and service
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use. Due to the exploratory nature of FMM, the numbers
of identified classes were not hypothesized a priori.

Method

Sample

Norwegian patients requiring non-urgent specialized
mental health treatment are typically referred by their
general practitioners to local psychiatric outpatient clin-
ics for treatment. At one such clinic, electronic PROM
data using the nine-item Patient Health Questionnaire
(PHQ-9) [24], the seven-item Generalized Anxiety
Disorder scale (GAD-7) [25] and the Work and Social

Table 1 Sample characteristics of outpatients (n=2473), and
comparisons between comorbid and non-comorbid disorders

n (%) PHQ-9sum[95% GAD-7 sum
[d)] [95% Cl]
Female 1563 (63) 1569[1541-1598] 1233
[12.10-1257]
Male 910 (37) 14.80[1441-15.19] 11.14
[10.81-1147]
Single 1277 (57) 1588([1557-16.19] 11.82
[11.55-12.09]
Not single 977 (43) 1480[1447-15.13] 1197
[11.69-12.26]
Sick leave 719 (32) 1641[1599-16.84] 1282
[12.46-13.19]
Not sick leave 1520 (68) 1497 [14.71-1524] 1155
[11.32-11.77]
Diagnostic data
Bipolar 125 (5) 16.50 [15.51-17.50] 12.21
[11.38-13.03]
Depression 865(36)  17.57[17.24-17.90] 12.77
[12.46-13.08]
PTSD 245 (10) 16.04[15.34-16.74] 1230
[12.37-13.55]
Anxiety 613 (25) 15.67[15.22-16.11] 1331
[12.96-13.67]
Somatization 92 (4) 15.10[13.96-16.24] 1241
[11.50-13.31]
Mixed anxiety de- 55 (2) 1409 [12.66-15.52] 1147
pressive disorder [10.36-12.59]
Comorbid 333(14) 18.14[17.63-18.66] 13.85
[13.37-14.32]
No CMHD or mixed 832 (35) 13.78[13.39-14.18] 1062
anxiety depressive [10.28-11.00]
disorder

Comparisons between patients diagnosed with comorbid (n=333)
vs. non-comorbid disorders

Bipolar 87(70)  t=216,p=0033  t=217,p=0032
Depression 557 (64)  t=2.31,p=0021 t=553,p<0.001"
PTSD 181(74)  t=445,p<0001"  t=245p=0026
Anxiety 359(59)  t=949,p<0001"  t=330,p=0001"
Somatization 59 (64) t=3.60,p=0.001" t=0.68, p=0.499

Note: Frequency in valid percent. Comorbid disorder was defined as having a
bipolar or depressive disorder and PTSD or anxiety disorder or somatization
disorder. Diagnostic data were available for n=2411 patients

" Statistically significant with Bonferroni adjusted p-value at 0.01
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Adjustment Scale (WSAS) [26] was collected for patients
who started treatment between February 2020 and Febru-
ary 2022. All patients with a first assessment were invited
to participate. Groups of patients with a primary diagno-
sis of obsessive-compulsive disorder (OCD), schizophre-
nia, substance abuse, and elderly patients, were treated
at other specialized units. Out of 2519 patients who con-
sented to participate, patients with missing information
on all self-report questionnaires were excluded (n=46).
The final sample consisted of 2473 outpatients (79% of
the invited participants; see Table 1). Out of the partici-
pating patients, 97% also had available register data with
diagnostic and treatment information.

Measures

Demographic information was extracted for age, gender,
self-reported relationship status, and work status before
treatment started. Diagnostic information in accordance
with the ICD-10 and the number of appointments was
collected until one year after the self-reported symptom
assessment (extraction date in March 2023). Diagnoses
were manually clustered into bipolar, depressive, anxiety,
PTSD, somatization, and comorbid mood/anxiety disor-
der. The comorbid mood/anxiety disorders were patients
with bipolar/depressive disorder and PTSD/anxiety/
somatization disorder. This is equivalent to the ICD-10
categorization of chapter F30 and F40-disorders. A diag-
nostic category was made for patients who were only
diagnosed with mixed anxiety and depressive disorder
(F412). If they had an additional CMHD, they were cat-
egorized into their respective CMHD.

PHQ-9 and GAD-7 were used to measure symptoms
of depression and anxiety, respectively. Both instruments
use a 4-point Likert scale ranging between 0 (not at all)
and 3 (almost every day). Their psychometric proper-
ties have been widely tested, both internationally [27,
28] and in Norwegian outpatient populations [29, 30].
Although both instruments were created to screen for
their respective disorders, they are commonly used to
measure symptom severity and have been recommended
for health outcomes measurement [31].

WSAS was used to examine the degree of functional
impairment [26]. The scale has five items that are scored
on a 9-point Likert scale from 0 (not at all) to 8 (very
severely), with a maximum score of 40. Its psychometric
properties are well established, including among Norwe-
gian outpatients [32].

Statistical analysis

Skewness>2, and kurtosis>4 were used as thresholds for
examining normal distributions. Sum-scores of PHQ-9
and GAD-7 showed acceptable skewness and kurtosis,
thus means (M) with standard deviations (SD) were used
together with one-way analysis of variance (ANOVA)
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with Bonferroni post hoc test for comparisons between
non-comorbid CMHD. Student t-tests were conducted
for comparisons between non-comorbid and comorbid
CMHD. For gender distribution between non-comorbid
and comorbid disorders, Pearson’s x> was used. Due to
multiple comparisons, Bonferroni-adjusted p-values
were applied.

Mplus version 8.8 was used as statistical software for
mixture model analysis [33]. To make use of all avail-
able data, the full-information maximum likelihood was
used with robust estimation (MLR). Missing items for the
class indicators PHQ-9 and GAD-7 were below 0.1% and
Little's MCAR test indicated missing completely at ran-
dom (p=0.361). Owing to the overlap in assessing rest-
lessness by one item each from the PHQ-9 and GAD-7,
item 8 in the PHQ-9 was removed prior to the analyses.
We retained a three-latent-dimensional structure, com-
prising a cognitive depressive-, a somatic depressive-,
and an anxiety latent dimension, informed and validated
in a previous study [29]. The analyses were performed in
three stages following the recommendations by Clark et
al. [21]. In the first stage, the latent dimensions of symp-
toms of depression and anxiety were verified through
confirmatory factor analysis (CFA). Model fit was evalu-
ated with the following indices: Standardized Root Mean
Square Residual (SRMR) [34] and Root Mean Square
Error of Approximation (RMSEA) [33] values less than
0.08 and values equal to or less than 0.06 (upper 90% CI
close to or <0.08) respectively, a Comparative Fit Index
(CFI) and a non-normed fit index, Tucker-Lewis index
(TLI) greater than 0.95 [35].

In the second stage, LCA was used to identify pro-
gressively higher numbers of latent classes to deter-
mine patient clusters of class membership, based on
self-reported symptoms of depression and anxiety. The
purpose of the LCA was to investigate the degree of het-
erogeneity in the sample and determine the highest num-
ber of classes for the FMM. The LCA was examined for
one to five classes to determine the optimal model, using
maximum likelihood estimation. To avoid local maxima
solutions, 1000 random starting sets with 250 final stage
optimizations were specified. For model fit indices, the
Akaike information criterion (AIC) and Bayesian infor-
mation criterion (BIC) were used together with the sam-
ple size adjusted BIC (aBIC), where lower values equal
better fit. Entropy levels closer to 1 indicate greater clas-
sification accuracy. Significant levels of the Lo-Mendell-
Rubin likelihood ratio test (LMR), adjusted LMR (aLMR),
and Bootstrap likelihood ratio test (BLRT) were used as
indicators for satisfying model fit. The optimal number of
classes was determined according to the model fit indices
and theoretical interpretability.

Finally, in the third stage, FMM was used to
explore diagnostic class membership and the range of
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severity within and across diagnostic classes based on
self-reported symptom data. Due to the exploratory
nature of FMM, all model variations reported in the
existing literature were estimated [21]. However, the third
and fourth model variations recommended by Clark et al.
[21] mostly produced inadmissible solutions as a result
of estimating too many parameters compared to the first
and second model variations, therefore only the first and
second model variations are reported. In the first model
variation, FMM-1, only the factor means were allowed
to vary across classes while the factor loadings and item
intercepts were constrained invariant across classes, indi-
cating that symptoms of depression and anxiety are mea-
sured equally across classes. The factor covariance was
fixed to zero to indicate no within-class heterogeneity
for the symptoms. This model variation, FMM-1, is also
called nonparametric factor analysis model [36]. Next,
the factor variance in FMM-1 was freely estimated in
each class for the estimation of FMM-2 and allowed for
within-class heterogeneity in the levels of the symptoms.
The factor means of the first class were fixed to zero for
identification purposes, but freely estimated in the other
classes. The FMM-2 is also called mixture factor analysis
[36]. Once the best fitting model solution was identified,
various covariates were included to (i) explain between-
class heterogeneity by regressing class membership on
age, gender, and relationship status, using the Mplus
R3STEP option, and (ii) to determine how class mem-
bership predicts relevant outcomes using the DECAT
option (i.e., work status, diagnosed with bipolar, depres-
sion, anxiety, PTSD, somatization, comorbid depression
and anxiety, and mixed anxiety depression disorder), and
the BCH option (i.e., number of assessment and psycho-
therapy appointments, and functional impairment). The
effect sizes of differences between classes were calculated
using Cramér’s V.

Results

Overall, 63% (n=1524) of the patients were diagnosed
with a CMHD (bipolar, depressive, PTSD, anxiety, or
somatization disorder). Further, 2% (n=55) were regis-
tered with a mixed anxiety depressive disorder without a
CMHD. Other frequent prevalent diagnoses for patients
with no CMHD were attention deficit hyperactivity
disorder (10%, n=245) and personality disorders (4%,
n=106), and symptoms and signs involving emotional
state (ICD-10 code R45, 21%, n=496). The 1-year prev-
alence of comorbid CMHD differed somewhat between
diagnostic groups. For patients diagnosed with bipolar
disorder (n=125), 25% also had a depressive disorder,
8% had PTSD, 17% had an anxiety disorder, and 6% had
somatization disorder. For patients with a depressive dis-
order (n=865), 4% were also diagnosed with bipolar dis-
order, 6% with PTSD, 28% with anxiety disorder, and 3%
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with somatization disorder. For PTSD (n=245), 4% were
diagnosed with bipolar disorder, 23% with depressive dis-
order, 9% with anxiety disorder, and 2% a somatization
disorder. For anxiety disorders (n=613), 3% had bipolar
disorder, 39% had depressive disorder, 3% had PTSD, and
5% had somatization disorder. For patients with soma-
tization disorder (n=92), 8% had bipolar disorder, 30%
had a depressive disorder, 7% had PTSD, and 32% had an
anxiety disorder.

Overall, 22% of patients diagnosed with a CMHD had
a comorbid mood and anxiety disorder. Correspondingly,
14% of all patients with diagnostic data had a comorbid
mood and anxiety disorder. Patients with a comorbid dis-
order reported more anxiety than non-comorbid depres-
sion and anxiety disorder, and more depression than
non-comorbid PTSD, anxiety, and somatization disorder
(Table 1).

There were statistically significant differences in symp-
toms of depression between non-comorbid CMHD
[F(4, 1019)=20.17, p<0.001]. Bonferroni post hoc test
showed that non-comorbid depression had a higher
mean (17.33, SD=4.97) than PTSD (M=15.19, SD=5.90),
anxiety (M=14.05, SD=5.64), and somatization disorder
(M=14.39, SD=5.57). However, there were no significant
differences in anxiety symptoms between non-comorbid
CMHD [F(4, 1033)=1.31, p=0.265]. Gender distributions
between comorbid and non-comorbid CMHD were not
statistically significantly different when adjusted for mul-
tiple comparisons, with 33% being male.

Factor structure results

One factor CFA of depression and anxiety showed
unsatisfactory model fit (x*=3205.815, df=90, p<0.001;
SRMR=0.075; RMSEA=0.118 [90% CI=0.115, 0.122];
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CFI=0.762; TLI=0.722), as was a two-factor model, con-
sisting of a depressive and anxiety factor (PHQ-9 and
GAD-7 respectively) (x*=1637.922, df=89, »<0.001;
SRMR=0.057; RMSEA=0.084 [90% CI=0.080, 0.087];
CFI=0.882; TLI=0.860). Separate analyses of the factor
structures of GAD-7 and PHQ-9 revealed a two-factor
— cognitive and somatic — structure of the PHQ-9. Thus,
a 3-factor structure comprising (i) cognitive and (ii)
somatic depression, and (iii) anxiety reached acceptable
model fit (x2=872.436, df=85, p<0.001; SRMR=0.046;
RMSEA=0.061 [90% CI=0.058, 0.065]; CFI=0.940;
TLI=0.926) with two error covariances.

Latent class analysis results

Model fit indices for the LCA are presented in Table 2.
The 1-Class model had the largest AIC, BIC, and aBIC,
thus demonstrating the worst model fit. The LMR test,
aLMR test, and BLRT in the 2-Class model solution
all had p-values<0.01, indicating to reject the 1-Class
model solution in favour of a 2-Class model solution.
Statistically significant p-values for the LMR and BLRT
indicated that the current (k-class) model fitted the data
better than the model with one less class (k-1 class).
Results from comparing the 3-Class to the 2-Class model
solution favoured a 3-Class model solution, which had
lower criterion indices than the 2-Class model solution.
Similarly, the 4-Class model and 5-Class model all had
smaller criterion indices. Although the criterion fit indi-
ces showed that there was an improvement in model fit
when comparing the 3-Class model solution to the 4-, and
5-Class model solutions, the deterioration in the entropy
fit statistic for the 4-Class model solution was more pro-
nounced, followed by the 5-Class model solution, which
indicates that the 4- and 5-Class model solutions contain

Table 2 Latent class, latent class factor and factor mixture model of depression symptoms (PHQ-9) and anxiety symptoms (GAD-7)

Model LL k Entropy  AIC BIC aBIC LMR aLMR  BLRT
LCA

One-class -51091.173 30 102242347 102416.743 102321425

Two-class -46643.901 46 0.890 93379.801  93647.208  93501.055 <0001 <0001 <0.001
Three-class -45609.141 62 0.867 91342.283 91702.701 91505.711 <0.001 <0.001 <0.001
Four-class -44927.061 78 0852 90010.123  90463.552 90215726 <0001 <0.001 <0.001
Five-class -44466.280 94 0856 89120.559 89666999 89368338 <0001 <0001 <0.001
FMM-1

Three-factor, two-class -45977.979 63 0879 92081.959 92448190 92248023 <0001 <0001 <0.001
Three-factor, three-class -45124.728 82 0.848 90413456  90890.137  90629.603  0.116 0116 < 0.001
Three-factor, four-class -44513.440 101 0844 89228881 89816013 89495111  0.239 0.239 <0.001
Three-factor, five-class -44124.081 120 0.844 88488.162  89185.745 88804475 0.239 0.239 <0.001
FMM-2

Three-factor, two-class -43660.406 69 0911 87458812  87859.921 87640692  0.240 0.240 <0.001
Three-factor, three-class -43260.611 88 0.993 86697.222 87208.782 86929.185 0.194 0.194  <0.001
Three-factor, four-class -42800.962 107 0.998 85815924 86437935 86097970  0.165 0.165 < 0.001
Three-factor, five-class -43114.548 126 0.787 86481.095 87213557 86813224 0221 0.221 1.000

Note: AIC=Akaike information criterion. BIC=Bayesian Information Criterion. aBIC=Sample size adjusted BIC. LMR=Lo-Mendell-Rubin likelihood ratio test.

BLTR=Bootstrap likelihood ratio test. In bold is the selected model
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classes that are not clearly separated. Higher entropy val-
ues indicate that classes are easily distinguishable and
distinctive, and as such favoured the 3-Class model solu-
tion which had a relatively high entropy value. The three
classes were labelled as; high distress class (43%), moder-
ate distress class (41%), and low distress class (16%) since
they only differed by the degree of symptom severity.

Factor mixture model results
Results from the factor mixture model analysis are pre-
sented in the bottom part of Table 2. The FMM with the
lowest criterion indices was the 3-factor, 4-Class FMM-2
model. However, one of the classes in this model solu-
tion turned out to be spuriously extracted from the data
as it contained no respondents, so we examined the next
lowest criterion indices —the 3-factor, 5-Class FMM-2
model. The LMR test, aLMR test, and BLRT in the 3-fac-
tor, 5-Class FMM-2 model solution all had p-values
greater than 0.05, which indicates that this model solu-
tion should be rejected despite lower criterion indices.
Therefore, we then considered a 3-factor, 3-Class FMM-2
model which had the second lowest criterion indices.
Although the LMR and the aLMR tests did not show
unequivocal support for this model solution, the BLRT
had a p-value<0.001, indicating that this model solu-
tion significantly fitted the data. The entropy value for
this model solution was also high, indicating that there
is a clear separation between distinguishable classes. Fur-
thermore, the 3-factor, 3-Class FMM-2 model replicates
the combined results from the CFA and LCA analyses.
Selecting the 3-factor, 3-Class FMM-2 model implies
that the underlying symptoms are conceptualized equiva-
lently and normally distributed within classes. In other

4.00
2.00
0.00
-2.00
-4.00
-6.00

-8.00
COGNITIVE DEPRESSION

SOMATIC DEPRESSION
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words, the three classes are represented by normally dis-
tributed patterns of symptoms of depression and anxiety
such that individuals within classes can have quantita-
tively different ranges of symptom severity. The criterion
indices for the FMM-1 solution were much higher and
therefore unsuitable for model selection. Additionally,
the assumptions of the FMM-1 imply that all patients
within a class are having the same levels of distress and
that there is no within-class heterogeneity in symptoms
of depression and anxiety. This is unlikely to be correct
as symptom variation exists as well as the range of sever-
ity, consistent with our FMM-2 model solution. Since we
assumed variations in symptoms of depression and anxi-
ety as well as the range of severity, the 3-factor, 3-Class
FMM-2 model was chosen.

Interpretation of classes from the factor mixture model
The three distress classes were labelled according to dif-
ferences in factor means (see Fig. 1). The reference Class
two comprising 40% of the sample, was labelled “mixed
depression and anxiety” whereas patients in Class one
(33%), in comparison to the mixed depression and anxi-
ety class reported lower levels of cognitive depression,
but higher levels of somatic depression and anxiety symp-
toms and was thus labelled ‘anxiety and somatic depres-
sion”. Patients in Class three (27%) on the other hand
reported lower somatic depression than mixed depres-
sion and anxiety class and Class three was thus labelled
‘cognitive depression”. The factor variances within the
classes were all significant, which agreed with the inter-
pretation that there are variations in diagnostic class
membership and the range of severity of the patient’s
self-reported symptoms of depression and anxiety.

ANXIETY

== Class 1: Anxiety and somatic depression (33%)
=== Class 2: Mixed depression and anxiety (40%)

««+«1+++ Class 3: Cognitive depression (27%)

Fig. 1 Three-factor three-classes factor mixture model latent variable factor means

Note: Y-axis represents the factor mean in relation to the reference Mixed depression and anxiety class. The following dimension comprised class indica-
tors; Cognitive depression: Loss of interest, sadness, worthlessness, and suicidal ideation. Somatic depression: Sleep problems, tiredness, appetite, and
concentration. Anxiety: Nervous, not able to stop worrying, worrying too much, trouble relaxing, unable to sit still, annoyed and afraid
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Table 3 Multinomial logistic regression parameters predicting
class membership

Predictors OR 95%Cl OR 95% CI
Anxiety and Cognitive de-
somatic depression pression class
class

Reference Class: Mixed depression and anxiety class

Females 0.92 [0.73- 1.05 [0.82-

1.10] 1.28]

Age 1.02" [1.01- 1.00 [0.99-

1.02] 1.01]
Single 156" [1.24- 127 [1.00-
1.88] 1.54]
Anxiety and Mixed depres-
somatic depression sion and anxiety
class class

Reference Class: Cognitive depression class

Females 0.88 [0.68- 0.96 [0.75-

1.07] 1.17]

Age 101" [1.00- 100 [0.99-

1.02] 1.01]
Single 123 [095- 079 [0.62-
1.51] 0.96]

"p<0.05, "p<0.01

Predictors of class membership

See Table 3 for predictors of class membership. There
were no findings of gender predicting any class member-
ship. Older age predicted a higher probability of mem-
bership to the anxiety and somatic depression class,
compared to both the mixed depression and anxiety
and the cognitive depression classes. Being single pre-
dicted a higher probability of membership in the anxi-
ety and somatic depression class compared to the mixed

Table 4 Outcomes across classes
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depression and anxiety class, and the cognitive depres-
sion class compared to the mixed depression and anxiety
class.

Differences in relevant outcome variables

Outcomes across classes are presented in Table 4.
Patients with a high probability of membership in the
anxiety and somatic depression class were to a larger
degree associated with being on sick leave (x’=48.378,
6.569; V=0.147, 0.054) and being diagnosed with depres-
sion (x*=146.772, 28.999; V=0.256, 0.113), anxiety
(x*=12.417, 1.651; V=0.074, 0.027) and comorbid mood/
anxiety disorder (#*=53.645, 7.788; V=0.155, 0.059)
compared to the mixed depression and anxiety class,
and cognitive depression class respectively. Patients with
a high probability of belonging to the cognitive depres-
sion class were to a larger degree associated with being
on sick leave (x?=14.800; V=0.081) and being diagnosed
with depression (#*=29.255; V=0.114), and comorbid
mood/anxiety disorder (x?=15.442; V=0.083), compared
to the mixed depression and anxiety class. They also
had a higher probability of being diagnosed with mixed
anxiety and depressive disorder, compared to the anxi-
ety and somatic depression class (x*=10.361, V=0.068).
Regarding the mixed depression and anxiety class, they
had a higher probability of being diagnosed with soma-
tization disorder (x*=5.149, V=0.048) compared to the
cognitive depression class. Regarding functional impair-
ment and service use, the anxiety and somatic depression
class had more assessments (x*=9.778, 0.652, V=0.066,
0.017) and psychotherapy appointments (x?=133.021,
25.905; V=0.244, 0.108) and reported the highest degree

Outcomes (DECAT 1. Anxiety and somatic 2. Mixed depression and 3. Cognitive depression Overall Sig.diff. VvV
option) depression anxiety chi-square
P 95% CI P 95% CI P 95% CI test

Being on sick leave 0414 [0.379-0.449] 0.252 [0.225-0.279] 0313 [0.276-0.350] 48.383™ 1>3>2 0.104
Bipolar disorder 0.047 [0.031-0.063] 0.050 [0.036-0.064] 0.060 [0.042-0.078] 1.145 0017
Depressive disorder 0.546 [0.511-0.581] 0.193 [0.168-0.218] 0375 [0.338-0412] 270687 1>3>2 0.265
Anxiety disorder 0.289 [0.258-0.320] 0.239 [0.212-0.266] 0.235 [0.202-0. 268] 7133 1>32 0.043
PTSD 0.103 [0.081-0.125] 0.106 [0.086-0.126] 0.093 [0.071-0.115] 0.732 0.014
Somatization 0.034 [0.022-0.046] 0.049 [0.035-0.063] 0.028 [0.016-0. 040] 5334 2>3 0.037
Comorbidity 0.228 [0.199-0257] 0075 [0059-0091]  0.121 [0.096-0.146) 79783 1>3>2 0144
Mixed 0011 [0.003-0.019] 0.022 [0.012-0.032] 0.038 [0.024-0.052] 11.173" 3>1 0.054
Outcomes Mean 95% ClI Mean 95% ClI Mean 95% ClI
(BCH option)
Appointments

Assessment 3.951 [3.675-4.227] 3376 [3.147-3.605] 3.241 [3.008-3.474] 15.823™ 1>32 0.057

Psychotherapy 10.854 [10.223-11.485]  6.267 [5.812-6.722] 8215 [7619-8.811] 134.160™" 1>3>2 0.165
Functional impairment

WSAS score 26.077 [25.609-26.545]  16.749 [16.245-17.253]  22.077 [21.556-22598] 735858 1>3>2 0.386

Note: DECAT option is the probability of endorsing yes compared to endorsing no
Sig. diff=statistically significant differences between classes at p<0.05 level in x?
*p<0.05,"p<0.01,

p<0.001

. CI=Confidence interval. V=Cramér's V
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of impairment (x¥*=735.361, 206.953; V=0.573, 0.304)
compared to the mixed depression and anxiety class,
and cognitive depression class respectively. The cognitive
depression class reported more psychotherapy appoint-
ments (x°=35.389, V=0.126) and functional impairment
(x2=137.546, V=0.248) than the mixed depression and
anxiety class.

Discussion

This study shows that linking PROM with register data
on CMHD can provide supplemental information on the
service needs of routine mental health outpatients. By
applying several procedures, different aspects of CMHD
may be studied. In turn, clinicians can be made more
aware of risk symptoms for difficult to treat patients, and
policy decision makers informed of potential treatment
targets. Patients with comorbid mood and anxiety dis-
orders differed from non-comorbid patients as a group
characterized by higher symptom severity. However, the
prevalence of comorbidity (22%) was lower than what
has been reported in previous studies [6], making fur-
ther examination of the sample warranted. Thus, FMM-
aggregated PROM data was examined. Three classes
distinguished themselves regarding levels of cognitive
depression, somatic depression, and anxiety, together
with clinically relevant covariates. Since these classes
had great within-class variability, patients within each
sub-group were highly diverse. Nevertheless, by applying
FMM, the simultaneous conceptualization of psychiatric
constructs as dimensional and categorical could be made,
which may provide a more parsimonious perspective of
these complex constructs.

One potential of combining these sources of informa-
tion is to examine the one-year prevalence of comorbid
CMHD in psychiatric treatment. Since comorbid mood
and anxiety disorders in Norwegian diagnostic registers
have been suggested to be both overestimated [37] and
underestimated [38], further examination was warranted.
In a study by Torvik et al. [37], Norwegian national health
register data was cross-validated with diagnostic inter-
views, showing a higher prevalence of comorbid mood
and anxiety disorders in specialized mental health care
registers compared to diagnostic interviews. On the
other hand, @iesvold et al. [38] examined the main diag-
noses from medical case reports. They used cross-exami-
nation with an expert who had diagnostic interviews and
hospital records available while being blinded to the diag-
nosis given in the case reports. Due to the lower preva-
lence of comorbid disorders in the case reports compared
to expert opinions, Qiesvold et al. [38] concluded that
comorbidity could be underdiagnosed in psychiatric
registers. Consequently, comorbid mood and anxiety
disorders could be under-communicated to the service
suppliers, who risk to under-estimate the service needs
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of the patients. Therefore, we applied a third procedure,
using all available registered mood and anxiety diagnoses
one year after treatment started. In theory, this procedure
could have inflated the prevalence of comorbid mood and
anxiety disorder compared to point-prevalence. However,
the low prevalence of comorbid mood-anxiety disorders
compared to previous PROM research with diagnostic
data [6] indicates that this was not an issue. The reason
behind the low prevalence of comorbidity is unknown.
Since data was extracted from a routine clinical setting,
where clinicians have high caseloads, clinicians may be
more concerned with reporting the primary diagnosis
and less concerned with coding secondary diagnoses.
This is in line with the assumption made by @iesvold et
al. [38] that clinicians rely on heuristic principles, which
make them prone to not following up on seemingly irrel-
evant questions.

The second objective was to examine the characteris-
tics of symptom-homogeneous subgroups. Similar to
previous clinical LCA studies [18, 19], we also extracted
three LCA classes, labelled high- moderate- and low
distress classes based on self-reported depression and
anxiety symptom severity. Due to the strict model
assumptions of LCA, analysis with FMM was conducted.
Since we assumed variations in symptoms of depression
and anxiety as well as the range of severity, the 3-factor,
3-Class FMM-2 model was chosen over FMM-1, which
additionally had worse criterion indices. The classes iden-
tified by FMM-2 reflected qualitatively different aspects
of patients’ distress. The anxiety and somatic depression
class had higher service use, higher levels of functional
impairment, higher age, were more often single, and
more often on sick leave, compared to the other classes.
They had also higher rates of depression, anxiety, and
comorbidity. It is therefore possible that this class, equal
to one-third of the sample, was characterized by patients
with persistent psychological problems of high complex-
ity across a broad range of areas. The elevated levels of
somatic-depressive problems together with anxiety
reported by this class could therefore reflect a group of
patients with a chronic course of depression. A longitudi-
nal study on patients with depression showed higher cor-
tisol levels and c-reactive proteins amongst patients with
persistent problems, and these biomarkers had a consid-
erably stronger relationship to somatic-, rather than cog-
nitive symptoms of depression [39]. Thus, higher somatic
symptoms of depression could indicate the chronicity of
the disorder.

Levels of somatic symptoms of depression also sepa-
rated the other two classes. The mixed depression and
anxiety- were the largest class, compromising 40% of
the patients. They were more often in a relationship and
younger compared to patients in the other classes. Their
levels of cognitive symptoms of depression and anxiety
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were similar to the class labelled cognitive depression
class. Their higher levels of somatic symptoms of depres-
sion were unexpected since they also had less service
use, reported a lower degree of functional impairment
and lower levels of sickness absence. A possible explana-
tion is that patients in the mixed depression and anxiety
class are highly distressed but still able to work or study,
which means that they are more exposed to daily stress-
ors. These patients may express more somatic depres-
sive complaints as a result of trying to cope with difficult
everyday challenges. Correspondingly, patients in the
cognitive depression class may be less exposed to work or
study-related daily stressors, and at the same time report
more severe functional impairment, and higher treat-
ment needs.

The relationship between symptoms and functioning
is complex, and many times weaker than expected. In
a review, McKnight and Kashdan [40] argued that the
dimensionality of the instruments and sample proper-
ties could obscure the relationship. Thus, when these are
accounted for, new information may be obtained. Results
showed the accumulated value of conjoining clinician-
rated and self-reported information, as this provides
new perspectives of the patient population that are not
readily available from each source of information alone.
Thus, a clinical implication of these findings is that higher
symptom severity does not necessarily imply more ser-
vice use and higher functional impairment when latent
subgroups were accounted for. At the clinician-patient
level, this finding shows the wariness one must have
when interpreting patients’ symptoms of CMHD, since
lack of somatic symptoms of depression could be asso-
ciated with higher functional impairment. Further, by
being informed of the severe impact high somatic symp-
tom of depression together with anxiety could imply for
difficult to treat patients, clinicians could become more
aware of risk factors for resource demanding patients.
The same information could also help policy decision
makers evaluate treatments that target these factors for
difficult to treat patients, and for patients at risk of dete-
rioration. However, since the results are not unequivocal,
alternative approaches for identifying subgroups might
be better suited in clinical mental health contexts other
than symptoms of CMHD, such as patients’ perceptions
of functional impairment.

Our 3-factor 3-class FMM solution differed from two
previous FMM studies examining depression and anxi-
ety [22, 23]. Since the aims of the studies varied, differ-
ences could be derived from the population studied and
assumptions of the underlying factor structure of applied
class indicators. In a study examining the validity of
subthreshold mixed anxiety and depressive disorder, a
2-factor 4-class solution was found, consisting of comor-
bid, depressive, anxiety and low symptom classes [22].
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Another study, examining participants’ reports from their
worst depressive episode in a general population subsam-
ple with a lifetime history of depression, specified a 1-fac-
tor 4-class solution, which was labelled severe depression
with anxiety, moderate depression with anxiety, moder-
ate depression without anxiety and mild depression [23].
Although objectives and results differed, these studies
complement each other to show the additive value of
examining depression and anxiety simultaneously.

Using FMM to aggregate PROM data, and to link such
data with diagnostic registers could be used to combine
two approaches to understanding psychopathology as
dimensional (patients’ self-reported symptoms), or cat-
egorical (clinicians’ diagnostics) constructs. These per-
spectives may be viewed as complementary if analysed
within an appropriate statistical framework. For example,
Borsboom et al. [41] in a review of approaches to mod-
elling the structure of psychiatric constructs, suggested
that FMM may serve as a hybrid solution for modelling
categorical and continuous approaches to measuring
mental disorders at the same time. In line with this, we
demonstrate that applying FMM to analyse PROM and
register data may be justified in a context where dimen-
sional phenomena such as symptoms of depression and
anxiety are assumed to co-exist with categorical phenom-
ena such as CMHD.

Limitations

Some service indicators of interest were not available.
The lack of longitudinal assessment is a limitation since
this would allow for analysis of between-group trajecto-
ries and group transitions over time. This study did not
account for dropouts, which could have informed service
providers of groups at more risk of not completing their
treatment. A broader spectra of patient information, such
as previous treatment attempts, economic- and ethnic
background could have added further information about
the class results. Due to ethical constraints, we could
not collect data on patients who declined participation,
and there is thus a risk of selection bias. The diagnostic
process was not conducted with research in mind and
reflects the prevalence of CMHD given by clinicians with
ordinary caseloads. Thus, the “true” prevalence could be
higher than found in this study.

It is considered a strength that the sample was het-
erogeneous and included patients with broad spectra
of distress that are usually found in routine outpatient
treatment. However, since the sample contained not only
patients with depressive or anxiety disorders, the use of
instruments that measure symptoms of depression and
anxiety could have missed other aspects of distress that
patients might endure.
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Conclusion

PROM data is a valuable source of patient information,
which has the potential to provide organizational knowl-
edge on several levels when conjoined with patient data.
However, due to the complexity of data, several pro-
cedures should be applied. This study used two proce-
dures, first by making use of diagnostic data, showing
prevalence of CMHD and associated clinical covariates,
such as symptoms of depression and anxiety. Second,
by aggregating PROM data with diagnostic and treat-
ment registers using FMM, information about symptom-
homogenous subgroups were obtained. This can be of use
for understanding larger patient clusters, such as a group
with high somatic symptom of depression and anxiety,
with more severe functional impairment and higher ser-
vice use. These patients were characterized by higher
age and were more often single, indicating more aggra-
vating life situations. This study also showed the caution
that should be exercised when interpreting symptoms of
CMHD, since their relationship with functional impair-
ment and service use can be complex. Informed by
class results and clinically relevant covariates, a group
of patients had lower levels of somatic symptoms of
depression, and at the same time higher levels of func-
tional impairment, and higher service use than the least
affected group.

However, since there is limited clinical research using
FMM on anxiety and depression, and the research that’s
been conducted shows ambiguous findings, the transla-
tional value of this procedure is still unclear. Addition-
ally, since different factors of CMHD could be important
targets in various groups of patients, further research is
warranted.
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Appendices
Appendix A

Norwegian Version of The Patient Health Questionnaire, PHQO-9

SPORRESKJEMA OM HELSEN DIN-9

(PHQ-9)

Hvor ofte har du vaert plaget av ett eller flere av de

M,

felgende problemene | lepet av de siste 2 ukene,? lkke idet  Noen haI:::::ll:n Nesten

(Sett "o for & vise hvilket svar du velger) hele tatt  dager avdagene hver dag

1. Lite interesse for eller glede over 4 gjere ting 0 1 2 3

2. Falt deg nedfor, deprimert eller fylt av hapleshet 0 1 2 3

3. Vansker med & sovne eller med & sove natten gjennom 0 1 ) 3
uten a vakne — eller med at du sover for mye

4. Folt deg trett eller slapp 0 1 2 3

5. Darlig appetitt eller 4 spise for mye 0 1 2 3

6. Vaert misforneyd med deg selv eller falt deg mislykket - 0 1 5 3
eller folt at du har sviktet deg selv eller familien din

7. Vansker med & konsentrere deg om ting, slik som 4 lese 0 1 2 3
avisen eller se pa TV

B. Beveget deg eller snakket sa langsomt at andre kan ha

merket det? Eller motsatt — falt deg sa urolig eller rastlas at 0 1 2 3
du har vaart mye mer | bevegelse enn vanlig

9. Tanker om at du like gjerne kunne vaart ded eller pa annen
mate ville skade deg selv

FOR OFFICE CODING a + + +

=Total Score:

Hvis du har opplevd ett eller flere av de problemene som nevnes, | hvor stor grad har problemene
gjort det vanskelig for deg a utfere arbeidet ditt, ordne med ting hjemme eller & komme overens med
andre?

Ikke vanskelig i det Litt Veldig Ekstremt
hele tatt vanskelig vanskelig vanskelig
o O O O

Utviklet av Dr. Robert L. Spitzer, Dr. Janet B. Williams, Dr. Kurt Kroenke og medarbeidere med et utdanningsstipend fra
Pfizer Inc. Det er ikke nedvendig med tillatelse til reproduksjon, oversettelse, fremvisning eller distribuering



Appendix B

Norwegian Version of The Generalized Anxiety Disorder scale, GAD-7

GAD-7

Hvor ofte har du vert plaget av de folgende lkkeidet Noen h:::r ::Il:n Nesten
problemene i lopet av de siste 14 dagene? hele tatt  dager av dzgene hver dag
(Sett “s~" for a vise hvilket svar du velger)
1. Felt deg nerves, engstelig eller veldig stresset 0 1 2 3
2. Ikke klart a slutte & bekymre deg eller kontrolleren 0 1 2 3
bekymringene dine
3. Bekymret deg for mye om ulike ting 0 1 2 3
4. Vansker med a slappe av 0 1 2 3
5. Veert sa rastles at det har vaert vanskelig 0 1 2 3
a sitte stille
6. Blitt lett sint eller irritert 0 1 2 3
7. Folt deg redd som om noe forferdelig kunne komme 0 1 2 3
til & skje
(For office coding: Total Score T = + + )

Utviklet av Dr. Robert L. Spitzer, Dr. Janet B. Williams, Dr. Kurt Kroenke og medarbeidere med et
utdanningsstipend fra Pfizer Inc. Det er ikke nedvendig med tillatelse til reproduksjon, oversettelse,
fremvisning eller distribuering.
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