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ABSTRACT

Background Young people with mental health challenges
present a major global challenge. More than half of adults
with mental disorders experience their onset before age
14, but early detection and intervention may change this
course. Shared care with mental health professionals in
general practitioner (GP) offices has demonstrated its
potential for improvement in these conditions.

Aim To investigate whether shared care with mental
health professionals in GP offices increases the detection
of youth’s mental health disorders and is associated with
a decrease in use of unspecified symptom diagnoses, as a
whole and stratified by patient and physician gender and
age, and type of consulting physician.

Design and setting This was a stratified cluster-
randomised controlled trial with data extraction from
electronic records. Two GP offices were recruited from
each of three boroughs. Each borough had 3-8 GP offices.
One GP office was randomised to the intervention group
and the other to the control group.

Method We used generalised linear mixed models to
assess whether the intervention helped GPs identify more
International Classification of Primary Care 2 diagnoses of
depression, anxiety and unspecified symptoms in youth.
Results Over a 18-month period between between 2015
and 2017, the intervention helped GPs identify more youth
with anxiety (p=0.002 for interaction), but not depression.
The increase was most significant among the patients’
regular GPs, less when patients met other GPs and least
among external substitute physicians. The frequency of
diagnoses with unspecified symptoms decreased in the
intervention arm.

Conclusion Shared care with mental health professionals
located in GP office contributed to increased detection

of youth with anxiety symptoms. The increase was most
prominent when the primary care physician was the
patient’s regular GP. GPs need to pay greater attention

to detecting anxiety in youth and embrace shared care
models, thereby contributing to reduced mental health
disorders in this age group.

Trial registration number NCT03624829; Results.

INTRODUCTION
The WHO describes serious youth mental
disorders—the most common being anxiety

Strengths and limitations of this study

» A strength of the study of diagnostics of young
people with mental disorders was the cluster-
randomised design comparing general practitioners
(GPs) with and without close collaboration with a
psychologist and a psychiatrist.

» The study also examines the importance of the phy-
sicians’ relationships with the youth (regular GP, oth-
er GP, substitute physician).

» Diagnostics is part of the GPs’ routine activity, thus
providing relatively objective data for the GPs’
activity.

» The presence of many patients with non-Norwegian
ethnic backgrounds and lower socioeconomic con-
ditions in the three boroughs located in the north-
east of Oslo rendered the sample less representative
of the country as a whole.

» A limitation is the unknown accuracy of GPs’ diag-
nostical assessments.

and depression' >—as one of the greatest

health challenges of our time.*” Anxiety
or depression commonly coexist in adoles-
cents,” ” which may result in poor health®
and impaired functioning in their family,
community, school and work.>"?  Suicide
ranks high as a cause of death in this age
group.”™® The WHO report emphasises
that most mental health issues are neither
detected nor addressed,” even though more
than half of adults with mental disorders had
their first symptomatic onset before age 14.”
Early detection of mental health disorders
can provide great benefits for both individual
patients and society,'® 17 making early detec-
tion a vital clinical opportunity, especially for
general practitioners (GPs), who are often
the first point of contact for people with
mental health disorders and see them at an
early stage."®™

GPs wuse their clinical experience and
simple, practical approaches when seeing
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patients.”” *' When GPs look for mental disorders in
youth, they may focus on identifying youth with symptoms
of depression.”* Yet several studies show that depression
can be challenging to detect in this age group,?' ** partly
because it is difficult to distinguish between normal mood
changes and a depressive episode that may progress into a
more serious mental disorder.”* The mental health prob-
lems of the majority of youth therefore remain unde-
tected.”’ Although depression is the most commonly
reported psychiatric symptom or disorder in general
practice, GPs report a lack of training as a major cause
of under-detection.”’ * ** To our knowledge, studies that
explore the connection between the GPs’ relationship
(regular GP, other GP at same office, external substitute
physician) to young patients and how it affects the diag-
nosis of their mental health problems are also lacking.

Youth report anxiety symptoms to a lesser extent than
depressive symptoms,” " possibly because the search
for symptoms of depression overshadows their other
mental health problems. For this age group, mental
health problems may also be hidden behind somatic
symptoms.”!

Shared mental healthcare is an interdisciplinary
approach to assist individuals with mental health prob-
lems™ by improving collaboration and strengthening
partnerships between mental health and primary care
services. In one such programme in Hamilton, Canada,
GPs (family physicians) and mental health providers have
worked together for over 25 years to improve treatment.”
GPs are supported by mental health professionals in their
offices and regular visits from a psychiatrist.”>** An evalu-
ation™ demonstrated that GPs reported improvement of
their skills, were more comfortable seeing patients with
mental health challenges and recognised the benefit to
their patients.”® Canada has 35000 GPs to the country’s
population of just under 38 million (population/GPs is
1086), and primary care is perceived as the foundation
of Canada’s healthcare system, including mental health.”

In Norway, the GP is also a cornerstone of the health
services,® with 5000 GPs for 5.2million inhabitants
(population/GPs is 1040) and 99% of the population on
a GP’s list.” Several studies have been conducted to find
models for better collaboration between GPs and psychi-
atric specialists.*” *' The conditions for collaboration are
similar in Canada and Norway,”™ with GPs increasingly
working in group practices, but it is more common to
find other health professionals within the GP’s office in
Canada. Both patients and GPs in Norway would likely
benefit from better collaboration with psychologists and
psychiatrists from second-line and municipal health
services.*!

In this study, we investigated the outcomes of a Cana-
dian model of shared mental healthcare adapted for the
Norwegian health service. We wanted to assess whether
shared care with mental health professionals located in
GP offices would increase the detection of mental health
disorders in patients aged 16-24. In addition, we wanted
to explore if the type of consulting physician and age or

gender showed any significant differences in the diag-
noses and whether an increased diagnosis of mental
health disorders was associated with a decreased use of
a selection of unspecified symptom diagnoses among the
participating GPs.

METHOD

This study is a cluster-randomised, controlled trial,39 that
focuses on a sample of 16-24 year-olds and was conducted
in Oslo, Norway.

Design

Two GP offices were recruited from the boroughs of
Grorud, Stovner and Alna,” with a large proportion
of immigrants and low socioeconomic inhabitants.
There were 3-8 GP offices in each borough, and the
two GP offices were recruited by extending invitations
to medium-sized GP offices. For each borough, one GP
office was randomised to the intervention group and the
other to the control group. The control group continued
to practice as usual. Randomisation was done by a statisti-
cian not involved in the project and using randomisation
procedure in Excel. The randomisation was done after all
six GP offices had signed an agreement for participation
and randomisation.

Intervention

Based on the Norwegian model of GPs in a publicly
regulated system, the main emphasis was on counselling
and advice to the GPs at the offices. A clinical psycholo-
gist and a psychiatrist from the local community mental
health centre were co-located and collaborated with
GPs in their offices for 18 months. The psychologist
was present for 2.5days a week and the psychiatrist for
2hours a week.” They provided general guidance related
to specific patients, participated in selected consultations
with patients and gave short-term treatment to selected
patients.

Data collection

We extracted data on patients aged 16-24 from the
existing electronic patient records at all six GP offices.™
Data were extracted for 12 months before the 2015 inter-
vention and retrospectively in 2017 for the last 12 months
of the 18 months with collaborative care (from approxi-
mately 6months after the start of the collaborative care
to exclude data from the starting phase of collaborative
care). There were no exclusion criteria.*

All participating offices had a team of regular GPs, each
having their own patient lists. For each visit, a patient
could contact their regular GP; another substitute GP or
an external substitute physician, who was at the GP offices
for a brief period.

Each patient was assigned a unique ID number across
both data collection periods. In addition, for each consul-
tation, we determined the patient’s regular GP and which
physician the patient met.
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Sample

Outcomes

The outcomes of the study were the number of patients and
consultations with a diagnosis of anxiety (A-diagnoses),
depression (D-diagnoses), psychological diagnoses (P-di-
agnoses, defined as a diagnosis of anxiety and/or depres-
sion) and unexplained symptom diagnoses (S-diagnoses).
Two experienced GPs (authors ORH and SG) identified
a substantial number of S-diagnoses, such as tiredness,
headache, abdominal pain and unexplained musculo-
skeletal disorder symptoms. Only patients with exclu-
sively S-diagnoses were classified as S-diagnosis patients.
The diagnostic classification was based on the GP’s Inter-
national Classification of Primary Care 2 (ICPC-2)—the
classification system used in Norway’s primary healthcare
service. There were no exclusion criteria.

Statistical analyses

Data from the two periods were described by frequen-
cies and percentages for each outcome (D-diagnoses,
A-diagnoses, P-diagnoses and S-diagnoses) for all
included patients, stratified by intervention and control
arm. Data exhibited a hierarchical structure with three
levels; consultations within patients were nested within
consulting physician, nested within GP office. The intra-
class correlation coefficient quantifying the proportion of
total variance in the outcome accounted for by clustering
on a certain level was calculated for each level. Akaike’s
Information Criterion (AIC) and Bayes Information
Criterion (BIC), where the smaller value means a better
model, were applied to assess the hierarchical structure to
be included as random effects into the regression models.

A generalised linear mixed model with fixed effects for
the time, study arm and interaction between time and
study arm was estimated to assess intervention effect on
outcome variables. A significant interaction would imply
differences between study arms regarding the change in
specific diagnoses from 2015 to 2017. The model included
random effects for consultation within the patient, nested
within the patient’s GP. The intervention versus control
effect was negligible according to AIC/BIC and therefore
not included. Analyses stratified by a consulting physician
(regular GP, other GPs, external substitute physician)
and by the patient’s and physician’s gender and age were
performed by estimating the same model as above with
additional fixed effects for stratification variable and
all necessary interactions (variable by time, variable by
study arm and variable by time by study arm). Patients
contacting a GP during only one period were compared
with patients contacting a GP during both periods by a
generalised linear mixed model with fixed effects for
patient characteristics and the same random effects as the
model above.

Due to the presence of interaction terms, results of the
generalised linear mixed models were tabulated as regres-
sion coefficients and SEs and illustrated graphically as
ORs and 95% ClIs. All tests were two-sided. Results with p

values below 0.05 were considered statistically significant.
Analyses were performed in SPSS V. 26 and STATA V.14.

Ethics

This article answered a part of research question 4 in the
protocol published on Clinical Trials by analysing changes
in the ICPC-2 codes as a secondary outcome associated
with shared care in the clusterrandomised controlled
trial.

The National Committee for Medical and Health
Research Ethics (NEM) determined that the study fulfilled
the necessary legal criteria to extract structured register
data from the GP offices without giving the patients infor-
mation or asking for written consent. These three legal
criteria were that it is difficult to obtain consent, that the
research is of significant interest to society, and that the
planned procedures safeguard the welfare and integrity
of the participants. In addition, NEM considered it diffi-
cult and inappropriate to provide written information to
a total of more than 30 000 patients registered at the six
GP offices for each of the two rounds of data extraction.

Patient and public involvement

A service user expert by experience in the National
Centre for Service User Competence in Mental Health
was advisor for the projectin planning the study. The local
sections of the user organisation Mental Health Norway
were invited to be involved in the implementation of the
three collaborative care teams, but only one group was
able to recruit a service user who participated. A represen-
tative for the Service User Council of Akershus University
Hospital has participated in the project group during the
process of data analyses, interpretation and publication of
the results. As mentioned above, NEM approved that the
study fulfilled the necessary legal criteria to extract struc-
tured register data from the GP offices without giving the
large number of registered GP patients information or
asking for written consent. Due to this, dissemination of
the results may not be given directly to individual patients
but only through service user organisations.

RESULTS

Information from patients aged 16-24 was collected from
6038 consultations with GPs in 2015 and 2017. Some
patients consulted the GP more than once. The mean
age was 19.5 (SD=2.7); 2367 (52.7%) of the 4490 unique
patients were women. Thus, each age group was reason-
ably equally represented. GPs accounted for 20% of the
variability, and GP offices accounted for 4% of the vari-
ability in P-diagnoses. Table 1 presents the number of
patients and the occurrence of diagnoses before and after
intervention in both study arms.

There were no differences in the occurrence of A-diag-
noses, D-diagnoses, P-diagnoses and S-diagnoses between
those who participated only in 2015, only in 2017, or in
both periods (data not presented).
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Table 1

Distribution of patients, consultations, average numbers of consultations, consultations per patient and diagnoses n

(%) from 12-month period before the intervention (2015) and 12-month period during the intervention (2017)

Number in intervention and control arm

Period Intervention Control Total (n)
Patients 2015 1003 1911 2914
2017 1115 2009 3124
Consultations 2015 4453 8653 13106
2017 5283 7893 13176
Average number of consultations per patient 2015 4.4 4.5 4.5
2017 4.7 3.9 4.2
Number of consultations per patient (2015/2017)
1 241/225 399/523 640/748
2 171/195 352/397 523/592
3 155/151 286/299 441/450
4+ 436/544 874/790 1310/1334
Depression (D-diagnoses) 2015 76 (1.71) 207 (2.39) 283
2017 132 (2.50) 138 (1.75) 270
Anxiety (A-diagnoses) 2015 29 (0.65) 156 (1.80) 185
2017 79 (1.50) 80 (1.01) 159
Depression and/or anxiety (P-diagnoses) 2015 105 (2.36) 363 (4.20) 468
2017 211 (3.99) 218 (2.76) 429
Unexplained symptoms (S-diagnoses) 2015 1008 (22.46) 1755 (20.28) 2763
2017 1189 (22.51) 1685 (21.35) 2874

According to the generalised linear mixed model, there
was a significant difference between the intervention and
control arms in the change in A-diagnoses between 2015
and 2017 (p=0.002 for interaction). Post hoc analyses
showed that odds for A-diagnoses increased 2.3 times in
the intervention arm (p=0.022) and were 40% lower in
the control arm (p=0.028). No differences were found in
D-diagnoses, P-diagnoses or S-diagnoses (see table 2 and
figure 1).

According to stratified analyses for A-diagnoses, two
significant interactions were identified. First, increasing
GP’s age was significantly associated with lower odds for
A-diagnoses in the intervention arm in 2015 (OR=0.9,
95% CI (0.9 to 1.0), p=0.040) and higher odds in 2017
(OR=1.1,95% CI (1.0 to 1.2), p=0.006) ; there was no asso-
ciation in the control arm. Overall, arms differed signifi-
cantly regarding this association (p=0.009 for interaction).
Second, the odds for A-diagnoses were significantly higher
in 2017 than in 2015 among GPs in the intervention arm
(OR=3.5, 95% CI (1.5 to 8.2), p=0.004), with no changes
among other GPs or external substitutes and no changes
in the control arm. The difference between intervention
and control arms in change among GPs was significant
(OR=5.6, 95%CI (2.1 to 15.2), p=0.001). Post hoc anal-
yses revealed the odds for A-diagnoses were significantly
lower for other GPs versus substitute GPs in the control
arm in 2015 (OR=0.2, 95% CI (0.1 to 0.4), p<0.001) and
2017 (OR=0.3, 95% CI (0.1 to 0.8), p<0.001).

Post hoc analyses revealed the odds of receiving A-di-
agnoses in 2017 were significantly higher than in 2015
for men in the intervention arm (OR=4.1, 95% CI (1.4
to 11.8), p=0.010). Differences between study arms
in the change of A-diagnoses were significant among
men (OR=5.4, 95% CI (1.4 to 20.8), p=0.014), but not
women. Patient age was positively and significantly asso-
ciated with higher odds of receiving A-diagnoses in the
intervention arm in 2017 (OR=1.3, 95% CI (1.0 to 1.6),
p=0.047).

Stratified analyses of D-diagnoses, P-diagnoses and S-di-
agnoses showed no overall difference between strata for
differences between arms before and after intervention
(non-significant interactions).

Although there were no overall differences between
study arms, the odds for P-diagnoses were significantly
lower in the control arm when the consulting doctor is
‘other GP at the same office’ compared with ‘regular
GP’ in 2015 (OR=0.3, 95%CI (0.2 to 0.5), p<0.001) and
2017 (OR=0.2,95% CI (0.1 to 0.4), p<0.001). In addition,
the odds for P-diagnoses were significantly lower in the
control arm when the consulting physician was ‘external
substitute’ versus ‘regular GP’ in 2017 (OR=0.3, 95% CI
(0.2 to 0.6), p=0.001), but not 2015.

Physician age was positively associated with higher odds
for S-diagnoses in the intervention arm in 2017 (OR=1.02,
95% CI (1.00 to 1.03), p=0.011). However, among regular
GPs, the odds of S-diagnoses were significantly lower in
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Table 2 Results of a generalised linear mixed model for
the difference between study arms in the change in the
occurrence of A-diagnoses, D-diagnoses, P-diagnoses
and S-diagnoses. The model includes random effects for
consultation within patient, nested within patient’s GP

Parameter Regr.coeff. (SE) P value
A-diagnoses
Intercept -8.91 (0.53) <0.001
Period (2015—ref.) —-0.52 (0.24) 0.028
Study arm (Control —ref.) —-0.99 (0.52) 0.057
PeriodxStudy arm 1.34 (0.43) 0.002
D-diagnoses
Intercept -8.20 (0.44) <0.001
Period -0.01 (0.17) 0.943
Intervention 0.09 (0.49) 0.854
PeriodxIntervention centre  —0.44 (0.35) 0.212
P-diagnoses
Intercept -7.21 (0.37) <0.001
Period —-0.17 (0.15) 0.231
Intervention centre -0.28 (0.46) 0.552
PeriodxIntervention centre 0.21 (0.28) 0.455
S-diagnoses
Intercept -1.75 (0.08) <0.001
Period 0.03 (0.06) 0.598
Intervention centre 0.06 (0.12) 0.634
PeriodxIntervention centre  -0.12 (0.10) 0.198

GP, general practitioner.

9017 than in 2015 (OR=0.8, 95% CI (0.7 to 1.0), p=0.046)

in the intervention arm.

DISCUSSION

GPs increased their rate of anxiety diagnosis in youth after
collaboration with mental health professionals located in
their offices. The increase was most prominent when the
patients met with their regular GP, lower for substitute
GPs and lowest for external substitute physicians. Shared
care did not result in more diagnoses of depression. After
the intervention ended, the frequency of diagnoses with
unspecified symptoms decreased in the intervention arm.

Strength and weaknesses of the study

One strength of this study s its cluster-randomised control.
Making a diagnosis is a routine part of the GPs’ work, and
thus provides relatively objective data for the GPs’ activity.
No significant differences in any diagnosis pattern were
found for GPs participating in either versus both 2015
and 2017, indicating homogeneous sample. A limitation
is the unknown accuracy of GP’s diagnostical assessments,
although another Norwegian study found that the quality
of GP’s diagnostic assessments was reasonably good.*
Many patients with non-Norwegian ethnic backgrounds

and lower socioeconomic conditions rendered the sample
less representative of the country but better represented
the country’s most vulnerable youth groups. Randomisa-
tion resulted in a control group approximately two times
as large as the intervention group due to variation in
borough size, patient numbers and GP numbers in each
GP office. These factors may have influenced the results.
From 2015 to 2017, there was a slight but non-significant
decrease in the number diagnosed with depression in the
control group. An explanation may be changes in society
and the local environment. Despite the decrease in the
control group, the decrease in the number diagnosed
with depression is significant in the intervention group.

Comparison with existing studies

Consistent with the findings of other studies, anxiety
often co-occurs with depression® "and anxiety is probably
easier to recognise, even when the young person presents
with only unexplained symptoms.” It would be helpful to
know if improved attention and detection of anxiety symp-
toms also lead to detection and treatment of youth with
depression—a highly treatable condition—as detecting
depression in youth can be a major challenge.” ** The
challenge may be related to a lack of awareness of the
significance of symptoms of depression among patients
and their parents, along with feelings of shame often
triggered by these symptoms.** Our findings support this
suggestion that patient age and maturity were positively
associated with increased odds of psychological diagnoses
in 2015 and 2017, regardless of any intervention. We also
found that although the number of anxiety diagnoses
increased after the intervention, the number of symptom
diagnoses decreased. Previous baseline research demon-
strated a positive association between the number of
symptoms and mental diagnoses,” perhaps because the
shared care expertise increases the diagnosis of under-
lying mental disorders.

The shared care model may appear to have a greater
impact on practice in Canada than in Norway. Even
in Canada, a mental-health team does not automati-
cally improve detection rates, but it does improve GPs’
comfort in working with individuals with mental health
problems.”® In Norway, the intervention was adapted to
local conditions and the health services organisation.™
Collaboration primarily consisted of informal discus-
sions between mental health professionals and the GPs,
who remained responsible for the ongoing care of their
patients. In the Canadian model, however, the mental
health team (psychiatrist and mental health counsellor,
but especially the counsellor/psychologist) may see
people with mental health problems on an ongoing
basis for treatment or support and monitoring, thereby
sharing some of the care that would otherwise have been
provided by the GP.**%

91643

Implications for research and practice
Youth with serious mental disorders present a significant
challenge for our healthcare systems. For young people,
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Figure 1 The results of generalised linear mixed model for the difference between study arms in the change in occurrence of
A-diagnoses, D-diagnoses, P-diagnoses and S-diagnoses from 2015 to 2017.

GPs are often the first contact with the health service.
Unfortunately, the majority of severe mental disorders
among youth go undetected and therefore receive no
assistance. Greater focus on anxiety and the way it can
present, and the broader introduction of a shared care
model with a psychologist or psychiatrist may contribute
to the identification of more youth with mental health
challenges in primary care. In addition, researchers
need to examine other potential benefits of shared care
for the early identification, including training in the use
of screening tools, prevention and treatment of mental
disorders in youth, and examine ways of increasing the
detection of depression.
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