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Abstract 

Background  Depression often has a recurrent course, but knowledge about the impact of treatment trajectories 
is scarce. We aimed to estimate treatment trajectories for patients with recurrent depression, and to explore associa‑
tions between the trajectories and subsequent depressive episodes.

Methods  Cohort study based on linked registry data, comprising all Norwegian residents ≥ 18 years with an (index) 
depressive episode in 2012 following previous episode(s) in 2008–2011. We generated multi-trajectories based 
on treatment during index episode including GP follow-up consultation(s), long consultation(s) and/or talking 
therapy (with GP), antidepressants, and contact(s) with specialist care. Generalized linear models were used to analyse 
associations between different treatment trajectories and subsequent depression within one year.

Results  The study population consisted of 9 027 patients, mean age 44.6 years, 63.9% women. Five treatment 
trajectory groups were identified: “GP 1 month” (45.2% of the patients), “GP 6 months” (31.9%), “GP 12 months” (9.3%), 
“Antidepressants 12 months” (9.0%), and”Specialist 12 months” (4.6%). In group”GP 1 month” (reference), 25.1% 
had subsequent depression. While trajectory group “Antidepressants 12 months”, had similar likelihood of subse‑
quent depression as the reference (Relative risk (RR) = 1.04, 95% confidence interval (CI) 0.91–1.18), the groups “GP 
12 months” (RR = 1.43, CI 1.28–1.59), “Specialist 12 months” (RR = 1.26, CI 1.08–1.47) and “GP 6 months” (RR = 1.17, CI 
1.07–1.26) had increased risk of subsequent depression.

Conclusions  Our findings suggest that long-term antidepressant treatment of patients with recurrent depressive 
episodes may prevent subsequent depression episodes. However, this finding needs to be confirmed through studies 
that take into account the severity of depression.
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Background
There has been a change in our understanding of depres-
sion, from an acute self-limiting disorder to a relaps-
ing–remitting condition with a chronic course for many 
patients [1]. After their first depressive episode, almost 
half of patients experience relapse or recurrence, mostly 
within the first six months [2]. Risk factors for recurrence 
includes number of previous episodes, severity of depres-
sion and residual symptoms after treatment [3].

A substantial proportion of patients with depression 
are diagnosed and managed by a general practitioner 
(GP) [4]. International guidelines [5] recommend psycho-
logical and/or pharmacological interventions for acute 
depression [6], but despite adequate treatment, the risk 
of recurrence remains high [7]. It is therefore important 
to gain insight into whether different treatment courses 
can prevent recurrence. Systematic reviews and meta-
analyses [8–11] have documented that long term treat-
ment with antidepressants can reduce relapse rates of 
depression up to 70% compared to placebo. Although 
these studies show robust findings of the protective effect 
of antidepressants, the included trials were mainly con-
ducted in secondary mental healthcare, with patients at 
high risk of relapse. Further, the trials were heterogene-
ous in terms of diagnostic criteria, criteria for relapse/
recurrence, type of antidepressants and observation 
period. Almost all studies compared antidepressants with 
placebo, which may limit the transferability to clinical 
practice, because antidepressants should be accompa-
nied by psychological treatment [8, 9, 11]. The evidence 
supporting the protective role of psychological treat-
ment has been inconsistent and inconclusive [10], and 
even fewer studies have investigated combinations of 
treatment measures typically provided in primary care 
[10]. Therefore, knowledge about the effectiveness of the 
provided depression care in general practice for patients 
with recurrent depression is essential. This includes both 
pharmacological and psychological treatment measures, 
to prevent further relapse or recurrence.

To describe the course of healthcare provision over 
time, trajectory-based methods identifying distinctive 
groups of individual trajectories within a population are 
relevant [12]. Previous studies using trajectory-based 
methods have focused on antidepressant response trajec-
tories to describe response patterns measuring depres-
sion symptom outcomes [13, 14] and relapse trajectories 
among those who either continued or discontinued anti-
depressant treatment [15]. Additionally, some studies 
have analysed depression symptom trajectories in pri-
mary care patients, to identify those who were at greater 
risk of symptom persistence or more severe course [16, 
17]. However, little is known about treatment trajectories 
that include different treatment measures among patients 

with recurrent depression. Such knowledge can provide 
clearer guidance for clinicians, especially in the context 
of preventing recurrence.

In this study, we estimated treatment trajectories for 
patients within the first year of a recurrent depressive 
episode. Further, we aimed to explore whether the esti-
mated trajectories were associated with a subsequent 
depressive episode within one year.

Methods
Settings
All inhabitants in Norway have equal access to pub-
lic health care services and prescription drugs, includ-
ing antidepressants, covered by the National Insurance 
Scheme. A national list- based system (the Regular GP 
scheme), ensures that all residents are entitled a regular 
GP.

GPs provide comprehensive care for a broad range of 
health issues, and act as gatekeepers to specialist health 
care. Publicly funded treatment in specialist health care 
by psychologist or psychiatrist requires a referral from 
the GP and is usually provided to patients with complex 
conditions, recurrent or severe depression.

Design
We conducted a nationwide registry-based cohort study 
using data from “The Norwegian GP-DEP Study” (Project 
title: “The regular general practitioner scheme: integrated 
and equitable pathways of depression care, facilitating 
work participation”) [18]. The current study sample is 
drawn from the closed “GP-DEP” cohort and comprised 
all individuals ≥ 18 years with depressive episode(s) in 
general practice in 2008–2012 and a recurrent (index) 
episode in 2012. We examined the association between 
GP depression care trajectory and a subsequent depres-
sive episode within one year.

Data sources
Data from five national registries for the period 2008 
through 2016 were linked at the individual patient level 
using the unique personal identity number (encrypted) 
assigned to all Norwegian residents. All data was stored 
and analysed at a safe server at the University of Bergen, 
Norway.

From the Population Registry, we obtained data regard-
ing gender, year of birth and, eventually, year of death and 
emigration. From the National Educational Database, 
we received information on the highest completed edu-
cational level. The Control and Reimbursement of Health 
Care Claims  (KUHR) database stores data on all fee-
for-service claims from public primary care providers. 
KUHR provided information on all encounters with a GP 
during daytime with a recorded diagnosis of depression 
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(P76) according to the International Classification of 
Primary Care, 2nd version (ICPC- 2), date of contact 
and reimbursement code(s) for diagnostic and thera-
peutic measures, as recorded by the GPs. Additionally, 
we used ICPC- 2 diagnostic codes from all GP contacts 
to estimate comorbidity. The Norwegian Patient Registry 
(NPR) comprises information on all patient contacts with 
public specialised health care. We obtained information 
on all contacts with a recorded diagnosis of depression 
according to the International Classification of Disease 
10 th version (ICD- 10) in psychiatric wards, as inpa-
tients or outpatients. The Norwegian Prescription Data-
base  (NorPD) contains information on all prescription 
drugs dispensed to individual patients treated in ambu-
latory care. For each prescription of an antidepressant 
drug, NorPD provided date of dispensing, generic drug 
information (Anatomical Therapeutic Chemical (ATC) 
code), and reimbursement code (drugs reimbursed by the 
Norwegian State for the treatment of depression).

Definitions
In this study, we examined depression care episode(s). A 
depressive episode started with a consultation in general 
practice with a depression diagnosis (P76) recorded in 
KUHR. An episode ended when there had been no con-
tacts related to depression (P76) the subsequent 365 days 
after the last contact. This was defined as the contact-free 
interval. For all episodes, start- and end dates were iden-
tified. An index episode was defined as a depressive epi-
sode that started during 01.01.− 31.12.2012. Given that 
the length of index episodes varied, and that the study 
period ended on 31.12.2016, a one-year observation 
period to identify any subsequent depressive episode was 
defined as a 12-month period following the contact-free 
interval after the end of the index episode.

Study population
The source population comprised all inhabitants of Nor-
way born before 01.01.1996 and alive 01.01.2008 (4 017 
989 individuals) (Fig. 1). First, we identified all individu-
als with a depressive episode in general practice (ICPC- 
2 code P76 Depression in KUHR) in 2012 (n = 130 486). 
Second, to establish a cohort with a new depressive 
episode, we conducted: (i) washout of 80 657 individu-
als with a depression diagnosis in general practice (P76 
in KUHR) and/or ii) specialist care (ICD- 10 codes F32, 
F33, F34 or F41.2 in NPR) and/or dispensed antidepres-
sant drug (ATC code N06 A, reimbursed by the Norwe-
gian State for depression treatment in NorPD) during 
the 12 months prior to the onset of the index episode. 
Third, to establish a cohort with recurrent depression 
course, we excluded patients without a previous depres-
sive episode in 2008–2011 (n = 35 390), and those who 

died (n = 1 198) or emigrated (n = 479) during the study 
period. Finally, to allow observation time regarding any 
subsequent depressive episode until the end of the study 
on 31.12.2016, we excluded patients with index episodes 
lasting beyond 31.12.2014 (n = 3735). The final study 
population consisted of 9 027 patients.

Explanatory variables
GP depression care trajectory was the main exposure 
variable. We estimated five different trajectories over the 
course of 12 months from the onset of index depressive 
episode (henceforth index episode), using group-based 
multi-trajectory modelling, as described under Statisti-
cal analysis. The trajectories were based on GP follow-up 
consultation(s), GP long consultation(s) and/or talking 
therapy, antidepressant drug treatment, and treatment in 
specialist mental healthcare (outpatient and/or inpatient 
care) for each month. The prerequisites for the reim-
bursement code for talking therapy were changed during 
the study period. Until July 2014, this code could not be 
combined with the reimbursement code for long con-
sultation (> 20 min). Therefore, we combined these two 
reimbursement codes, both regarding treatment meas-
ure frequencies and when applied in trajectory models. 
The variables were recorded as binary (yes or no) for each 
month, except for follow-up consultation(s) that was 
summed up for each month.

Outcome
Subsequent depressive episode was defined as a depres-
sive episode (P76) registered in general practice within 
one year, which started at least 365 days (contact-free 
interval) after the end of the index episode. The outcome 
was binary (yes/no).

Covariates
Gender was recorded as men and women. Patients’ age 
was categorised into six groups: 18–29, 30–39, 40–49, 
50–59, 60–69 and 70 + years. Educational level was 
recoded from 11 levels into three categories: low [primary 
school (Grades 1–7) and lower secondary school (Grades 
8–10)], medium (upper secondary school, Grades 11–13) 
and high (> 13 years, university, and higher education). 
Patients’ comorbidity was estimated, based on all GP-
recorded diagnoses during 2009–2011. The diagnoses 
were derived from a list of common, chronic conditions 
established in general practice in Scotland by Barnett 
et  al. [19] and adapted to ICPC- 2 codes used in gen-
eral practice in Norway. Comorbidity was categorised as 
none, 1–2, or 3 + conditions.
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Statistical analyses
Descriptive statistics (frequencies with percentage) were 
used to examine the distribution of the covariates. The 
provision of GP depression care during the index epi-
sode was presented for those with and without a subse-
quent depressive episode. We presented median number 

of patients who received the various treatment measures 
with 25th-75th percentile. Group-based multi-trajectory 
model (GBTM) was applied to identify latent subgroups 
of individuals following similar treatment trajectories 
based on depression treatment measures given each 
month during the index episode. GBTM is an application 

Fig. 1  Flowchart illustrating the definition of the study population
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of finite mixture modelling, designed to identify groups 
with similar patterns over time [20], which distinguishes 
and identifies subgroups of treatment pathways in the 
study population. The GP consultation variable was used 
as Poisson distributed, while the other three depres-
sion care variables were binomially distributed. All vari-
ables were handled with a quadratic function over time. 
Models with two to seven groups were evaluated based 
on Bayesian information criteria (BIC), average posterior 
probabilities (APP) of assignment to trajectory groups, 
evaluation of distribution of individuals and clinical rel-
evance of the trajectory groups (Additional file  1). The 
individuals were assigned to the trajectory group where 
their posterior probability of membership was highest 
[20]. Based on the best fitted treatment trajectory model, 
generalized linear model (GLM) was applied to investi-
gate the association between treatment trajectories and 
subsequent depressive episode. The association was pre-
sented as relative risk (RR) with 95% confidence interval 
(CI). Crude estimates and estimates adjusted for patients’ 
age, gender, educational level, and comorbidity were cal-
culated, but only the crude estimates were presented. 
Descriptive statistics (frequencies with percentage) 
were used to examine the distribution of demographic 
variables in the trajectory groups (Additional file 2). All 

analyses were performed using STATA/SE version 18.0 
(Stata Statistical Software).

Results
The study population consisted of 9  027 patients with 
recurrent depression course in general practice, mean 
age 44.6 (SD = 14.6) years, 63.9% were women. A total 
of 2  505 (27.8%) patients had a subsequent depressive 
episode (Table  1). Women, patients aged 40–49 years, 
those with medium education and those with one or two 
comorbid conditions made up the largest proportions. 
In terms of proportion of patients and number of times 
patients received a treatment, the provision of all treat-
ment measures was marginally higher among those with 
a subsequent depressive episode compared to those with-
out (Table 2).

Depression care trajectory groups and their treatment 
characteristics
The group-based multi-trajectory modelling identified 
five subgroups of individuals who followed similar tra-
jectories of depression care during the first year from the 
start of the index episode (Fig. 2).

The trajectory group “GP 1 month” (GP care during the 
first month) comprised 45.2% of the study population. 

Table 1  The study population (N = 9 027), by subsequent depressive episode, distributed by gender, age, education, and comorbidity

a Educational level: Low = primary school (grades 1–7) and lower secondary school (grades 8–10), or less; Medium = upper-secondary school; High = university and 
higher education

Study population Subsequent depressive episode

No, n = 6 522 Yes, n = 2 505

n % n % n %

Gender
  Women 5 768 63.9 4 144 63.5 1 624 64.8

  Men 3 259 36.1 2 378 36.5 881 35.2

Age, years
  18–29 1 732 19.2 1 302 20.0 430 17.2

  30–39 2 056 22.8 1 459 22.4 597 23.8

  40–49 2 247 24.9 1 588 24.3 659 26.3

  50–59 1 673 18.5 1 182 18.1 491 19.6

  60–69 884 9.8 672 10.3 212 8.5

  70 +  435 4.8 319 4.9 116 4.6

Educational levela

  Low 3 021 33.9 2 204 34.2 817 33.1

  Medium 3 650 41.0 2 623 40.8 1 027 41.5

  High 2 238 25.1 1 609 25.0 629 25.4

  Missing 86 32

Comorbidity
  0 3 580 39.7 2 590 39.7 990 39.5

1–2 4 593 50.9 3 303 50.6 1 290 51.5

  3 +  854 9.4 629 9.7 225 9.0



Page 6 of 11Riiser et al. BMC Primary Care          (2025) 26:123 

This trajectory group was characterized by patients 
who received a GP consultation during the first month, 
among these 70% were long consultation(s) and/or talk-
ing therapy. The following 11 months, this group had 
no further registered depression treatment. Individuals 
in the trajectory group “GP 6  months” (31.9%) received 

GP care during six months. The patients had a GP con-
sultation during the first month, among these 78% were 
long consultation(s) and/or talking therapy. Thereafter, 
the frequency of GP consultations decreased rapidly. 
The trajectory group”GP 12 months” (9.3%) consisted 
of patients who received GP care during 12 months. 

Table 2  Depression care measuresa provided during index episode, by subsequent depressive episode

a Patients may have received more than one depression care measure
b Only those patients who received the depression care measure
c Including treatment given in index consultation
d Outpatient contacts and/or hospital admission

Subsequent depressive episode

Yes, n = 2 505 No, n = 6 522

Patients who 
received 
treatment

Number of times patients 
received a treatmentb

Patients who 
received 
treatment

Number of times patients 
received a treatmentb

Depression care measuresa n (%) median (25 th- 75 th percentile) n (%) Median (25 th- 75 th percentile)

Follow-up consultation(s) with GP 1 648 (65.8) 4 (2–7) 3 929 (60.2) 3 (2–6)

Long consultation(s) and/or talking 
therapy with GPc

2 149 (85.8) 2 (1–4) 5 326 (81.7) 2 (1–3)

Antidepressant drug 638 (25.5) 2 (1–5) 1 624 (24.9) 2 (1–4)

Specialist health care contactsd 262 (10.5) 7 (2–14) 627 (9.6) 6 (2–13)

Fig. 2  Treatment trajectories based on depression care measures provided during index episode
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They had averagely two GP consultation during the first 
month, almost 90% were long consultation(s) and/or 
talking therapy. The following five months, 40–50% of 
the individuals were provided long consultation(s) and/
or talking therapy, thereafter, slowly decreasing to around 
30% last month. The first month, 22% collected medica-
tion, about 10% in the remaining 11 months. Individuals 
in the “Antidepressants 12 months” group (9.0%) differed 
from the other groups by consistently collecting medica-
tion throughout one year, with 70% collecting prescrip-
tions in the first month and approximately 25% in the 
final months. They had a GP consultation the first month, 
among these 83% were long consultation and/or talking 
therapy the first month, about 10% month 4. The last tra-
jectory group, “Specialist 12 months” (4.6%) was charac-
terised by high degree of specialised mental healthcare 
throughout one year, 20% first month, increasing to 60% 
month 6, and thereafter decreasing to about 40% last 
month. The vast majority had a GP consultation in the 
first month, of which 80% had a long consultation and/or 
talking therapy, approximately 10–30% in the remaining 
period. The first month, 20% collected medication, about 
11 to 4% in the remaining 11 months. In terms of patient 
characteristics, the younger, the well-educated and those 
with no or few comorbid conditions received follow-
up with GP or specialist over a year to a greater extent 
than the older, the poorly educated and those with more 
comorbid conditions (Additional file 2).

Depression care trajectories and subsequent depressive 
episode
The absolute risk of a subsequent depressive episode var-
ied between 25.1% for the trajectory group “GP 1 month” 
and 35.8% for the “GP 12 months” group. Compared to 
“GP 1  month” (reference group), we found an increased 
risk of subsequent depression for all trajectories, except 
for “Antidepressants 12 months” (Table 3). Individuals in 
the “GP 12 months” group had the highest likelihood of 

a subsequent depressive episode (adj RR = 1.43, CI 1.29–
1.59), followed by “Specialist 12 months” (adj RR = 1.26, 
CI 1.07–1.48) and “GP 6 months” (adj RR = 1.17, CI 1.08–
1.27). Adjusting for patients’ gender, age, educational 
level, and comorbidity had no impact on the calculated 
estimates.

Discussion
Main findings
In a cohort of 9 027 adult patients with recurrent depres-
sive episodes, we examined treatment trajectories and 
their association with a subsequent depressive epi-
sode within one year. Five treatment trajectory groups 
emerged: the “GP 1  month” group was characterised 
by patients receiving GP care during the first month. 
“GP 6  months” and “GP 12 months” group consisted of 
patients who received GP care during six and 12 months 
respectively. The “Antidepressants 12 months” group dif-
fered from the other groups by collecting medication 
throughout one year, while the”Specialist 12 months” 
group was characterised by high degree of specialised 
mental healthcare throughout one year We found that 
one in four patients had a subsequent depressive epi-
sode. The risk of subsequent depression was lowest 
among individuals in the trajectory group”GP 1  month” 
(reference). Among those treated with antidepressants 
throughout one year (”Antidepressants 12 months”), the 
likelihood of subsequent depression was not significantly 
different from the reference. In contrast, the trajectory 
groups receiving longer follow-up and treatment from 
GP and/or specialist (“GP 6  months”, “GP 12 month”’, 
“Specialist 12 months”) had a 17–43% higher likelihood.

Interpretation of findings and comparison with existing 
literature
Recurrence rate of depressive episode
The 28% recurrence rate of depressive episode observed 
within one year in this study is consistent with other 

Table 3  Absolute risk and relative riska of subsequent depressive episode, by depression care trajectory groups

a Results from generalized linear model (GLM) estimating relative risk (RR) with 95% confidence interval (CI)
b Adjustment for gender, age, educational level and comorbidity did not change the estimates

Subsequent depressive episode

Depression care trajectory groups Trajectory group
n

Number and percentage of 
trajectory group
n (%)

Crude RR (95% CI) Adjustedb RR (95% CI)

1. GP one month 4 080 1 059 (25.1) 1 1

2. GP six months 2 880 834 (29.3) 1.17 (1.08–1.26) 1.17 (1.08–1.27)
3. GP 12 months 839 295 (35.8) 1.43 (1.29–1.59) 1.43 (1.28–1.59)
4. Antidepressants 12 months 812 192 (26.0) 1.04 (0.91–1.18) 1.04 (0.93–1.19)

5. Specialist 12 months 416 131 (31.6) 1.26 (1.08–1.46) 1.26 (1.07–1.48)
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European studies from general practice. Recurrence rates 
varied between 28% over one year in Estonia [21], 34% 
over two years in Sweden [22] and 42% over seven years 
in Finland [23]. A study from Spain revealed a 40% recur-
rence rate within 1 to 1.5 years [24], while a study from 
the Netherlands reported recurrence rates of approxi-
mately 50% within one year after remission [25]. The 
variation in recurrence rates can be explained by differ-
ences in the definition of recurrence/relapse, study popu-
lation, observation period, and depression care received 
[26, 27]. Differences in observation period and treatment 
measures makes it difficult to compare the rates directly. 
Nonetheless, recurrence rates did not increase much 
with a longer observation period, supporting that most 
recurrences occur early [2].

Treatment trajectories
Not surprisingly, individuals in the “GP 1 month” group 
(reference) had the lowest risk of recurrence. This is 
probably due to a low symptom burden and a self-limit-
ing course, without the need for treatment and follow-up. 
Although several meta-analyses show robust evidence 
on the protective effect of antidepressants in prevent-
ing relapse and recurrence of depression [8, 9, 11], some 
trials have shown only a modest protective effect [15]. 
Therefore, our finding of a similar risk of recurrence in 
the “Antidepressants 12 months” and the “GP 1  month” 
group trajectory is of particular interest. Drug treatment 
is often recommended for patients with moderate to 
severe depression, and we therefore assume that patients 
in the “Antidepressants 12 months” group experienced 
more severe symptoms and thus had a higher risk of 
recurrence. NICE guidelines on depression management 
in adults recommend for individuals at risk of recur-
rence – defined as having had two or more episodes, 
residual symptoms or severe or prolonged episodes – to 
maintain medication for up to two years after remission 
[28]. Our findings support the protective effect of anti-
depressants among those with recurrent depression. But 
given the disparities in methodological approach, direct 
comparisons with other studies are challenging. Sys-
tematic reviews are mainly based on studies comparing 
antidepressant treatment with placebo controls, mainly 
conducted in specialist mental healthcare [8, 9, 11]. For 
instance, a systematic review and meta-analyses of con-
trolled trials evaluating the effectiveness of various treat-
ments on prevention of relapse and recurrence, revealed 
that patients taking antidepressants were twice as likely 
to avoid a recurrence compared to those taking placebo 
[10]. Further, the systematic review concluded that the 
results for psychosocial interventions were inconclusive 
and identified a lack of evaluation of combined treatment 
measures [10]. In contrast, the present study investigates 

various depression treatment measures provided within 
12 months, as a part of a naturalistic follow-up and 
includes follow-up contacts with GP or specialist and 
non-pharmacological treatment.

The results of our study add new insights into the 
potentially protective effect of long-term antidepressant 
treatment for patients with recurrent depressive epi-
sodes. Guidelines recommend that treatment with anti-
depressants should last at least six months [28]. While 
long-term use can be beneficial in terms of remission, it 
may also pose a risk of adverse effects. A Scottish study 
documented that one in four long-term users of antide-
pressants had potential indications for deprescribing, 
related to increased fall risk, cardiovascular risks, and 
insomnia [29]. Therefore, it is important that clinicians 
assess the necessity of long-term use, especially among 
elderly patients and those with polypharmacy, who are at 
higher risk of adverse effects [29]. This requires clinicians 
assessing and discussing with their patients on the risk 
and benefits of long-term antidepressant use, ensuring 
informed decision-making.

The trajectory groups with GP- or specialist care 
throughout one year were most likely to have a subse-
quent depressive episode. Although we lacked informa-
tion on severity, our findings may indicate that these 
trajectory groups comprised patients with more severe 
depression than the reference group, with a greater need 
for treatment and close follow-up. Studies have shown 
that severe symptoms in the index episode increased the 
likelihood of recurrence [30], supporting our interpreta-
tion of high level of treatment among those with severe 
burden of depressive symptoms. There is no reason to 
believe that long-term treatment itself can contribute to 
increased risk of subsequent depression episode(s). How-
ever, prolonged treatment may reflect treatment-resistant 
depressive disorder. Further, our finding that younger, 
well-educated or healthier patients received follow-up 
with GP or specialist over a year to a greater extent than 
older, poorly educated or multimorbid patients, indicates 
that other patient characteristics than the severity of the 
disease also may affect the GP’s treatment strategy and 
thus the probability of belonging to a particular trajec-
tory group. Variation in GP depression care across popu-
lation groups has been demonstrated previously [18, 31].

To our knowledge, the present study is the first to inves-
tigate the association between treatment trajectories and 
the risk of subsequent depressive episode. A German pri-
mary care study assessed different depression symptom 
trajectories among patients receiving a collaborative care 
intervention [17]. In contrast to our study, the collabo-
rative care included case management and behavioural 
activation, with one GP and one healthcare assistant 
assigned to the intervention group. The study identified 
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two trajectories, “fast improvers” and “slow improvers”. 
Although collaborative care was effective in improving 
depression symptoms, the rate of improvement varied 
between patients. Patients who were “slow improvers” 
had higher symptom severity as baseline. If we assume 
that our trajectories of GP- or specialist care throughout 
one year have a higher baseline severity, these patients 
may be categorised as “slow improvers”, and therefore in 
need of prolonged or more intensive treatment.

In contrast to our finding of higher likelihood of recur-
rence among those with a high frequency of GP con-
tact with long consultation(s)/talking therapy (“GP 12 
months”), there is evidence that patients who received 
cognitive behavioural therapy during an index episode 
of acute depression may have enduring effects in limit-
ing risk of relapse or recurrence for up to two years after 
initial remission [32, 33]. Notably, this enduring effect 
was at least as efficacious as continuing antidepressant 
medication [33]. Another recently published study evalu-
ating the effects of a team-based intervention in primary 
care, including cognitive behavioural therapy elements 
and case management supported by eHealth in patients 
with depression, indicated a reduction in the severity of 
depression symptoms [34]. However, this study did not 
specifically include those with a recurrent course, nor did 
they evaluate the lasting effect of the given intervention. 
In our study “talking therapy” refers to various types of 
psychological treatment, including supportive talk, coun-
selling, and more structured psychotherapeutic methods 
such as cognitive-behavioural therapy. Therefore, our 
results are not comparable with studies examining spe-
cific psychological interventions, and may potentially 
explain differences in the findings.

Some treatment trajectories in the present study shed 
light on combinations of treatment modalities given. 
Despite our findings, the study design does not allow for 
conclusions about whether there is a causal relationship 
between the provided depression care and risk of recur-
rence. Notably, the absolute risk of recurrence ranged 
between 25–36%. While these figures may appear modest 
from a population perspective, they hold significant clini-
cal relevance at the individual patient level, particularly 
if preventive interventions can effectively moderate the 
absolute risk.

Strengths and limitations
A key strength of this study is the use of linked data 
from several national registers, providing a rich source 
of information, avoiding recall bias. The almost com-
plete datasets are another strength; missing was limited 
to 1.3% (n = 118) on education with no expected impact 
on the results, due to small numbers. GP-registered 
depression diagnosis was defined as a GP consultation 

with ICPC- 2 code P76, after one-year washout. Differ-
ing coding behaviour can potentially challenge the inter-
nal validity. Nonetheless, this would apply to all GPs and 
cause non-differential misclassification and thus would 
not introduce bias in the results.

The definition of a subsequent depression episode with 
a contact-free interval (12 months), affects the identifi-
cation of new depressive episode(s). We used the stand-
ardized approach proposed by Nielen et al. [35] to avoid 
under- and overestimation of depression episodes and to 
enhance both the consistency and comparability of our 
findings. Nevertheless, we acknowledge that patients 
seeking treatment for residual symptoms might be incor-
rectly classified as experiencing a new episode rather 
than a continuation of the previous one. This can lead to 
an overestimation of the incidence of subsequent depres-
sive episode(s).

The lack of information on severity of depression is a 
limitation, as the ICPC system does not allow such grad-
ing. However, the inclusion of patients with a recur-
rent course of depression, i.e. at least two depressive 
episode(s) during 2008–2012, indicates a certain homo-
geneity in severity. 

NorPD contains data on dispensed medication; thus, 
the prevalence of antidepressants prescribed will be 
slightly underestimated in this study. Further, we do not 
know whether patients used the drugs they collected, 
i.e. non-compliance. To strengthen internal validity, we 
included antidepressants only reimbursed for depression, 
and not for other conditions, such as anxiety disorders. 
Antidepressants are usually prescribed and collected 
for three months at a time in Norway. Because we use 
antidepressants dispensed each month in the trajec-
tory group modelling, the actual one-month prevalence 
of antidepressant treatment will probably be underesti-
mated in this study.

For the purpose of our study, we included educational 
attainment as the only proxy for socioeconomic status. 
Educational level alone does not account for variation in 
wealth or income. Nevertheless, education accounts for 
differences in occupational social class, and to a large 
extent, variation in income [36]. Thus, educational level is 
a suitable proxy for socioeconomic status in this context.

In order to establish a large study population with 
recurrent depressive episode(s), and to allow observation 
time to identify subsequent depressive episode(s), we 
included data for the whole study period available in the 
GP-DEP project from 2008–2016.

Estimating healthcare multi-trajectories provides 
insight in complex pathways that include more than one 
treatment modality at a time or successively. Yet, due 
to the lack of information on depression severity, we 
don’t know whether the association between treatment 
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trajectories and subsequent depression reflects the effect 
of the given treatment and/or the trajectory group indi-
viduals’ risk of recurrence due to severity.

Our findings can be transferred to countries that have 
similar organisation of primary health care, such as the 
Nordic countries, UK, and the Netherlands.

Conclusions
Depression recurrence is common in primary care, high-
lighting the need for GPs and patients with a history of 
depression to develop a structured follow-up strategy. 
Patients with recurrent depressive episodes can benefit 
from long-term antidepressant treatment, as this seems 
to have a preventive effect on subsequent depression. 
As GPs often deliver various depression care measures 
simultaneously or successively, future studies should 
explore more complex care pathways with combined 
treatment measures. Further, the severity of the depres-
sive episode should be examined, to strengthen our 
understanding of recurrence prevention and to guide 
GPs to deliver optimal care.

Abbreviations
ATC​	� Anatomical Therapeutic Chemical
CI	� Confidence Interval
GBTM	� Group-based multi-trajectory model
GLM	� Generalized Linear Model
GP	� General Practitioner
ICD	� International Classification of Diseases
ICPC	� International Classification of Primary Care
KUHR	� Control and Reimbursement of Primary Health Care Claims Database
NICE	� National Institute for Health and Care Excellence
NorPD	� Norwegian Prescription Database
NPR	� Norwegian Patient Registry
RR	� Relative Risk
SD	� Standard Deviation
WHO	� World Health Organisation

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s12875-​025-​02825-x.

Additional file 1. Model fit for group based multi-trajectories.

Additional file 2. Distribution of patient characteristics by trajectory 
groups.

Acknowledgements
We wish to thank Tatiana Fomina at Biostatistics and Data analysis core facility 
(BIOS) at the University of Bergen for help in facilitating data.

Authors’ contributions
SRI, SRU, VB, IH, OH, and TSS defined the research question, designed the 
study, and interpreted the results. SRU and IH obtained funding, approvals 
and acquired data. SRI and VB conducted the statistical analyses. SRI wrote the 
original draft and prepared the tables and figures. All authors reviewed the 
manuscript and approved the final version. SRU, VB, IH and TSS supervised the 
study. SRU administered the project.

Funding
Open access funding provided by University of Bergen. This work was sup‑
ported by Research Council of Norway (Grant number 287884) and Norwe‑
gian Research Fund for General Practice (PhD grant to SRI).

Data availability
The data used in this study are provided by Statistics Norway, the Norwegian 
Directorate of Health, and the Norwegian Institute of Public Health, with 
restrictions only to be used under licence for researchers in the current study, 
thus, they are not publicly available. However, the registry data used in this 
study will be available from the authors upon reasonable request and with 
included permission from the Regional Ethical Committee for Medical and 
Health Research Ethics, Region West, Norwegian Data Protection Authority, 
Statistics Norway, the Norwegian Directorate of Health and the Norwegian 
Institute of Public Health.

Declarations

Ethics approval and consent to participate
The Regional Committee for Medical and Health Research Ethics, Region 
West approved the project (2017/934). The Regional Ethical Committee for 
Medical and Health Research Ethics, Region West also waived the requirement 
of the informed consent for the study (2017/934/REK vest). The Norwegian 
Data Protection Authority approved the use of the data for research purposes 
in this project (17/01372–2/SBO). The register owners, Statistics Norway, 
the Norwegian Directorate of Health, and the Norwegian Institute of Public 
Health, approved linkage of registries. The data were pseudo-anonymized by 
third party (Statistics Norway) and analysed at group level to minimize the risk 
for backwards identification of individuals. All analyses were carried out, and 
methods were used in accordance with the relevant guidelines and regula‑
tions (declaration of Helsinki).

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1 Department of Global Public Health and Primary Care, University of Bergen, 
Bergen, Norway. 2 Research Unit for General Practice, NORCE Norwegian 
Research Centre, Bergen, Norway. 3 Division of Psychiatry, Haukeland University 
Hospital, Bergen, Norway. 4 National Centre for Emergency Primary Health 
Care, NORCE Norwegian Research Centre, Bergen, Norway. 

Received: 14 August 2024   Accepted: 8 April 2025

References
	1.	 Richards D. Prevalence and clinical course of depression: a review. Clin 

Psychol Rev. 2011;31(7):1117–25.
	2.	 Beshai S, Dobson KS, Bockting CLH, Quigley L. Relapse and recurrence 

prevention in depression: current research and future prospects. Clin 
Psychol Rev. 2011;31(8):1349–60.

	3.	 Buckman JEJ, Underwood A, Clarke K, Saunders R, Hollon SD, Fearon P, 
et al. Risk factors for relapse and recurrence of depression in adults and 
how they operate: a four-phase systematic review and meta-synthesis. 
Clin Psychol Rev. 2018;64:13–38.

	4.	 Park LT, Zarate CA. Depression in the primary care setting. N Engl J Med. 
2019;380(6):559–68.

	5.	 Recommendations | Depression in adults: treatment and management 
| Guidance | NICE. NICE; 2022. Available from: https://​www.​nice.​org.​uk/​
guida​nce/​ng222/​chapt​er/​recom​menda​tions#​table-1. Cited 2024 Nov 25.

	6.	 Ramanuj P, Ferenchick EK, Pincus HA. Depression in primary care: part 
2-management. BMJ. 2019;8(365): l835.

	7.	 Hardeveld F, Spijker J, De Graaf R, Hendriks SM, Licht CMM, Nolen 
WA, et al. Recurrence of major depressive disorder across different 

https://doi.org/10.1186/s12875-025-02825-x
https://doi.org/10.1186/s12875-025-02825-x
https://www.nice.org.uk/guidance/ng222/chapter/recommendations#table-1
https://www.nice.org.uk/guidance/ng222/chapter/recommendations#table-1


Page 11 of 11Riiser et al. BMC Primary Care          (2025) 26:123 	

treatment settings: results from the NESDA study. J Affect Disord. 
2013;147(1–3):225–31.

	8.	 Geddes JR, Carney SM, Davies C, Furukawa TA, Kupfer DJ, Frank E, et al. 
Relapse prevention with antidepressant drug treatment in depressive 
disorders: a systematic review. Lancet Lond Engl. 2003;361(9358):653–61.

	9.	 Kaymaz N, van Os J, Loonen AJM, Nolen WA. Evidence that patients with 
single versus recurrent depressive episodes are differentially sensitive 
to treatment discontinuation: a meta-analysis of placebo-controlled 
randomized trials. J Clin Psychiatry. 2008;69(9):6813.

	10.	 Sim K, Lau WK, Sim J, Sum MY, Baldessarini RJ. Prevention of relapse and 
recurrence in adults with major depressive disorder: systematic review 
and meta-analyses of controlled trials. Int J Neuropsychopharmacol. 
2016;19(2):pyv076.

	11.	 Glue P, Donovan MR, Kolluri S, Emir B. Meta-analysis of relapse preven‑
tion antidepressant trials in depressive disorders. Aust N Z J Psychiatry. 
2010;44(8):697–705.

	12.	 Nagin DS, Odgers CL. Group-based trajectory modeling in clinical 
research. Annu Rev Clin Psychol. 2010;6:109–38.

	13.	 Uher R, Muthén B, Souery D, Mors O, Jaracz J, Placentino A, et al. Trajecto‑
ries of change in depression severity during treatment with antidepres‑
sants. Psychol Med. 2010;40(8):1367–77.

	14.	 Gueorguieva R, Mallinckrodt C, Krystal JH. Trajectories of depression 
severity in clinical trials of duloxetine: insights into antidepressant and 
placebo responses. Arch Gen Psychiatry. 2011;68(12):1227–37.

	15.	 Gueorguieva R, Chekroud AM, Krystal JH. Trajectories of relapse in ran‑
domised, placebo-controlled trials of treatment discontinuation in major 
depressive disorder: an individual patient-level data meta-analysis. Lancet 
Psychiatry. 2017;4(3):230–7.

	16.	 Gunn J, Elliott P, Densley K, Middleton A, Ambresin G, Dowrick C, et al. 
A trajectory-based approach to understand the factors associated 
with persistent depressive symptoms in primary care. J Affect Disord. 
2013;148(2–3):338–46.

	17.	 Petersen JJ, Hartig J, Paulitsch MA, Pagitz M, Mergenthal K, Rauck S, 
et al. Classes of depression symptom trajectories in patients with major 
depression receiving a collaborative care intervention. PLoS One. 
2018;13(9):e0202245.

	18.	 Ruths S, Haukenes I, Hetlevik Ø, Smith-Sivertsen T, Hjørleifsson S, Hansen 
AB, et al. Trends in treatment for patients with depression in general 
practice in Norway, 2009–2015: nationwide registry-based cohort study 
(The Norwegian GP-DEP Study). BMC Health Serv Res. 2021;21(1):697.

	19.	 Barnett K, Mercer SW, Norbury M, Watt G, Wyke S, Guthrie B. Epide‑
miology of multimorbidity and implications for health care, research, 
and medical education: a cross-sectional study. Lancet Lond Engl. 
2012;380(9836):37–43.

	20.	 Nagin DS, Jones BL, Passos VL, Tremblay RE. Group-based multi-trajectory 
modeling. Stat Methods Med Res. 2018;27(7):2015–23.

	21.	 Suija K, Aluoja A, Kalda R, Maaroos HI. Factors associated with recur‑
rent depression: a prospective study in family practice. Fam Pract. 
2011;28(1):22–8.

	22.	 Akerblad AC, Bengtsson F, von Knorring L, Ekselius L. Response, remis‑
sion and relapse in relation to adherence in primary care treatment 
of depression: a 2-year outcome study. Int Clin Psychopharmacol. 
2006;21(2):117–24.

	23.	 Poutanen O, Mattila A, Seppälä NH, Groth L, Koivisto AM, Salokangas RKR. 
Seven-year outcome of depression in primary and psychiatric outpatient 
care: results of the TADEP (Tampere Depression) II Study. Nord J Psychia‑
try. 2007;61(1):62–70.

	24.	 Nuggerud-Galeas S, Sáez-Benito Suescun L, BerenguerTorrijo N, Sáez-
Benito Suescun A, Aguilar-Latorre A, MagallónBotaya R, et al. Analysis 
of depressive episodes, their recurrence and pharmacologic treatment 
in primary care patients: A retrospective descriptive study. PLoS One. 
2020;15(5):e0233454.

	25.	 Scholten WD, Batelaan NM, Penninx BWJH, van Balkom AJLM, Smit JH, 
Schoevers RA, et al. Diagnostic instability of recurrence and the impact 
on recurrence rates in depressive and anxiety disorders. J Affect Disord. 
2016;195:185–90.

	26.	 Williams N, Simpson AN, Simpson K, Nahas Z. Relapse rates with long-
term antidepressant drug therapy: a meta-analysis. Hum Psychopharma‑
col. 2009;24(5):401–8.

	27.	 Vittengl JR, Clark LA, Dunn TW, Jarrett RB. Reducing relapse and 
recurrence in unipolar depression: a comparative meta-analysis 

of cognitive-behavioral therapy’s effects. J Consult Clin Psychol. 
2007;75(3):475–88.

	28.	 National Institute for Health and Clinical Excellence (NICE), 2009. Depres‑
sion in adults: recognition and management. Clinical Guidelince CG90. 
NICE. Available from: https://​www.​nice.​org.​uk/​guida​nce/​cg90. Cited 2022 
May 12.

	29.	 Brisnik V, Rottenkolber M, Vukas J, Schechner M, Lukaschek K, Jung-
Sievers C, et al. Potential deprescribing indications for antidepressants 
between 2012 and 2019: repeated cross-sectional analysis in two Scottish 
health boards. BMC Med. 2024;22(1):378.

	30.	 Burcusa SL, Iacono WG. Risk for recurrence in depression. Clin Psychol 
Rev. 2007;27(8):959–85.

	31.	 Hansen AB, Baste V, Hetlevik O, Haukenes I, Smith-Sivertsen T, Sabine R. 
General practitioners’ drug treatment for depression by patients’ educa‑
tional level: registry-based study. BJGP Open. 2021;5(2):BJGPO.2020.0122.

	32.	 Hollon SD, DeRubeis RJ, Shelton RC, Amsterdam JD, Salomon RM, 
O’Reardon JP, et al. Prevention of relapse following cognitive therapy 
vs medications in moderate to severe depression. Arch Gen Psychiatry. 
2005;62:417–22.

	33.	 Dobson KS, Hollon SD, Dimidjian S, Schmaling KB, Kohlenberg RJ, Gallop 
RJ, et al. Randomized trial of behavioral activation, cognitive therapy, and 
antidepressant medication in the prevention of relapse and recurrence in 
major depression. J Consult Clin Psychol. 2008;76(3):468–77.

	34.	 Lukaschek K, Lezius S, van den Akker M, Hanf M, Zapf A, Heider D, et al. 
CBT-based and eHealth-supported case management for patients with 
panic disorder or depression in primary care: results of a proof of con‑
cept. Int J Cogn Ther. 2024;17(3):369–87.

	35.	 Nielen MMJ, Spronk I, Davids R, Korevaar JC, Poos R, Hoeymans N, et al. 
Estimating morbidity rates based on routine electronic health records in 
primary care: observational study. JMIR Med Inform. 2019;7(3):e11929.

	36.	 Leinonen T, Martikainen P, Lahelma E. Interrelationships between educa‑
tion, occupational social class, and income as determinants of disability 
retirement. Scand J Public Health. 2012;40(2):157–66.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://www.nice.org.uk/guidance/cg90

	Depression care trajectories and associations with subsequent depressive episode: a registry-based cohort study (The Norwegian GP-DEP study)
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Settings
	Design
	Data sources
	Definitions
	Study population
	Explanatory variables
	Outcome
	Covariates
	Statistical analyses

	Results
	Depression care trajectory groups and their treatment characteristics
	Depression care trajectories and subsequent depressive episode

	Discussion
	Main findings
	Interpretation of findings and comparison with existing literature
	Recurrence rate of depressive episode
	Treatment trajectories

	Strengths and limitations

	Conclusions
	Acknowledgements
	References


