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Abstract
Evaluation of a team-based intervention in primary care that includes cognitive 
behavioural therapy elements and case management and was supported by eHealth 
components in patients with panic disorder with or without agoraphobia (PD ± AG) 
and/or depression. In a two-armed cluster-randomised controlled trial (cRCT), men-
tal health conditions were assessed by the Mental Health Index (MHI-5), Patient 
Health Questionnaire (PHQ-9), Overall Anxiety Severity and Impairment Scale 
(OASIS), Panic and Agoraphobia Scale (PAS), Mobility Inventory for Agoraphobia 
(MIA), and Patient Assessment of Chronic Illness Care (PACIC) at baseline (T0), 
after 6 months (T1), and after 12 months (T2). Scores were analysed as differences 
from baseline using a mixed linear model with general practitioner (GP) as a random 
intercept and treatment, time point, and respective baseline value as fixed factors. 
The majority of participants (mean age 54 years, SD 12.8 years) were women (n = 
40, 67.8%). We found consistent mean effects in favour of the intervention group 
(MHI-5 index, 6.66 [−7.38; 20.70]; PACIC, 15.92 [4.58; 27.26]; PHQ-9, −3.43 
[−5.71; −1.14]; OASIS, −2.89 [−5.41; −0.37]). A cautious interpretation indicates 
promising effects of the intervention. Obstacles to recruitment included the work-
load for GPs and medical assistants (MAs), potential reservations regarding eHealth, 
and the onset of the COVID-19 pandemic.
Trial registration:  The study was registered at the German Clinical Trials Register 
(DRKS00016622) on February 22nd, 2019. https://​drks.​de/​search/​de/​trial/​DRKS0​
00166​22.

Keywords  Primary care · Depression · Panic disorder · Case management · eHealth · 
Cognitive behaviour therapy
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Background

Panic disorder (PD) is an anxiety disorder characterised by reoccurring unex-
pected episodes of intense fear (panic attacks) accompanied by physical symp-
toms that may include sweating, chest pain, heart palpitations, shortness of 
breath, dizziness, or abdominal distress (Nay et al., 2013). The maximum degree 
of symptoms occurs within minutes. There may be ongoing worries about hav-
ing further attacks, especially in public, and avoidance of places where attacks 
have occurred in the past (Roy-Byrne et  al., 2006). PD can be complicated by 
agoraphobia, a type of anxiety disorder that occurs when one is in a public or 
crowded place, from which a potential escape is difficult or help may not be read-
ily available. It involves the fear that a panic attack or panic-like symptoms may 
occur in these situations, accompanied with feelings of being trapped, helpless, or 
embarrassed. Individuals with agoraphobia, therefore, strive to avoid such situ-
ations or locations, e.g. using public transportation, being in open or enclosed 
spaces, standing in line, or being in a crowd. Panic disorder with or without ago-
raphobia (PD± AG) is classified within the International Statistical Classification 
of Diseases and Related Health Problems (ICD)-10 (F41.0, F40.01). PD affects 
about 1.7–5% of people at some point in their life (De Jonge et al., 2016; Roy-
Byrne et al., 2006). Women are more often affected than men (Roy-Byrne et al., 
2006). Depression (ICD-10 F32-F34) is a mental disorder characterised by sad-
ness, loss of interest or pleasure, feelings of guilt, low self-worth or hopelessness, 
disturbed sleep or appetite, feelings of tiredness, and poor concentration. Some 
people experience physical aches or pains, cramps, or digestive problems that do 
not have a clear physical cause and do not go away with treatment. Thoughts of 
death can occur which can lead to suicide attempts and suicide. To be diagnosed 
with depression, people must experience some of these signs and symptoms for at 
least 2 weeks most of the day or nearly every day. The average lifetime prevalence 
of depression in the general population is 10.8% (Lim et al., 2018), with a higher 
prevalence in women (Kuehner, 2017).

In primary care settings, PD and depression are common mental disorders, with 
prevalences of 4–7% (Kroenke et  al., 2007; Roy-Byrne et  al., 2005) for PD and 
13.1% for depression (Jackson et al., 2022). Clinical and epidemiological studies 
have found a high comorbidity rate between PD and depression (Lamers et  al., 
2011; Rudden et  al., 2003). Nevertheless, there exists conflicting data regarding 
the precise co-occurrence rate of these two conditions: Bystritsky et  al. (2010) 
estimated that 32 to 70% of individuals may exhibit both disorders concurrently 
(Bystritsky et al., 2010). Another study reported a lifetime comorbidity rate of 63% 
between PD and major depressive disorder (Tilli et  al., 2012), while Hirschfeld 
(2001) found that 12.6% of people with panic attacks went on to develop major 
depression (Barrio-Martínez et al., 2021; Hirschfeld, 2001).

A high utilisation of services is particularly notable among patients with 
PD  comorbid with other psychiatric conditions (Simon & Fischmann, 2005). 
Despite the help-seeking behaviour of patients, correctly identifying and treat-
ing depression and PD  can be difficult for the general practitioner (GP) due to 
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the often unspecific symptoms (Hanel et al., 2009; Mitchell et al., 2009; Mitchell 
et  al., 2011; Olariu et  al., 2015), and thus, these disorders remain underrecog-
nized (Tylee & Walters, 2007). GPs offer guidance based on their intuitive under-
standing of patients’ issues, which may draw from personal experiences rather 
than formal mental health training (Dahli et  al., 2022). For the GP, the care of 
patients with mental disorders such as depression and PD ± AG is a time- and 
resource-intensive challenge; referral to a specialist might be an option, but wait-
ing lists are long and patients are often reluctant to accessing specialised care 
for mental health problems due to the stigma that still surrounds mental health 
(Archer et al., 2021). Thus, the GP is often the patient’s first and only contact.

The German national guidelines for the treatment of unipolar depression 
("Nationale VersorgungsLeitlinie Unipolare Depression – Leitlinienreport, Version 
3.0. 2022", 2022) and anxiety disorder (Bandelow et al., 2021) mention cognitive 
behavioural therapy (CBT) elements for the use in primary care. In short, CBT aims 
to correct problem behaviour in patients through an individual problem analysis 
and psychoeducation, as well as to develop an improved problem-solving reper-
toire including activity planning, daily structure, and pleasure goal setting. It also 
includes relapse prevention (Margraf et  al., 1993). CBT shows effectiveness for a 
variety of mental illnesses, including affective and anxiety-related disorders (Hof-
mann et al., 2012; Van Dis et al., 2020). Several randomised controlled trials have 
shown that CBT works well in the treatment of PD ± AG or depression (Gensichen 
et al., 2019; Lepping et al., 2017; López-López et al., 2019; Pompoli et al., 2016; 
Van Dis et al., 2020), even when provided by a non-specialist (Parker et al., 2021).

Case management programs (CMP) in primary care have shown potential for 
improving the quality, efficiency, and effectiveness of healthcare delivery, patient 
outcomes, and provider work experience while reducing costs for frequent users 
with complex needs (Hudon et  al., 2019). In this collaborative approach, a case 
manager—often a nurse or medical assistant (MA)—evaluates and plans assess-
ments and coordinates services, prioritising individual needs while providing self-
management support (Hudon et al., 2022). Case management consists of five essen-
tial components: (1) identification of patients in need of services, (2) assessment of 
individual patient needs, (3) developing a treatment plan, (4) coordination of care, 
and (5) monitoring outcomes and altering care when favourable outcomes are not 
achieved (Norris et al., 2002). A structured care programme including a MA as case 
manager for depression and PD  is effective in routine GP care (Gensichen et  al., 
2009; Gensichen et al., 2019). In addition, eHealth services such as internet-based 
interventions for anxiety disorders and depression were effective in reducing symp-
tomatology for both depression and anxiety, especially when guided by a trained 
expert (Saddichha et al., 2014). Despite an ongoing debate, there is still no consen-
sus about the definition of eHealth (services) (van der Kleij et al., 2019). The widely 
cited definition by Eysenbach describes eHealth as health services and information 
delivered or enhanced through the Internet and related technologies (Eysenbach, 
2001). Shaw et al. offer a more detailed view of eHealth, outlining three key func-
tions: (a) inform, monitor, and track, which involves using eHealth technologies to 
observe and study health parameters; (b) interaction, focused on facilitating com-
munication among healthcare stakeholders; and (c) data utilisation, which involves 
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collecting and managing health and medical data for medical decision-making and 
intervention development (Shaw et al., 2017). In essence, eHealth includes not only 
mobile apps for tracking patient behaviour but also communication technology for 
information exchange and ‘big data’ research for risk assessment tool development. 
Monitoring, informing, and improving communication are particularly relevant to 
primary care providers. However, implementation of eHealth tools in primary care 
is challenging. Barriers include cost, privacy, security problems, and a lack of recog-
nised standards for eHealth tools. Additionally, the attitude of GPs toward technol-
ogy might be an issue, especially in Germany, where the average age of practicing 
physicians increased from 49.8 to 54.6 years between 2001 and 2021 (https://​www.​
zi.​de/​detai​lansi​cht/​mai-​2023, accessed October 15th, 2023). eHealth technologies 
such as electronic health records (EHRs) and patient assessment tools are facilitators 
of case management (Teper et al., 2020). However, healthcare professionals, espe-
cially physicians, often require specific training in these technologies.

eHealth might be one of the solutions to improve the efficiency of care and might 
facilitate the shift toward personalised medicine, self-care, and collaborative deci-
sion-making in primary healthcare (Meier et al., 2013). To achieve this goal, spe-
cific requirements must be met to ensure the safety, evidence-based nature, and high 
quality of eHealth tools. Thus, in the present study, a practice team consisting of 
the GP and a MA as case manager was supported by eHealth components that sup-
ported them in the screening, diagnosis, and treatment of patients with depression or 
PD ± AG. This blended care approach, i.e. combining face-to-face care with remote 
options, personalised to the individual patient, is considered to have the potential 
to improve the quality and efficiency of care, while maintaining—or even improv-
ing—patient and provider satisfaction with care (van der Kleij et al., 2019). Security 
and data protection were ensured by our partner who developed the online content 
and provided the platform. Participating primary care teams were trained and also 
received manuals.

The aim of the study was to investigate a new intervention combining case man-
agement, CBT, and eHealth components in a primary care setting. An intervention 
group was compared with a control group regarding clinical parameters such as 
depression, panic disorder, and quality of chronic care.

Methods

Study Design and Subjects

PREMA was a two-armed cluster randomised controlled trial (cRCT). The study was 
conducted in GP practices in Hesse, Germany. Randomisation was performed at clus-
ter level with the practice as cluster; practices (and thus all recruited patients) were 
randomly assigned to either the intervention group (IG) or the control group (CG). 
In IG, patients were scheduled for four appointments (psychoeducation; interocep-
tive and situational exposure exercises; success monitoring; and relapse prophylaxis) 
with the GP and received case management and training over a period of 12 months, 
supported by the practice team and eHealth components. The case management by 

https://www.zi.de/detailansicht/mai-2023
https://www.zi.de/detailansicht/mai-2023
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the MA consisted of 17 monitoring telephone calls (each about 10 min), in which the 
MA followed checklists (Gensichen et al., 2006; Hiller et al., 2018) and motivated the 
patients if necessary. In CG, patients received a standardised TAU: treatment based on 
the current German recommendations for the diagnosis and treatment of depression 
("Nationale VersorgungsLeitlinie Unipolare Depression – Leitlinienreport, Version 
3.0. 2022 ", 2022) and anxiety disorders (Bandelow et al., 2021).

A detailed study protocol was published previously (Lukaschek et al., 2019). In 
short, patients were eligible for the study if they had a primary diagnosis of PD ± 
AG (ICD-10 F41.0, F40.01) and/or depression (ICD-10 F32-34), were ≥ 18 years of 
age and able to give written informed consent, had sufficient knowledge of German, 
and had Internet and telephone connection at home. The study has been approved by 
the ethics committee of the Goethe-University, Frankfurt/Main, Germany. The study 
was registered at the German Clinical Trials Register (DRKS00016622).

Training of Practice Teams

Basic Training

All participating practice teams received general information on diagnosis, treat-
ment, and management of PD ± AG and depression. The material provided was 
based on the national guidelines for depression ("Nationale VersorgungsLeitlinie 
Unipolare Depression – Leitlinienreport, Version 3.0. 2022", 2022) and for anxiety 
disorders (Bandelow et al., 2021). Participating practice teams were offered a train-
ing regarding study procedures, recruitments of patients, and the use of the eHealth 
components.

Training for Practices in the Intervention Group

Practices allocated to the IG were offered additional training including (1) rationale 
of exposure techniques in relation to PD ± AG and depression, (2) treatment plan, 
(3) structure of study materials, (4) case management, (5) information for physicians 
on the treatment process, (6) information for MAs on conducting telephone contacts 
with patients using a monitoring checklist.

Study Outcomes

Primary Outcome

The Mental Health Index-5 (MHI-5) was used to assess mental health disorders 
(depression and panic disorder) of the study participants (Berwick et  al., 1991). 
Each of its five questions is answered on a five-point Likert scale (from 1 not at 
all to 5 more than five times a week/strongly; total range 5–25). A higher score 
indicates better mental health. Using a standard linear transformation, the score is 
transformed into a range of 0–100. The internal consistency (Cronbach’s α) ranges 
from 0.67 to 0.95 (Means-Christensen et al., 2005). The MHI-5 was validated in a 
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primary care setting (Means-Christensen et al., 2005); ROC analyses showed that a 
cut-off score of 23 on the MHI-5 gave a sensitivity of 91% and a specificity of 58% 
for predicting the preliminary diagnosis of major depression or panic disorder. The 
MHI-5 was assessed on-line at baseline (T0) and at follow-up 6 (T1) and 12 (T2) 
months after study entry.

Secondary Outcomes

Depression measured by the Patient Health Questionnaire (PHQ-9) (score range, 
0–27. Higher scores indicate more severe depressive symptoms) (Lowe et al., 2003); 
anxiety measured by the Overall Anxiety Severity and Impairment Scale (OASIS) 
(score range, 0–25. Higher scores indicate higher anxiety severity and greater clini-
cal impairment) (Norman et al., 2011); number and severity of panic attacks, meas-
ured by two items (A1, A2) of the Panic and Agoraphobia Scale (PAS) (Bandelow, 
1997) (PAS 1: score range, 1–5. Higher scores for more frequent panic attacks. PAS 
2: score range, 1–5. Higher scores for more intense panic attacks); agoraphobic 
avoidance behaviour measured with the Mobility Inventory for Agoraphobia (MIA) 
(Chambless et  al., 1985) (score range, 1–5. Higher scores indicate more intense 
agoraphobic avoidance behaviour); medical care assessment measured with the 
Patient Assessment of Chronic Illness Care (PACIC) (higher scores indicate better 
assessment of outpatient care) (Gugiu et al., 2009); medication adherence measured 
with the Morisky score (Morisky et  al., 1986). PHQ-9 and OASIS were assessed 
at screening and at follow-up after 6 months (T1) and 12 months (T2). All other 
outcomes were assessed at baseline (T0), 6-month follow-up (T1), and 12-month 
follow-up (T2).

Planned Sample Size

We assumed an effect size on the primary outcome (MHI-5) of 0.2 standard deviations 
(SD), which is considered clinically relevant in the GP setting (Means-Christensen 
et  al., 2005). With a power of 0.9, a two-sided α of 0.05, an intra-class correlation 
coefficient of 0.05, a correlation of baseline values with the primary outcome of 0.5, 
and assuming a drop-out rate of about 20% for the practices and about 20% for the 
patients, the aim was to recruit 1844 patients in 148 GP practices with an average of 
12.5 patients per practice. Due to difficulties and delays in patient recruitment, a recal-
culation was carried out, accepting a lower power of 0.8 and an average of ten patients 
per practice; thus, the recruitment of a total of 1280 patients from 128 practices was 
targeted under otherwise identical assumptions.

Descriptions of Study Sample

Patients were recruited from 18 GP practices (9 IG, 9 CG). A total of 85 patients 
were included. Socio-demographic data were available from 59 patients (see 
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Table 1). The majority of participants were female (n = 40, 67.8%); the mean age 
was 54 years (SD 12.8 years; women, 53.6 SD 12.0 years; men, 54.9 SD 14.5 years).

The IG and CG were sufficiently balanced regarding the demographic factors. 
The larger proportion of pensioners in the intervention group (33.3% in the IG, 0% 
in the CG) and the higher number of individuals living alone in the CG (36.4% CG, 
14.6% IG) is noticeable.

Description and Evaluation of the Primary Outcome and Secondary Outcome

Characteristics of patients at baseline (T0) were analysed descriptively using appro-
priate measures (absolute and relative frequencies for categorical variables and 
mean ± standard deviation for continuous variables). Since randomisation was not 
performed at the patient level, the patient characteristics were also compared by 
means of statistical tests, whereby categorical variables were analysed by means of 
Fisher’s exact test and continuous variables by means of a t-test.

All outcome parameters were described separately by measurement point (T0, 
T1, and T2) and treatment group using mean and standard deviation.

The scores were analysed as differences from the baseline using a mixed linear 
model with GP as a random intercept and treatment, time point, and respective base-
line value as fixed factors. Estimators for the group difference and the estimated 
mean values of the individual groups with the respective 95% confidence intervals 
(95% CI) as well as a p-value for the group comparison are presented. In addition, 
the model was also calculated with an interaction between the measurement point 
and the treatment group in order to detect possible differences between the meas-
urement points. The interaction p-value as well as estimated group means of the 
separate time points with the respective 95% CIs and the p-value for the group com-
parison at the two time points are presented. These are to be regarded as exploratory. 
All statistical analyses are two-sided with an alpha of 0.05. The focus of the inter-
pretation, however, lies on the effect estimators, which provide information about 
the magnitude of the possible intervention effect.

Table 1   Patients’ socio-demographic characteristics

*p-values obtained from t-test for metric variables and Fisher’s exact test for categorical variables

CG (N = 11) IG (N = 48) Total (N = 59) p*

Sex (n/%) Female 8/72.7 32/66.7 40/67.8 1.000
Age Mean ± SD 52.7 ± 7.0 54.3 ± 13.8 54.0 ± 12.8 0.741
Living arrangement (n/%) Living with someone 7/63.6 41/85.4 48/81.4 0.191

Living alone 4/36.4 7/14.6 11/18.6
Employment status (n/%) Employed 6/54.5 27/56.3 33/56.0 0.005

Unemployed 3/7.3 1/2.1 4/6.8
Retired 0/0.0 16/33.3 16/27.1
Others 2/18.2 4/8.3 6/10.2
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Results

Clinical Outcomes

Table 2 shows an overview of the clinical outcomes at all measurement points in 
IG and CG. All clinical outcomes showed higher (MHI-5, PACIC) or lower (PAS, 
MIA, PHG-9, OASIS) values at T2 compared to T0, indicating improvement of the 
condition measured, especially in the IG. Notably, the OASIS was higher at T2 than 
T0 in the CG. This pattern is preserved for the complete cases (n = 21, see supple-
ment table 1).

Results of the statistical modelling are shown in Table 3. There was a difference 
in the development of the MHI-5 index in the follow-up compared to the baseline 
between the treatment groups of 6.66 [−7.38; 20.70] score points in favour of the 
intervention group (see Table 3).

We found consistent mean effects in favour of the intervention group in all 
other outcomes as well except for the MIA (see Table 3). Regarding the PACIC, 
there was a distinct difference between IG and CG across all measurement points 
(Table 3). In total, this corresponds to a difference of 15.92 [4.58; 27.26] score 
points in favour of the IG. For both depression and anxiety symptom severity 
(as measured by PHQ-9 and OASIS), the modelling showed a clear intervention 
effect over time of −3.43 [−5.71; −1.14] and −2.89 [−5.41; −0.37], respectively.

Table 2   Clinical outcomes at T0, T1, and T2

Variable Treatment 
group

T0 (Baseline) mean 
(SD)

T1 (6 months) mean 
(SD)

T2 (12 months) 
mean (SD)

MHI-5 Index IG 42.5 (13.6) n = 48 57.4 (21.0) n = 25 64.3 (18.7) n = 15
CG 40.5 (15.9) n = 11 43.0 (20.6) n = 10 46.7 (15.1) n = 6

PAS 1 IG 1.3 (1.2) n =24 0.4 (0.8) n = 25 0.3 (0.6) n =15
CG 1.3 (1.4) n =10 0.8 (1.4) n = 9 1.0 (1.5) n = 6

PAS 2 IG 1.3 (1.1) n = 24 0.4 (0.8) n = 25 0.3 (0.8) n = 15
CG 1.0 (1.1) n = 10 0.7 (1.1) n = 9 0.8 (1.2) n = 6

MIA IG 2.1 (0.7) n = 24 2.0 (0.9) n = 25 1.7 (0.7) n = 15
CG 2.4 (0.7) n = 10 2.5 (0.9) n = 10 2.7 (0.9) n = 6

PACIC IG 28.7 (19.6) n = 24 56.7 (28.3) n = 25 55.6 (29.8) n = 15
CG 31.5 (17.9) n = 10 27.3 (21.9) n = 10 39.2 (20.7) n = 6

Morisky-Score IG 2.8 (1.3) n = 24 3.3 (1.1) n = 25 3.1 (1.1) n = 15
CG 2.6 (1.3) n = 10 2.9 (1.5) n = 9 1.5 (1.6) n = 6

PHQ-9 IG 11.8 (5.0) n = 47 5.6 (3.4) n = 25 4.5 (2.7) n = 15
CG 12.6 (4.4) n = 13 8.7 (3.7) n = 10 9.7 (4.0) n = 6

OASIS IG 9.3 (3.5) n = 47 5.2 (4.2) n = 25 4.5 (3.2) n = 15
CG 9.3 (3.8) n = 13 8.4 (4.5) n = 10 9.8 (4.9) n = 6
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Dropouts

On the patient level, we see that recruitment success is quite differentiated 
between the groups. There were 65 patients in the IG, but only 20 patients in the 
CG. Only 48/65 = 73.8% in the IG and 11/20 = 55.0% in the CG provided base-
line data. After baseline, the dropout rate was quite high: 25/48 = 52.1% IG and 
3/11 = 27.3% in the CG did not provide any further data.

Subgroup Analyses

Since the total patient collective consisted of patients diagnosed with depression 
or panic disorder, we additionally performed separate analyses of PHQ-9 and 
OASIS in the subgroups of patients diagnosed with depression and patients diag-
nosed with panic disorder, respectively (Table 4). Complete cases (n = 21) follow 
the same pattern (see suppl. Table 2).

Despite the smaller sample size, substantial intervention effects could be seen 
(Table  5). Regarding depression, both cohorts (IG and CG) of the subgroup of 
patients with depression at baseline show a more pronounced symptom reduc-
tion (indicated by a decrease in the PHQ-9 score) compared to the total sample. 
The intervention effect is comparable to that of the total sample (−3.45 [−6.31; 
−0.60] vs. −3.43 [−5.71; −1.14]), corresponding to a by more than 3 points more 
pronounced average reduction of symptoms in the intervention group compared 
to control.

For anxiety symptom severity (OASIS), the changes in the IG were consist-
ently larger compared to the total sample. In the CG, effects are comparable to the 
total sample, which altogether results in a more pronounced intervention effect 
compared to the total sample (−4.24 [−8.69; 0.20] vs. −2.89 [−5.41; −0.37]).

Table 4   Subgroup analysis of PHQ-9 und OASIS at Baseline, T1 and T2

Variable Treatment 
group

T0 (baseline) T1 (6 months) T2 (12 months)

PHQ-9 
(patients with 
depression 
only)

IG 13.9 (3.4) n = 36 5.8 (3.5) n = 22 4.6 (2.8) n = 13
CG 14.0 (4.0) n = 10 9.0 (3.7) n = 7 9.6 (4.4) n = 5

OASIS 
(patients with 
PD ± AG 
only)

IG 10.7 (2.0) n = 37 6.2 (4.6) n = 17 5.0 (3.7) n = 10
CG 12.0 (1.5) n = 8 10.1 (4.2) n = 7 12.8 (2.2) n = 4
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Discussion

The present trial aimed to evaluate the effect of a team-based intervention in pri-
mary care that includes cognitive behavioural therapy elements and case manage-
ment supported by eHealth components in patients with PD ± AG and/or with 
depression, compared to standard care. The trial was confronted with problems 
due to the COVID-19 pandemic, and thus, the number of patients recruited was 
limited. Therefore, we presented descriptive results of the resulting proof-of-con-
cept study.

On the premise that the intervention is carried out as planned, we see a 
medium effect for the primary endpoint (MHI-5) in favour of the intervention 
group. Exploratory promising tendencies were notable regarding PHQ-9, OASIS, 
and PACIC, indicating a reduction of depression and anxiety symptom severity as 
well as an improvement of patients’ assessment of chronic illness care.

It should be noted that there were certainly selection effects at both the prac-
tice and patient levels, but these cannot be investigated with the available data. 
In the sense of a proof-of-concept study, however, indications of positive effects 
could be found after implementation of the intervention. These should not be 
over-interpreted but can serve as a point of reference for further studies.

We identified several obstacles to recruitment of both practices and patients, 
which were largely attributable to the onset of the COVID-19 pandemic which 
required all the resources of the practices and prevented patients from visiting 
the practices. Further barriers might include potential existing reservations about 
eHealth components on the part of the practices and patients. The numerous 
measures taken by the study team to increase the number (opening the project to 
other health insurance companies, specific advertising measures for practices and 
patients, close support of practice teams) could not take effect due to the multi-
year pandemic.

Although parts of the intervention were based on an online tool, this did not turn 
out to be an advantage during the COVID-19 pandemic. This might come as a sur-
prise, since an eHealth component should have supported patients and GPs. How-
ever, we assume that the pandemic used up all the resources of the GPs, so sufficient 
familiarisation with the training material and the eHealth components as well as an 
adequate recruiting of patients was not possible. GPs seem to be reluctant to include 
eHealth components: A Dutch study could show that an increased uptake of eHealth 
in Dutch general practice during the COVID-19 pandemic was rather a temporary 
uptake of digital healthcare delivery than the accelerated implementation of digi-
tal processes (Keuper et al., 2021). We assume that many GPs are not yet comfort-
able with eHealth solutions since meaningful incorporation into medical education 
has been largely absent to date (Houwink et al., 2020). Uptake of eHealth could be 
encouraged by broadening the focus of eHealth education to encompass the entire 
primary care team, including nurse practitioners, practice assistants, GPs involved in 
continuing professional development, and trainees undergoing vocational training.

On the patients’ site, the higher PACIC levels despite the pandemic might 
indicate that patients felt comfortable with the intervention due to the eHealth 
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component. However, user satisfaction with eHealth interactions is significantly 
associated with (e)Health Literacy (Duplaga & Turosz, 2022) which we did not 
assess.

Lessons To Be Learned

Based on these results, further study concepts are needed that make use of innovative 
recruiting strategies. Social media campaigns seem to be a promising way to reach 
potential participants (Brøgger-Mikkelsen et  al., 2020; Reuter, 2020). Closer data 
monitoring should be considered as well as adaptive strategies in dealing with external 
context factors (such as the COVID-19 pandemic of the years 2020 to 2022).

The PREMA trial was an important step towards improving the care of patients 
with mental health disorders in primary care, in which some obstacles to a success-
ful development and implementation were identified. Since implementation has not 
reached the expected level, we cannot make recommendations about the transfer-
ability of this new form of care to standard care.

Further research should focus on recruitment strategies and optimizing the 
intervention. Regarding the latter, a review by Granja et  al. (Granja et  al., 
2018) identified six work-flow related barriers to successful implementation: 
(1) workload, (2) workflow disruption, (3) alignment with clinical processes, 
(4) undefined and changed roles, (5) undermined face-to-face communication, 
and (6) staff turnover (Granja et al., 2018). Our current intervention certainly 
contributed to the high workload of GPs and MFAs. Thus, in a further devel-
opment of the PREMA intervention, workload should be reduced (e.g. fewer 
monitoring calls). Although our intention was that the intervention should not 
interrupt the GPs’ workflow (e.g. by its online components), we assume that at 
the beginning, workflow might have been disrupted by technical problems or 
by insufficient knowledge about the intervention. Moreover, the online compo-
nents certainly undermined face-to-face communication, although we balanced 
this with regular appointments with the GP. Intervention roles were clearly 
defined and did not change over the course of the intervention. Moreover, by 
adhering to national guidelines, the study aligned with clinical processes. The 
last barrier—staff turnover—was certainly aggravated by COVID-related sick 
leaves.

The review by Granja et al. (Granja et al., 2018) also identified the quality of 
healthcare, such as improved diagnosis, clinical management, and patient-centred 
care, as the major facilitator of eHealth interventions. The PREMA intervention 
supported GPs in diagnosis-making by providing established and validated instru-
ments. However, on the downside, this might have contributed to GPs’ workload 
(see above). On patients’ side, the level of empowerment and self-management 
were major contributors to the success of an intervention (Granja et  al., 2018). 
Our intervention put great emphasis on patient self-management, which might 
have been overwhelming to some in times of COVID. Last but not least, costs also 
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determine whether an intervention can be successfully implemented or not. The 
PREMA study attempted to determine differences in healthcare costs between the 
study groups. Unfortunately, no reliable cost data is available due to the small and 
likely biased sample. Intervention costs were not collected. Consequently, there 
are no indications so far on the possible implementation costs that could also dif-
fer from the intervention costs (Gold et al., 2022).

In subsequent studies, therefore, the differences in healthcare costs and, based on 
these, the cost-effectiveness of the PREMA intervention should first be determined, 
including the intervention costs. In a subsequent implementation study, the actual 
implementation costs can be determined, taking into account the associated fixed and 
variable costs

Conclusion

Based on the given limited sample size, this proof-of-concept study shows promising 
effects of a team-based intervention, combining cognitive behavioural therapy and case 
management supported by eHealth components in primary care patients with PD ± 
AG or with depression, compared to standard care. Further research should focus on 
recruitment strategies and optimizing the intervention for GPs and MFAs, especially 
regarding workflow and workload, and for patients, e.g. regarding eHealth literacy and 
self-management.
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